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Description

Title of Invention: ANTI-HER3 ANTIBODY-DRUG CONJUGATE

[0001]

[0002]

[0003]

[0004]

Technical Field

The present invention relates to an antibody-drug conjugate having an anti-HER3
antibody and an antitumor drug conjugated to each other viaalinker structure moiety,
the conjugate being useful as an antitumor drug.

Background Art

An antibody-drug conjugate (ADC) having adrug with cytotoxicity conjugated to an
antibody which binds to an antigen expressed on a surface of cancer cells and capable
of cellular internalization (the antibody which binds to the angtigen is also capable of
cellular internalization), can deliver the drug selectively to the cancer cells and isthus
expected to cause accumulation of the drug in the cancer cells and to kill the cancer
cells (see, Non Patent Literatures 1to 3). Asan ADC, Mylotarg (registered trademark;
Gemtuzumab ozogamicin) in which calicheamicin is conjugated to an anti-CD33
antibody is approved as atherapeutic agent for acute myeloid leukemia. Further,
Adcetris (registered trademark; Brentuximab vedotin), in which auristatin E is
conjugated to an anti-CD30 antibody, has recently been approved as atherapeutic
agent for Hodgkin's lymphoma and anaplastic large cell lymphoma (see, Non Patent
Literature 4). The drugs contained in ADCs which have been approved until now target
DNA or tubulin.

As an antitumor, low-molecular-weight compounds, camptothecin derivatives, which
inhibit topoisomerase | to exhibit an antitumor effect, are known. Among them, an
antitumor compound represented by the formula below (exatecan, chemical name:
(1S,99)-1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-IH,12H-benzo[ de]
pyrano[3',4':6,7]indolizino[l,2-b]quinolin-10,13(9H,15H)-dione) isawater soluble
derivative of camptothecin (Patent Literature 1and 2).

[Chem.l]
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[0005]

[0006]

[0007]

[0008]

Unlike irinotecan currently used in clinical settings, this compound does not require
activation by an enzyme for exerting its antitumor effect. Further, compared to SN-38
asamain pharmaceutically active ingredient of irinotecan and topotecan also used in
clinical settings, it has higher inhibitory activity on topoisomerase | and has higher
cytocidal activity in vitro against various cancer cells. In particular, it exhibits the
effect against cancer cells which have resistance to SN-38 or the like due to expression
of P-glycoprotein. Further, in amouse model with ahuman tumor subcutaneously
transplanted, it exhibited apotent antitumor effect, and thus has undergone the clinical
studies, but has not been put on the market yet (see, Non Patent Literatures 5 to 10). It
remains unclear whether or not exatecan functions effectively asan ADC.

DE-310 isacomplex in which exatecan isconjugated to abiodegradable car-
boxymethyldextran polyalcohol polymer via a GGFG peptide spacer (Patent Literature
3). By making exatecan into aform of apolymer prodrug, ahigh blood retention
property can be maintained and also ahigh penetration property to atumor areais
passively increased by utilizing the increased permeability of newly formed tumor
vessels and retention property in tumor tissues. With DE-310, the peptide spacer is
cleaved by an enzyme to continuously release exatecan asamain active ingredient and
exatecan with glycine bonded to an amino group, and as aresult, the pharmacokinetics
are improved. According to various tumor evaluation models in non-clinical studies, it
was found that higher effectiveness was obtained by DE-310 than exatecan ad-
ministered alone even though the total amount of exatecan contained therein islower
than the case of administration of exatecan aone. A clinical study was conducted for
DE-310, and effective cases were confirmed. There isalso areport suggesting that the
main active ingredient accumulates in atumor than in normal tissues. However, there
isalso areport indicating that the accumulation of DE-310 and the main active in-
gredient in atumor isnot much different from the accumulation in normal tissues, and
thus no passive targeting isobserved in humans (see, Non Patent Literatures 11to 14).
Asaresult, DE-310 was not also commercialized, and it remains unclear whether or
not exatecan effectively functions as adrug oriented for such targeting.

Asacompound relating to DE-310, acomplex in which a structure moiety rep-
resented by -NH-(CH ,),-C(=0)- isinserted between -GGFG -spacer and exatecan to
form -GGFG-NH-(CH ,),-C(=0)- used as a spacer structure isalso known (Patent
Literature 4). However, the antitumor effect of the complex isnot known at all.

The human epidermal growth factor receptor 3 (also known as HER3 and ErbB3) isa
receptor protein tyrosine kinase and belongs to the epidermal growth factor receptor
(EGFR) subfamily of receptor protein tyrosine kinases, which aso includes HER1
(also known EGFR), HER2, and HER4 (see Non Patent Literatures 15 to 17). Aswith
the prototypical epidermal growth factor receptor, the transmembrane receptor HER3
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[0009]

[0010]

consists of an extracellular ligand-binding domain (ECD), adimerization domain
within the ECD, atransmembrane domain, and a carboxyl-terminal phosphorylation
domain. HERI, HER2, and HER4 carry an intracellular protein tyrosine kinase domain
(TKD) in addition to these domains, while HER3 lacks this domain and isthus unable
to be autophosphorylated.
The ligand Heregulin (HRG) binds to the extracellular domain of HER3 and activates
the receptor-mediated signaling pathway by promoting dimerization with other human
epidermal growth factor receptor (HER) family members and transphosphorylation of
its intracellular domain. The dimer formation of HER3 with other HER family
members expands the signaling potential of HER3 and serves as means not only for
signal diversification but also for signal amplification. For example, the HER2/ HER3
heterodimer induces one of the most important mitogenic signals among HER family
members. HERS is overexpressed in several types of cancers such asbreast, gastroin-
testinal, and pancreatic cancers. Interestingly, acorrelation between the expression of
HER2/HERS3 and the progression from anon-invasive stage to an invasive stage has
been shown (see Non Patent Literatures 18 to 20). Accordingly, agents that interfere
with HER3-mediated signaling are desirable. Anti-HER3 antibodies and immuno-
conjugates thereof have been reported in, for example, Patent Literatures 5to 10, re-
spectively.
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Summary of Invention

Technical Problem

[0011]  With regard to the treatment of tumor using an antibody, an insufficient antitumor
effect may be observed even when the antibody recognizes an antigen and binds to
tumor cells, and thus a more effective antitumor antibody is sometimes needed.
Further, many antitumor low-molecular-weight compounds have aproblem in safety
like side effect and toxicity even the compounds have an excellent antitumor effect. As
such, it remains as a subject to achieve a superior therapeutic effect by further
enhancing the safety. Thus, an object of the present invention isto provide an
antitumor drug having an excellent therapeutic effect, which isexcellent in terms of
antitumor effect and safety.

Solution to Problem

[0012]  Theinventors thought that, since the anti-HER3 antibody is an antibody capable of
targeting tumor cells, that is, it isan antibody having aproperty of recognizing tumor
cells, aproperty of binding to tumor cells, aproperty of internalizing in tumor cells, a
cytocidal activity against tumor cells, or the like, when exatecan as an antitumor
compound is converted into an antibody-drug conjugate by conjugation to the antibody
via alinker structure moiety, the antitumor compound can be more surely delivered to
tumor cells to specifically exhibit the antitumor effect of the compound in tumor cells,
and thus the antitumor effect can be surely exhibited and also an enhanced cytocidal
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[0013]

[0014]

effect of the anti-HER3 antibody is expected, and a dose of the antitumor compound
can be reduced compared to a case of administering the compound alone, and thus an
influence of the antitumor compound on normal cells can be aleviated so that higher
safety can be achieved.
In this connection, the inventors created alinker with a specific structure and
succeeded in obtaining an antibody-drug conjugate in which the anti-HER3 antibody
and exatecan are conjugated to each other viathe linker, and confirmed an excellent
antitumor effect exhibited by the conjugate to thereby complete the present invention.
Specifically, the present invention relates to the followings.
[1] An antibody-drug conjugate wherein an antitumor compound represented by the
following formula
[Chem.2]

isconjugated to an anti-HERS antibody by a thioether bond which isformed at a
disulfide bond moiety present in ahinge part of the anti-HER3 antibody via alinker
having a structure represented by the following formula:

-L LLZLP-NH-(CH,)n-L2-(CH)n>-C(=0)- or -L!-L>-L*-.

Here, the anti-HER3 antibody is connected to the terminal of L1, the antitumor
compound is connected to the carbonyl group of -(CH,)n>C(=0)- moiety or the C
termina of LP, with the nitrogen atom of the amino group at position 1 as a connecting
position.

In the formula, nlrepresents aninteger of 0 to 6,

n2represents an integer of 0to 5,

L Lrepresents -(Succinimid-3-yl-N)-(CH j)n*-C(=0)-,

wherein n3represents an integer of 2 to 8,

L2 represents -NH-(CH,CH,-0)n 4-CH_CH_-C(=0)- or asingle bond,

wherein n? represents an integer of 1to 6,

LP represents apeptide residue consisting of 2 to 7 amino acids,

L= represents -O- or a single bond,

-(Succinimid-3-yI-N)- has a structure represented by the following formula:
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[0015]

[0016]

[Chem.3]

{

N—

0

which is connected to the anti-HERS antibody at position 3 thereof and is connected on
the nitrogen atom at position 1to a methylene group in the linker structure containing
this structure.

The present invention further relates to each of the followings.

[2] The antibody-drug conjugate according to [1], wherein the peptide residue of L?
is apeptide residue comprising an amino acid selected from phenylalanine, glycine,
valine, lysine, citrulline, serine, glutamic acid, and aspartic acid.

[3] The antibody-drug conjugate according to [1] or [2], wherein L* is apeptide
residue selected from the following group

-GGF-,

-DGGF-,

-(D-)D-GGF-,

-EGGF-,

-GGFG-,

-SGGF-,

-KGGF-,

-DGGFG-,

-GGFGG-,

-DDGGFG-,

-KDGGFG-, and

-GGFGGGF-;

(wherein, "(D-)D" represents D-aspartic acid).

[4] The antibody-drug conjugate according to [1] or [2], wherein L* is apeptide
residue comprising 4 or 5 amino acids.

[5] The antibody-drug conjugate according to any one of [1] to [4], wherein L? is -
GGFG- or -DGGFG-.

[6] The antibody-drug conjugate according to any one of [1] to [4], wherein L? is -
GGFG-.

[7] The antibody-drug conjugate according to any one of [1] to [6], wherein nd3isan
integer of 2to 5 and L2is a single bond.

[8] The antibody-drug conjugate according to any one of [1] to [7], wherein the
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[0017]

linker is -L!-L2-LP-NH-(CH,)n!-L#-(CH.)n2-C(=0)-.

[9] The antibody-drug conjugate according to [8], wherein n3isan integer of 2t0 5, L2
is-NH-(CH,CH,-0)n 4-CH,CH~C(=0)-, and n4is2 or 4.

[10] The antibody-drug conjugate according to [8] or [9], wherein -NH-(CH,)n"-L « -
(CH)N>C(=0)- isapartial structure having chain length of 4 to 7 atoms.

[11] The antibody-drug conjugate according to [8] or [9], wherein -NH-(CH,)n"-L « -
(CH)N>C(=0)- isapartial structure having chain length of 5 or 6 atoms.

[12] The antibody-drug conjugate described in [10] or [11], wherein -NH-(CH,)n"-L« -
(CH)n-C(=0)- is

-NH-CH_CH,-C(=0)-,

-NH-CH.CH,CH.-C(=0)-,

-NH-CH_CH,CHCH-C(=0)-,

-NH-CH_,CH,CH,CH.CH.-C(=0)-,

-NH-CH,-0-CH ,-C(=0)-, or

-NH-CH,CH,-0-CH ,-C(=0)-.

[13] The antibody-drug conjugate according to [12], wherein -NH-(CH,)n-L-(CH_)n? -
C(=0)- isany one of the followings:

-NH-CH.CH,CH_.-C(=0)-,

-NH-CH,-0-CH ,-C(=0)-, or

-NH-CH,CH,-0-CH ,-C(=0)-.

[14] The antibody-drug conjugate according to any one of [1] to [5], wherein the linker
is-Lt-L2-LP-,

[15] The antibody-drug conjugate according to [14], wherein L? is -DGGFG-.

[16] The antibody-drug conjugate according to [15], wherein n3is an integer of 2to 5
and L2isasingle bond.

[17] The antibody-drug conjugate according to [1], wherein the drug-linker structure
moiety in which adrug isbound to -L!-L2-LP-NH-(CH)n!-L2-(CH,)n*-C(=0)- or -L!-L2
-LP- isone drug-linker structure selected from the following group:

-(Succinimid-3-yl-N)-CH ,CH.-C(=0)-GGFG-NH-CH CH.-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH.-C(=0)-GGFG-NH-CH CH.CH.-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH,CH.CH,CH.-C(=0)-GGFG-NH-CH ,CH,-C(=0)-(NH-
DX),

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(
NH-DX),

-(Succinimid-3-yl-N)-CH ,CH,CH.CH.CH-C(=0)-GGFG-NH-CH ,CH,CH,CH.CH.-
C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-(
NH-DX),
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-(Succinimid-3-yI-N)-CH,CH,CH.CH,CH.-C(=0)-GGFG-NH-CH ,CH-0-CH -C(=0)
-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,CH.CH,CH-C(=0)-DGGFG-NH-CH ,CH.-C(=0)-(NH-
DX),
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-DGGFG-NH-CH ,CH,CH,-C(=0)-(
NH-DX),
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH.-C(=0)-DGGFG-NH-CH ,CH,CH,CH.CH.-
C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-GG
FG-NH-CH,CH.-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-GG
FG-NH-CH,CH.CH.-C(=0)-(NH-DX),
-(Succinimid-3-yI-N)-CHCH,-C(=0)-NH-CH ,CH,-0-CH ,CH.-0-CH ,CH.-0-CH .,CH,,
-0-CH ,CH,-C(=0)-GGFG-NH-CH ,CH,-C(=0)-(NH-DX),
-(Succinimid-3-yI-N)-CHCH,-C(=0)-NH-CH ,CH,-0-CH ,CH.-0-CH ,CH.-0-CH .,CH,,
-0-CH ,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-GGFG-(NH-DX),
-(Succinimid-3-yl-N)-CH.CH,-C(=0)-DGGFG-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH.-C(=0)-GGFG-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,CH.CH,CH.-C(=0)-DGGFG-(NH-DX).

[0018]  Inthe above, -(Succinimid-3-yl-N)- has a structure represented by the following
formula:
[Chem.4]

O
N—

0

which is connected to the anti-HERS antibody at position 3 and is connected to a
methylene group in the linker structure containing it on the nitrogen atom at position 1,

-(NH-DX) represents agroup represented by the following formula, wherein the
nitrogen atom of the amino group at position 1isthe connectig position,
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[0019]

[0020]

[0021]

[Chem.5]

-GGFG- represents atetrapeptide residue of -Gly-Gly-Phe-Gly- and -DGGFG-
represents a pentapeptide residue of -Asp-Gly-Gly-Phe-Gly-.

[18] The antibody-drug conjugate described in [1], wherein the drug-linker structure
moiety having adrug bonded to -L -L%LP-NH-(CH,)n-L:-(CH,)n>-C(=0)- isone drug-
linker structure selected from the following group:

-(Succinimid-3-yl-N)-CH .CH CH.CH,CH-C(=0)-GGFG-NH-CH ,CH.CH,-C(=0)-(
NH-DX),

-(Succinimid-3-yl-N)-CH ,CH CH.CH.CH-C(=0)-DGGFG-NH-CH ,CH,CH_-C(=0)
-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-(
NH-DX),

-(Succinimid-3-yl-N)-CH ,CH-C(=0)-NH-CH ,CH.-0-CH ,CH,-0-CH ,CH.-C(=0)-G
GFG-NH-CH ,CH.CH.-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,.CH,CH,CH.CH - C(=0)-DGGFG-(NH-DX).

Here, -(Succinimid-3-yI-N)-, -(NH-DX), -GGFG-, and -DGGFG- are as described
above.

[19] An antibody-drug conjugate comprising an antitumor compound represented by
the following formula:
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[Chem.6]

conjugated to an anti-HER3 antibody by athioether bond which isformed at a
disulfide bond moiety present in ahinge part of the anti-HER3 antibody via alinker
having a structure represented by the following formula:
-L1-L2-LP-NH-(CH,)n!-La-(CH )r2-C(=0)-.

Here, the anti-HER3 antibody is connected to the terminal of L 1and the antitumor
compound is connected to the carbonyl group of -(CH,)n>-C(=0)- moiety.

In the formula, nlrepresents an integer of 0 to 6,

n2 represents an integer of 0 to 5,

L Lrepresents -(Succinimid-3-yl-N)-(CH ,)n*-C(=0)-,

wherein n3represents an integer of 2 to 8,

L 2represents -NH-(CH,CH,-0)n 4-CH_CH.-C(=0)- or asingle bond,

wherein n* represents an integer of 1to 6,

LP represents atetrapeptide residue of -GGFG-,

L= represents -O- or a single bond,

-(Succinimid-3-yI-N)- has a structure represented by the following formula:
[Chem.7]

)
N—

0

which is connected to the anti-HER3 antibody at position 3 thereof and binds on the
nitrogen atom at position 1to amethylene group in alinker structure containing this
structure.
[0022]  [20] The antibody-drug conjugate according to [19], wherein nlis 3, n2is0, ndis2, L
2 is -NH-(CH CH-0)n 4-CH,CH~C(=0)-, n*is2, and L* isasingle bond, or
nlis1,n2is1,n3is5, L2isasinglebond, and L2 is-0-, or
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[0023]

[0024]

nlis2,n2is 1, n3is5, L2isasinglebond, and L is-0-.

[21] The antibody-drug conjugate according to [19] or [20], wherein n3is2 or 5and L2
isasingle bond.

[22] The antibody-drug conjugate according to [19] or [20], wherein n3is2 or 5, L2is -
NH-(CH,CH,-0)n4-CH.CH,-C(=0)-, and n*is2 or 4.

[23] The antibody-drug conjugate described in any one of [19] to [22], wherein -
NH-(CH,)n!-Ls-(CH)n2-C(=0)- is

-NH-CH.CH,CH_.-C(=0)-,

-NH-CH,-0-CH ,-C(=0)-, or

-NH-CH,CH,-0-CH ,-C(=0)-.

[24] The antibody-drug conjugate described in any one of [19] to [23], wherein the
drug-linker structure moiety having adrug bonded to -L -L%LP-NH-(CH )nL:-(CH,)n
2.C(=0)- isone drug-linker structure selected from the following group:

-(Succinimid-3-yl-N)-CH ,CH.-C(=0)-GGFG-NH-CH CH.-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH.-C(=0)-GGFG-NH-CH CH.CH.-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH,CH.CH,CH-C(=0)-GGFG-NH-CH ,CH,-C(=0)-(NH-
DX),

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(
NH-DX),

-(Succinimid-3-yl-N)-CH ,CH,CH.CH.CH-C(=0)-GGFG-NH-CH ,CH,CH,CH.CH.-
C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-(
NH-DX),

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ,-C(=
0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH.-C(=0)-NH-CH ,CH.-0-CH ,CH-0-CH ,CH,-C(=0)-G
GFG-NH-CH,CH»C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH.-C(=0)-NH-CH ,CH.-0-CH ,CH-0-CH ,CH,-C(=0)-G
GFG-NH-CH,CH.CH.-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH.-C(=0)-NH-CH ,CH.-0-CH ,CH-0-CH ,CH-0-CH .C
H,-0-CH ,CH,-C(=0)-GGFG-NH-CH ,CH,-C(=0)-(NH-DX);

-(Succinimid-3-yl-N)-CH ,CH.-C(=0)-NH-CH ,CH.-0-CH ,CH,-0-CH ,CH-0-CH .C
H,-0-CH ,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(NH-DX),

In the above, -(Succinimid-3-yl-N)- has a structure represented by the following
formula:
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[0025]

[0026]

[Chem.g]
0

N—

0

which is connected to the anti-HER3 antibody at position 3 thereof and is connected on
the nitrogen atom at position 1to amethylene group in alinker structure containing
this structure.

-(NH-DX) represents a group represented by the following formula, wherein the
nitrogen atom of the amino group at position 1isthe connectig position:

[Chem.9]

-GGFG- represents atetrapeptide residue of -Gly-Gly-Phe-Gly-.

[25] The antibody-drug conjugate described in any one of [19] to [23], wherein the
drug-linker structure moiety having a drug connected to -L +L%LP-NH-(CH,)n-L:-(CH
JN%>-C(=0)- isone drug-linker structure selected from the following group:

-(Succinimid-3-yl-N)-CH ,CH.CH,CH,CH-C(=0)-GGFG-NH-CH -0-CH -C(=0)-(
NH-DX),

-(Succinimid-3-yl-N)-CH ,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ,-C(=
0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH-C(=0)-NH-CH ,CH,-0-CH ,CH.-0-CH ,CH.-C(=0)-G
GFG-NH-CH ,CHCH.-C(=0)-(NH-DX).

In the above, -(Succinimid-3-yl-N)-, -(NH-DX), and -GGFG- are as defined above.

[26] The antibody-drug conjugate according to any one of [1] to [25], wherein the
average number of units of the selected one drug-linker structure conjugated per
antibody isin arange of from 1to 10.

[27] The antibody-drug conjugate according to any one of [1] to [25], wherein the
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[0027]

average number of units of the selected one drug-linker structure conjugated per
antibody isin arange of from 2 to 8.

[28] The antibody-drug conjugate according to any one of [1] to [25], wherein the
average number of units of the selected one drug-linker structure conjugated per
antibody isin arange of from 3to 8.

[29] A medicine comprising the antibody-drug conjugate according to any one of [1]
to [28], a salt thereof or ahydrate thereof.

[30] An antitumor medicine and/or anticancer medicine comprising the antibody-
drug conjugate according to any one of [1] to [28], a salt thereof or ahydrate thereof.

[31] The antitumor medicine and/or anticancer medicine according to [30], whichis
applied to lung cancer, kidney cancer, urothelial cancer, colorectal cancer, prostate
cancer, glioblastoma multiforme, ovarian cancer, pancreatic cancer, breast cancer,
melanoma, liver cancer, bladder cancer, stomach cancer, gastrointestinal stromal
tumor, cervical cancer, head and neck cancer, esophageal cancer, epidermoid cancer,
peritoneal cancer, adult glioblastoma multiforme, hepatic cancer, hepatocel lular
carcinoma, colon cancer, rectal cancer, colon and rectal cancer, endometrial cancer,
uterus cancer, salivary cancer, renal cancer, vulval cancer, thyroid cancer, hepatic
carcinoma, anus carcinoma, or penis cancer.

[32] A pharmaceutical composition comprising the antibody-drug conjugate
according to any one of [1] to [28], a salt thereof or ahydrate thereof as an active
component, and a pharmaceutically acceptable formulation component.

[33] The pharmaceutical composition according to [32], which is applied to lung
cancer, kidney cancer, urothelial cancer, colorectal cancer, prostate cancer,
glioblastoma multiforme, ovarian cancer, pancreatic cancer, breast cancer, melanoma,
liver cancer, bladder cancer, stomach cancer, gastrointestinal stromal tumor, cervical
cancer, head and neck cancer, esophageal cancer, epidermoid cancer, peritonea
cancer, adult glioblastoma multiforme, hepatic cancer, hepatocellular carcinoma, colon
cancer, rectal cancer, colon and rectal cancer, endometrial cancer, uterus cancer,
salivary cancer, renal cancer, vulval cancer, thyroid cancer, hepatic carcinoma, anus
carcinoma, or penis cancer.

[34] A method for treating atumor and/or cancer comprising administering the
antibody-drug conjugate according to any one of [1] to [28], a salt thereof or ahydrate
thereof.

[35] The medicine according to [29], the antitumor medicine and/or anticancer
medicine according to [30] or [31], the pharmaceutical composition according to [32]
or [33], or the treatment method according to [34], which isused in administration in
combination with an additional medicine.

[36] The pharmaceutical composition according to [32] or [33], further comprising
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even an additional medicine as an active ingredient.

[35] A method for producing an antibody-drug conjugate comprising reacting a
compound represented by the following formula:

(maleimid-N-yl)-(CH ,)n*-C(=0)-L 2-LP-NH-(CH ,)n!-L:-(CH,)n>-C(=0)-(NH-DX) or
(maleimid-N-yl)-(CH ,)m*-C(=0)-L 2-LP-(NH-DX)

with an anti-HER3 antibody or areactive derivative thereof and conjugating a drug-
linker moiety to the antibody by a method for forming athioether bond on a disulfide
bond moiety present at ahinge part of the antibody.

In the formula, n3represents an integer of 2 to 8,

L2 represents -NH-(CH ,CH,-0)n “-CHCH-C(=0)- or asingle bond wherein n*
represents an integer of 1to 6,

LP represents apeptide residue consisting of 2 to 7 amino acids selected from pheny-
lalanine, glycine, valine, lysine, citrulline, serine, glutamic acid, and aspartic acid,

nlrepresents an integer of 0t0 6,

n? represents an integer of 0t0 5,

L= represents -O- or a single bond,

(maleimid-N-yl)- isagroup represented by the following formula and has a nitrogen
atom as a connecting position.
[Chem.IO]

Q
—N |

O

-(NH-DX) represents agroup represented by the following formula, wherein the
nitrogen atom of the amino group at position 1isthe connectig position:
[Chem.Il]
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[0030]

[0031]

[0032]

[36] The production method described in [35], wherein the method for conjugating a
drug-linker moiety to an anti-HER3 antibody is a method of reducing the antibody for
conversion into areactive derivative.

[37] The production method described in [35] or [36], wherein the average number of
units of the selected one drug-linker structure conjugated per antibody isin the range
of from 1to 10.

[38] The production method described in [35] or [36], wherein the average number of
units of the selected one drug-linker structure conjugated per antibody isin the range
of from 2 to 8.

[39] The production method described in [35] or [36], wherein the average number of
units of the selected one drug-linker structure conjugated per antibody isin the range
of from 3 to 8.

[40] An antibody-drug conjugate obtained by the production method according to
any one of [35] to [39].

[41] An antibody-drug conjugate obtained by forming athioether bond at a disulfide
bond site present in ahinge part of an anti-HER3 antibody, wherein the anti-HER3
antibody istreated in areducing condition and thereafter reacted with a compound
selected from the compound group shown below:

(maleimid-N-yl)-CH ,CH.-C(=0)-GGFG-NH-CH ,CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH »C(=0)-GGFG-NH-CH ,CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH CH.-C(=0)-GGFG-NH-CH ,CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH.CH CH,CH,-C(=0)-GGFG-NH-CH ,CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH.-C(=0)-GGFG-NH-CH ,CH,CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH »C(=0)-GGFG-NH-CH ,CH.CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH CH-C(=0)-GGFG-NH-CH ,CH,CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH.CH.CH,-C(=0)-GGFG-NH-CH ,CH,CH-C(=0)-(NH-
DX),

(maleimid-N-yl)-CH ,CH.-C(=0)-GGFG-NH-CH ,CH,CH.CH.CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH.-C(=0)-GGFG-NH-CH CH,CH,CH.CH-C(=0)-(NH-
DX),

(maleimid-N-yl)-CH ,CH,CH.CH.-C(=0)-GGFG-NH-CH ,CH,CH,CHCH.-C(=0)-(
NH-DX),

(maleimid-N-yl)-CH .CH,CH.CH,CH-C(=0)-GGFG-NH-CH ,CH,CH,CH,CH,-C(=
0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH ,CHCH.-C(=0)-DGGFG-NH-CH ,CH.-C(=0)-(NH-D
X), (maleimid-N-yl)-CH ,CH.CH,CH.CH.-C(=0)-DGGFG-NH-CH CH.CH, -
C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH.CH.CH,-C(=0)-DGGFG-NH-CH ,CH,CH,CH,CH-C(
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=0)-(NH-DX),
(maleimid-N-y1)-CH.CH.»C(=0)-GGFG-NH-CH.-0-CH ,-C(=0)-(NH-DX),
(maleimid-N-y1)-CH,CH.CH.~C(=0)-GGFG-NH-CH.-0-CH -C(=0)-(NH-DX),
(maleimid-N-y1)-CH,CH.CH.CH.-C(=0)-GGFG-NH-CH.-0-CH »C(=0)-(NH-DX),
(maleimid-N-y1)-CH,CH.CH.CH.CH.-C(=0)-GGFG-NH-CH-0-CH -C(=0)-(NH-D
X),

(maleimid-N-y1)-CH.,CH.-C(=0)-GGFG-NH-CH_CH.-0-CH - C(=0)-(NH-DX),
(maleimid-N-y1)-CH,CH.CH.~C(=0)-GGFG-NH-CH.CH.,-0-CH »C(=0)-(NH-DX),
(maleimid-N-y1)-CH,CH.CH.CH.-C(=0)-GGFG-NH-CH,CH.-0-CH »C(=0)-(NH-D
X),

(maleimid-N-y1)-CH,CH.CH.CH,CH.-C(=0)-GGFG-NH-CH_CH.-0-CH ,-C(=0)-(NH
-DX),

(maleimid-N-y1)-CH.,CH.-C(=0)-NH-CH.CH.-0-CH ,CH.0-CH ,CH.-C(=0)-GGF G-
NH-CH.CH.~C(=0)-(NH-DX),

(maleimid-N-y1)-CH.,CH.-C(=0)-NH-CH.CH.-0-CH ,CH.-0-CH ,CH.,0-CH .CH.-C(=
0)-GGFG-NH-CH CH.-C(=0)-(NH-DX),
(maleimid-N-y1)-CH.,CH.-C(=0)-NH-CH.CH.-0-CH ,CH.-0-CH ,CH.~0-CH ,CH-0-
CH,CH,-C(=0)-GGFG-NH-CH,CH,-C(=0)-(NH-DX),
(maleimid-N-y1)-CH.,CH.-C(=0)-NH-CHCH.-0-CH .CH.-0-CH ,CH.-C(=0)-GGF G-
NH-CH.CH,CH.-C(=0)-(NH-DX),
(maleimid-N-y1)-CH.,CH.-C(=0)-NH-CH.CH,-0-CH ,CH,-0-CH ,CH,-0-CH ,CH~C(=
0)-GGFG-NH-CH CH,CH.-C(=0)-(NH-DX),
(maleimid-N-y1)-CH.,CH.-C(=0)-NH-CH.CH.-0-CH ,CH.-0-CH ,CH.~0-CH ,CH-0-
CH,CH,-C(=0)-GGFG-NH-CH,CH,CH,-C(=0)-(NH-DX),
(maleimid-N-y1)-CH.,CH.-C(=0)-NH-CH.CH.-0-CH .CH.-0-CH ,CH.-C(=0)-GGF G-
NH-CH.-0-CH - C(=0)-(NH-DX),
(maleimid-N-y1)-CH.,CH.~C(=0)-NH-CH.CH,-0-CH ,CH,-0-CH ,CH,-0-CH ,CH~C(=
0)-GGFG-NH-CH -0-CH »C(=0)-(NH-DX),
(maleimid-N-y1)-CH,CH.-C(=0)-NH-CH.CH.-0-CH ,CH.-0-CH ,CH.~0-CH ,CH-0-
CH,CH,-C(=0)-GGFG-NH-CH,-0-CH,-C(=0)-(NH-DX),
(maleimid-N-y1)-CH.,CH.-C(=0)-NH-CH.CH.-0-CH .CH.-0-CH ,CH.-C(=0)-GGF G-
NH-CH.CH.,-0-CH ~C(=0)-(NH-DX),
(maleimid-N-y1)-CH.,CH.-C(=0)-NH-CH.CH,-0-CH ,CH,-0-CH ,CH,-0-CH ,CH~C(=
0)-GGFG-NH-CHCH.-0-CH »C(=0)-(NH-DX),
(maleimid-N-y1)-CH.,CH.-C(=0)-NH-CH.CH,0-CH ,CH,0-CH ,.CH.0-CH ,CH.0-CH,
CH,-C(=0)-GGFG-NH-CH,CH,-0-CH,-C(=0)-(NH-DX),
(maleimid-N-y1)-CH.,CH.-C(=0)-GGFG-(NH-DX),
(maleimid-N-y1)-CH,CH.CH.-C(=0)-GGFG-(NH-DX),
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(maleimid-N-yl)-CH ,CH,CH,CH-C(=0)-GGFG-(NH-DX),
(maleimid-N-yl)-CH ,CH,CH,CH,CH,-C(=0)-GGFG-(NH-DX),
(maleimid-N-yl)-CH ,CH,-C(=0)-DGGFG-(NH-DX),
(maleimid-N-yl)-CH ,CH,CH,-C(=0)-DGGFG-(NH-DX),
(maleimid-N-yl)-CH ,CH,CH,CH,-C(=0)-DGGFG-(NH-DX), or
(maleimid-N-yl)-CH ,CH,CH,CH,CH,-C(=0)-DGGFG-(NH-DX).

[0033] In the above, (maleimid-N-yl)- isagroup represented by the following formula:
[Chem.12]

Q
—N |

O

which has a nitrogen atom as a connecting position.

-(NH-DX) represents agroup represented by the following formula, the nitrogen
atom of the amino group at position 1being aconnecting position.
[Chem.13]

-GGFG- represents atetrapeptide residue of -Gly-Gly-Phe-Gly- and -DGGFG-
represents pentapeptide residue of -Asp-Gly-Gly-Phe-Gly-.

[0034] [42] An antibody-drug conjugate obtained by forming athioether bond at a disulfide
bond site present in ahinge part of an anti-HER3 antibody, and characterized by
treating the anti-HER3 antibody with areducing condition and thereafter reacting with
acompound selected from the compound group shown below:

(maleimid-N-yl)-CH ,CH-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH-C(=0)-GGFG
-NH-CH ,CH,CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH.CH.CH-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-(NH-
DX), or
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[0035]

(maleimid-N-yl)-CH ,CH,CH,CH,CH.-C(=0)-GGFG-NH-CH ,CH-0-CH ,-C(=0)-(NH
-DX).
In the above, (maleimid-N-yl)-, -(NH-DX), and -GGFG- are as defined above.

[43] The antibody-drug conjugate according to [41] or [42], wherein an average
conjugated number of the selected one drug-linker structure per antibody isin arange
of from 1to 10.

[44] The antibody-drug conjugate according to [41] or [42], wherein an average
conjugated number of the selected one drug-linker structure per antibody isin arange
of from 2 to 8.

[45] The antibody-drug conjugate according to [41] or [42], wherein an average
conjugated number of the selected one drug-linker structure per antibody isin arange
of from 3to 8.

[46] A medicine comprising the antibody-drug conjugate according to any one of
[40] to [45], asdlt thereof or ahydrate thereof.

[47] An antitumor medicine and/or anticancer medicine comprising the antibody-
drug conjugate according to any one of [40] to [45], asalt thereof or ahydrate thereof.

[48] The antitumor medicine and/or anticancer medicine according to [47], whichis
applied to lung cancer, kidney cancer, urothelial cancer, colorectal cancer, prostate
cancer, glioblastoma multiforme, ovarian cancer, pancreatic cancer, breast cancer,
melanoma, liver cancer, bladder cancer, stomach cancer, gastrointestinal stromal
tumor, cervical cancer, head and neck cancer, esophageal cancer, epidermoid cancer,
peritoneal cancer, adult glioblastoma multiforme, hepatic cancer, hepatocel lular
carcinoma, colon cancer, rectal cancer, colon and rectal cancer, endometrial cancer,
uterus cancer, salivary cancer, renal cancer, vulva cancer, thyroid cancer, hepatic
carcinoma, anus carcinoma, or penis cancer.

[49] A pharmaceutical composition comprising the antibody-drug conjugate
according to any one of [40] to [45], asalt thereof or ahydrate thereof as an active
component, and a pharmaceutically acceptable formulation component.

[50] The pharmaceutical composition according to [49], which is applied to lung
cancer, kidney cancer, urothelial cancer, colorectal cancer, prostate cancer,
glioblastoma multiforme, ovarian cancer, pancreatic cancer, breast cancer, melanoma,
liver cancer, bladder cancer, stomach cancer, gastrointestinal stromal tumor, cervical
cancer, head and neck cancer, esophageal cancer, epidermoid cancer, peritonea
cancer, adult glioblastoma multiforme, hepatic cancer, hepatocellular carcinoma, colon
cancer, rectal cancer, colon and rectal cancer, endometrial cancer, uterus cancer,
salivary cancer, renal cancer, vulval cancer, thyroid cancer, hepatic carcinoma, anus
carcinoma, or penis cancer.

[51] A method for treating atumor and/or cancer comprising administering the
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[0037]

antibody-drug conjugate according to any one of [40] to [45], a salt thereof or a
hydrate thereof.
[52] The medicine according to [46], the antitumor medicine and/or anticancer
medicine according to [47] or [48], the pharmaceutical composition according to [49]
or [50], or the treatment method according to [51], which isused in administration in
combination with an additional medicine.
[53] The pharmaceutical composition according to [49] or [50], further comprising
even an additional medicine as an active ingredient.
Advantageous Effects of Invention

With an anti-HERS antibody-drug conjugate having an antitumor compound
exatecan conjugated via alinker with a specific structure, an excellent antitumor effect
and safety can be achieved.

Brief Description of Drawings

[fig.l]Figure 1 shows the full-length amino acid sequence of aheavy chain of anti-
HERS3 human antibody UI-59 (SEQ ID NO: 583).

[fig.2]Figure 2 shows the full-length amino acid sequence of alight chain of anti-
HERS3 human antibody UI-59 (SEQ ID NO: 584).

[fig.3]Figure 3 shows the mean fluorescence intensity of HCC1569 treated with serial
dilutions of UI-59 or each antibody-drug conjugate. KD and Bmax values were
calculated using GraphPad Prism Software.

[fig.4]A549 cells were cultured for 2 days with UI-59 or varied antibody-drug
conjugates. HER3 or phosphorylated HER3 was evaluated by Western blotting. pan-
Actin was detected as an electrophoresis control.

[fig.5]Figure 5 shows an average value of reduction in HER3 expression on the surface
of HCC1569 cells treated with UI-59 or each antibody-drug conjugate (37C ("C"
represents "degrees Celsius'), 1hr).

[fig.6]Figure 6 shows results of atest on the inhibition of mitogenic or survival signals
by each HER3 antibody-drug conjugate in ahuman breast cancer line (HCC1569).
Figure 6A shows cell growth or survival derived from the antibody-drug conjugate in
the presence of 10% FBS. The data isindicated by mean +/- standard deviation of
triplicates. The ordinate depicts aluminescence value indicating the ATP activity of
each sample. The abscissa depicts the concentration of each antibody-drug conjugate.
Figure 6B shows the rate of reduction in luminescence caused by antibody-drug
conjugate treatment when the luminescence of an untreated group was defined as
100%.

[fig.7]Figure 7 shows results of atest on the inhibition of mitogenic or survival signals
by each HER3 antibody-drug conjugate in ahuman breast cancer line (MDA-MB 453).



20
WO 2015/155998 PCT/JP2015/002020

Figure 7A shows cell growth or survival derived from the antibody-drug conjugate in
the presence of 10% FBS. The ordinate depicts aluminescence value indicating the
ATP activity of each sample. The abscissa depicts the concentration of each antibody-
drug conjugate. The data isindicated by mean +/- standard deviation of triplicates.
Figure 7B shows the rate of reduction in luminescence caused by antibody-drug
conjugate treatment when the luminescence of an untreated group was defined as
100%.

[fig.8]Figure 8 shows results of atest on the inhibition of mitogenic or survival signals
by each HER3 antibody-drug conjugate in ahuman melanoma line (A375). Figure 8A
shows cell growth or survival derived from the antibody-drug conjugate in the
presence of 10% FBS. The ordinate depicts aluminescence vaue indicating the ATP
activity of each sample. The abscissa depicts the concentration of each antibody-drug
conjugate. The data isindicated by mean +/- standard deviation of triplicates. Figure
8B shows the rate of reduction in luminescence caused by antibody-drug conjugate
treatment when the luminescence of an untreated group was defined as 100%.
[fig.9]Figure 9 shows results of atest on the inhibition of mitogenic or survival signals
by each HER3 antibody-drug conjugate in ahuman colorectal cancer line (HT29).
Figure 9A shows cell growth or survival derived from the antibody-drug conjugate in
the presence of 10% FBS. The ordinate depicts aluminescence value indicating the
ATP activity of each sample. The abscissa depicts the concentration of each antibody-
drug conjugate. The data isindicated by mean +/- standard deviation of triplicates.
Figure 9B shows the rate of reduction in luminescence caused by antibody-drug
conjugate treatment when the luminescence of an untreated group was defined as
100%.

[fig. 10] Figure 10 shows results of atest on the inhibition of mitogenic or survival
signals by each HER3 antibody-drug conjugate in ahuman lung cancer line (A549).
Figure 10A shows cell growth or survival derived from the antibody-drug conjugate in
the presence of 10% FBS. The ordinate depicts aluminescence value indicating the
ATP activity of each sample. The abscissa depicts the concentration of each antibody-
drug conjugate. The data isindicated by mean +/- standard deviation of triplicates.
Figure 10B shows the rate of reduction in luminescence caused by antibody-drug
conjugate treatment when the luminescence of an untreated group was defined as
100%.

[fig. 1I]Figure 11 shows results of comparing the rate of inhibition of cell growth or
survival between the antibody-drug conjugate (3) and the antibody-drug conjugate (4).
The left diagram shows the rate of inhibition of cell growth or survival derived from
the antibody-drug conjugate in the presence of 10% FBS. The ordinate depicts umi-
nescence indicating the ATP activity of each sample. The abscissa depicts the con-
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centration of each antibody-drug conjugate. The data isindicated by mean +/- standard
deviation of triplicates. The right diagram shows the comparison of the rate of
reduction in luminescence caused by antibody-drug conjugate trestment between high
drug loading (HDL) and middle drug loading (MDL) when the luminescence of an
untreated group was defined as 100%.

[fig. 12] Figure 12 shows results of comparing the rate of inhibition of cell growth or
survival between the antibody-drug conjugate (10) and the antibody-drug conjugate
(11). The left diagram shows the rate of inhibition of cell growth or survival derived
from the antibody-drug conjugate in the presence of 10% FBS. The ordinate depicts |u-
minescence indicating the ATP activity of each sample. The abscissa depicts the con-
centration of each antibody-drug conjugate. The data isindicated by mean +/- standard
deviation of triplicates. The right diagram shows the comparison of the rate of
reduction in luminescence caused by antibody-drug conjugate trestment between high
drug loading (HDL) and middle drug loading (MDL) when the luminescence of an
untreated group was defined as 100%.

[fig.I3]Figure 13 shows results of comparing the rate of inhibition of cell growth or
survival between the antibody-drug conjugate (13) and the antibody-drug conjugate
(14). The left diagram shows the rate of inhibition of cell growth or survival derived
from the antibody-drug conjugate in the presence of 10% FBS. The ordinate depicts |u-
minescence indicating the ATP activity of each sample. The abscissa depicts the con-
centration of each antibody-drug conjugate. The data isindicated by mean +/- standard
deviation of triplicates. The right diagram shows the comparison of the rate of
reduction in luminescence caused by antibody-drug conjugate trestment between high
drug loading (HDL) and middle drug loading (MDL) when the luminescence of an
untreated group was defined as 100%.

[fig. 14] Figure 14 shows results of ahuman breast cancer (HCC1569) antitumor test
using the antibody-drug conjugate (3), (10), or (13). The ordinate depicts an average
tumor volume. The abscissa depicts the number of days from cell transplantation. All
values are indicated by mean +/- standard deviation. The initial tumor volume and the
initial mouse weight were analyzed on the basis of descriptive data (mean and standard
deviation) using Microsoft Excel 2009.

[fig.I5]Figure 15 shows results of ahuman melanoma (HT-144) antitumor test using
the antibody-drug conjugate (3), (10), or (13). The ordinate depicts an average tumor
volume. The abscissa depicts the number of days from cell transplantation. All values
are indicated by mean +/- standard deviation. The initial tumor volume and the initial
mouse weight were analyzed on the basis of descriptive data (mean and standard
deviation) using Microsoft Excel 2009.

[fig. 16] Figure 16 shows results of ahuman breast cancer (MDA-MB-453) antitumor
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test using the antibody-drug conjugate (3), (10), or (13). The ordinate depicts an
average tumor volume. The abscissa depicts the number of days from administration.
All values are indicated by mean +/- standard deviation. The initial tumor volume and
the initial mouse weight were analyzed on the basis of descriptive data (mean and
standard deviation) using Microsoft Excel 2009.

[fig.I7]Figure 17 shows results of ahuman colorectal cancer line (HT-29) antitumor
test using the antibody-drug conjugate (3), (10), or (13). The ordinate depicts an
average tumor volume. The abscissa depicts the number of days from administration.
All values are indicated by mean +/- standard deviation. The initial tumor volume and
the initial mouse weight were analyzed on the basis of descriptive data (mean and
standard deviation) using Microsoft Excel 2009.

[fig.I8]Figure 18 shows results of ahuman lung cancer line (A549) antitumor test
using the antibody-drug conjugate (3), (10), or (13). The ordinate depicts an average
tumor volume. The abscissa depicts the number of days from cell transplantation. All
values are indicated by mean +/- standard deviation. The initial tumor volume and the
initial mouse weight were analyzed on the basis of descriptive data (mean and standard
deviation) using Microsoft Excel 2009.

[fig. 19] Figure 19 shows results of ahuman triple-negative breast cancer line
(MDA-MB-468) antitumor test using the antibody-drug conjugate (13). The ordinate
depicts an average tumor volume. The abscissa depicts the number of days from cell
transplantation. All values are indicated by mean +/- standard deviation. The initial
tumor volume and the initial mouse weight were analyzed on the basis of descriptive
data (mean and standard deviation) using Microsoft Excel 2009.

[fig.20]Figure 20 shows results of ahuman luminal breast cancer line (MCF-7)
antitumor test using the antibody-drug conjugate (16a). The ordinate depicts an
average tumor volume. The abscissa depicts the number of days from cell trans
plantation. All values are indicated by mean +/- standard deviation. The initial tumor
volume and the initial mouse weight were analyzed on the basis of descriptive data
(mean and standard deviation) using Microsoft Excel 2009.

[fig.21]Figure 21 shows results of ahuman melanoma line (WM-266-4) antitumor test
using the antibody-drug conjugate (16a). The ordinate depicts an average tumor
volume. The abscissa depicts the number of days from cell transplantation. All values
are indicated by mean +/- standard deviation. The initial tumor volume and the initial
mouse weight were analyzed on the basis of descriptive data (mean and standard
deviation) using Microsoft Excel 2009.

[fig.22]Figure 22 shows results of ahuman ovarian cancer line (OVCAR-8) antitumor
test using the antibody-drug conjugate (16a). The ordinate depicts an average tumor
volume. The abscissa depicts the number of days from cell transplantation. All values
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are indicated by mean +/- standard deviation. The initial tumor volume and the initial
mouse weight were analyzed on the basis of descriptive data (mean and standard
deviation) using Microsoft Excel 2009.

[fig.23]Figure 23 shows results of ahuman bladder cancer line (SW-780) antitumor
test using the antibody-drug conjugate (16a). The ordinate depicts an average tumor
volume. The abscissa depicts the number of days from cell transplantation. All values
are indicated by mean +/- standard deviation. The initial tumor volume and the initial
mouse weight were analyzed on the basis of descriptive data (mean and standard
deviation) using Microsoft Excel 2009.

[fig.24]Figure 24 shows results of ahuman breast cancer line (MDA-MB-453)
antitumor test using the antibody-drug conjugate (16a). The ordinate depicts an
average tumor volume. The abscissa depicts the number of days from cell trans-
plantation. All values are indicated by mean +/- standard deviation. The initial tumor
volume and the initial mouse weight were analyzed on the basis of descriptive data
(mean and standard deviation) using Microsoft Excel 2009.

[fig.25]Figure 25 shows results of ahuman breast cancer line (MDA-MB-453)
antitumor test using the antibody-drug conjugate (16a). The ordinate depicts an
average tumor volume. The abscissa depicts the number of days from cell trans-
plantation. All values are indicated by mean +/- standard deviation. The initial tumor
volume and the initial mouse weight were analyzed on the basis of descriptive data
(mean and standard deviation) using Microsoft Excel 2009.

[fig.26] Figure 26 shows results of ahuman breast cancer line (JMT-1) antitumor test
using the antibody-drug conjugate (15). The ordinate depicts an average tumor volume.
The abscissa depicts the number of days from cell transplantation. All values are
indicated by mean +/- standard deviation. The initial tumor volume and the initial
mouse weight were analyzed on the basis of descriptive data (mean and standard
deviation) using Microsoft Excel 2009.

[fig.27]Figure 27 shows results of ahuman lung cancer line (PC9) antitumor test using
the antibody-drug conjugate (16a). The ordinate depicts an average tumor volume. The
abscissa depicts the number of days from cell transplantation. All values are indicated
by mean +/- standard deviation. The initial tumor volume and the initial mouse weight
were analyzed on the basis of descriptive data (mean and standard deviation) using
Microsoft Excel 2009.

[fig.28]Figure 28 shows results of ahuman triple-negative breast cancer line
(MDA-MB-468) antitumor test using the antibody-drug conjugate (16a). The ordinate
depicts an average tumor volume. The abscissa depicts the number of days from cell
transplantation. All values are indicated by mean +/- standard deviation. The initial
tumor volume and the initial mouse weight were analyzed on the basis of descriptive
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data (mean and standard deviation) using Microsoft Excel 2009.

[fig.29]Figure 29 shows results of ahuman head and neck cancer line (Fadu) antitumor
test using the antibody-drug conjugate (16a). The ordinate depicts an average tumor
volume. The abscissa depicts the number of days from cell transplantation. All values
are indicated by mean +/- standard deviation. The initial tumor volume and the initial
mouse weight were analyzed on the basis of descriptive data (mean and standard
deviation) using Microsoft Excel 2009.

[fig.30] Figure 30 shows results of an antitumor test using ahuman stomach cancer
patient-derived tumor section (NIBIO-G016) and the antibody-drug conjugate (16a).
The ordinate depicts an average tumor volume. The abscissa depicts the number of
days from cell transplantation. All values are indicated by mean +/- standard deviation.
The initial tumor volume and the initial mouse weight were analyzed on the basis of
descriptive data (mean and standard deviation) using Microsoft Excel 2009.
Description of Embodiments

Hereinbelow, the preferred embodiments for carrying out the present invention are
explained in view of the drawings. Meanwhile, the embodiments explained below are
the examples of the representative embodiments of the present invention and the scope
of the present invention shall not be narrowly interpreted based on them.

The present invention provides HER3 binding protein-drug conjugate. Preferably, the
HERS3 binding protein of the invention isa scaffold protein having an antibody like
binding activity or an antibody, i.e. an anti-HER3 antibody.

The anti-HER3 antibody-drug conjugate of the present invention isan antitumor
medicine in which an anti-HERS3 antibody is conjugated to an antitumor compound via
alinker structure moiety and explained in detail hereinbelow.

Within the context of the present invention, the term "scaffold protein”, as used
herein, means apolypeptide or protein with exposed surface areas in which amino acid
insertions, substitutions or deletions are highly tolerable. Examples of scaffold proteins
that can be used in accordance with the present invention are protein A from Staphy-
lococcus aureus, the bilin binding protein from Pieris brassicae or other lipocalins,
ankyrin repeat proteins, and human fibronectin (reviewed in Binz and Pluckthun, Curr
Opin Biotechnol, 16, 459-69). Engineering of a scaffold protein can be regarded as
grafting or integrating an affinity function onto or into the structural framework of a
stably folded protein. Affinity function means aprotein binding affinity according to
the present invention. A scaffold can be structurally separable from the amino acid
sequences conferring binding specificity. In general, proteins appearing suitable for the
development of such artificial affinity reagents may be obtained by rational, or most
commonly, combinatorial protein engineering techniques such as panning against
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HERS, either purified protein or protein displayed on the cell surface, for binding
agents in an artificial scaffold library displayed in vitro, skills which are known in the
art (Skerra, J. Mol. Recog., 2000; Binz and Pluckthun, 2005). In addition, a scaffold
protein having an antibody like binding activity can be derived from an acceptor
polypeptide containing the scaffold domain, which can be grafted with binding
domains of adonor polypeptide to confer the binding specificity of the donor
polypeptide onto the scaffold domain containing the acceptor polypeptide. Said
inserted binding domains may be, for example, the complementarity determining
region (CDR) of an antibody, in particular an anti-HER3 antibody. Insertion can be ac-
complished by various methods known to those skilled in the art including, for
example, polypeptide synthesis, nucleic acid synthesis of an encoding amino acid as
well by various forms of recombinant methods well known to those skilled in the art.

[0041] { Antibody}

Moreover, the term "antibody" or "anti-HER3 antibody”, as used herein, means a
monoclonal antibody, apolyclona antibody, arecombinant antibody, a humanized
antibody (Jones et al., Nature 321 (1986), 522-525; Riechmann et a., Nature 332
(1988), 323-329; and Presta, Curr. Op. Struct. Biol. 2 (1992), 593-596), achimeric
antibody (Morrison et al., Proc. Natl. Acad. Sci. U.SA. 81 (1984), 6851-6855), a
human antibody and fully human antibody, (Tomizuka, K. et a., Nature Genetics
(1997) 16, p.133-143,; Kuroiwa, Y. et a., Nucl. Acids Res. (1998) 26, p.3447-3448;
Yoshida, H. et a., Anima Cell Technology: Basic and Applied Aspects vol.10,
p.69-73 (Kitagawa, Y., Matsuda, T. and lijima, S. eds.), Kluwer Academic Publishers,
1999.; Tomizuka, K. et al., Proc. Natl. Acad. Sci. USA (2000) 97, p.722-727, Inter-
national Publication No. WO 2007/077028, and so on), a multispecific antibody (e.g. a
bispecific antibody) formed from at least two antibodies, or an antibody fragment
thereof. The term "antibody fragment" comprises any portion of the afore-mentioned
antibodies, preferably their antigen binding region or variable regions. Examples of
antibody fragments include Fab fragments, Fab' fragments, F(ab")2 fragments, Fv
fragments, diabodies (Hollinger et a., Proc. Natl. Acad. Sci. U.S.A. 90 (1993),
6444-6448), single chain antibody molecules (Pluckthun in: The Pharmacology of
Monoclonal Antibodies 113, Rosenburg and Moore, EDS, Springer Verlag, N.Y.
(1994), 269-315) and other fragments aslong asthey exhibit the desired capability of
binding to HER3.

[0042] In addition, the term "antibody" or "anti-HER3 antibody", as used herein, may
include antibody-like molecules that contain engineered sub-domains of antibodies or
naturally occurring antibody variants. These antibody-like molecules may be single-
domain antibodies such as VH-only or VL-only domains derived either from natural
sources such as camelids (Muyldermans et a., Reviews in Molecular Biotechnology
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74, 277-302) or through in vitro display of libraries from humans, camelids or other
species (Holt et al., Trends BiotechnoL, 21, 484-90).

In accordance with the present invention, the "Fv fragment” isthe minimum antibody
fragment that contains a complete antigen-recognition and -binding site. This region
consists of adimer of one heavy- and one light-chain variable domain in tight, non-
covalent association. It isin this configuration that the three CDR's of each variable
domain interact to define an antigen-binding site on the surface of the V-V, dimer.
Collectively, the six CDR'sconfer antigen-binding specificity to the antibody.
However, even asingle variable domain (or half of an Fv comprising only three CDR's
specific for an antigen) has the ability to recognize and bind the antigen, although
usualy at alower affinity than the entire binding site.

The "Fab fragment" aso contains the constant domain of the light chain and the first
constant domain (CHI) of the heavy chain. The "Fab fragment" differs from the "Fabl
fragment" by the addition of afew residues at the carboxy terminus of the heavy chain
CHI domain including one or more cysteines from the antibody hinge region. The
"F(ab")2 fragment" originally isproduced asapair of "Fab' fragments’ which have
hinge cysteines between them. Methods of preparing such antibody fragments, such as
papain or pepsin digestion, are known to those skilled in the art.

In another preferred embodiment of the present invention, the anti-HER3 antibody of
the invention is an anti-HER3 antibody directed against the extracellular domain
(ECD) of HER3.

The anti-HERS antibody used in an anti-HERS3 antibody-drug conjugate of the
present invention may be derived from any species. Preferred examples of the species
can include humans, rats, mice, and rabbits. The anti-HER3 antibody derived from
other than human species ispreferably chimerized or humanized using awell known
technique. The antibody of the present invention may be apolyclona antibody or a
monoclona antibody and is preferably amonoclona antibody.

The anti-HERS3 antibody is may be those which are capable of targeting tumor cells
and thus possesses the property of being capable of recognizing tumor cells, the
property of being capable of binding to tumor cells, the property of being internalized
into tumor cells, and cytocidal activity against tumor cells, etc. The anti-HER3
antibody can be conjugated with a compound having antitumor activity viaalinker to
form an antibody-drug conjugate.

The binding activity of the antibody against tumor cells can be confirmed using flow
cytometry. The internalization of the antibody into tumor cells can be confirmed using
(1) an assay of visualizing an antibody incorporated in cells under afluorescence mi-
croscope using a secondary antibody (fluorescently labeled) binding to the therapeutic
antibody (Cell Death and Differentiation (2008) 15, 751-761), (2) an assay of
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measuring the amount of fluorescence incorporated in cells using a secondary antibody
(fluorescently labeled) binding to the therapeutic antibody (Molecular Biology of the
Cdll, Vol. 15, 5268-5282, December 2004), or (3) aMab-ZAP assay using an im-
munotoxin binding to the therapeutic antibody wherein the toxin isreleased upon in-
corporation into cells to inhibit cell growth (Bio Techniques 28: 162-165, January
2000). A recombinant complex protein of adiphtheria toxin catalytic domain and
protein G may be used as the immunotoxin.

The antitumor activity of the antibody can be confirmed in vitro by determining in-
hibitory activity against cell growth. For example, acancer cell line overexpressing a
target protein for the antibody is cultured, and the antibody is added at varying concen-
trations into the culture system to determine inhibitory activity against focus formation,
colony formation, and spheroid growth. The antitumor activity can be confirmed in
vivo, for example, by administering the antibody to a nude mouse with atransplanted
tumor cell line highly expressing the target protein, and determining change in the
cancer (tumor) cells.

Since the compound conjugated in the antibody-drug conjugate exerts an antitumor
effect, itispreferred but not essential that the antibody itself should have an antitumor
effect. For the purpose of exerting the cytotoxicity of the antitumor compound
specificaly and selectively for tumor cells, it isimportant and also preferred that the
antibody should have the property of being internalized to migrate into tumor cells.

The anti-HERS3 antibody can be obtained using a method usually carried out in the
art, which involves immunizing animals with an antigenic polypeptide and collecting
and purifying antibodies produced in vivo. The origin of the antigen isnot limited to
humans, and the animals may be immunized with an antigen derived from a non-
human animal such asamouse or arat and the like. 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 ahuman disease.

Alternatively, antibody-producing cells which produce antibodies against the antigen
are fused with myeloma cells according to a method known in 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 in turn be obtained.

The antigen can be obtained by genetically engineering host cells to produce a gene
encoding the antigenic protein. Specifically, vectors that permit expression of the
antigen gene are prepared and transferred to host cells so that the gene is expressed.
The antigen thus expressed can be purified. The antibody can also be obtained by use
of amethod which involves immunizing animals with the genetically engineered
antigen-expressing cells or acell line with an expressed antigen.
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The anti-HER3 antibody can be obtained by means known in the art.

The anti-HERS antibody that can be used in the present invention isnot particularly
limited and isdesirably, for example, any of antibodies having properties as described
below.

(1) An anti-HER3 antibody having the following properties:

(& specificaly binding to HER3, and/or

(b) having the activity of being internalized into HER3-expressing cells through
binding to HERS.

(2) The antibody according to (1), wherein the antibody binds to the extracellular
domain of HERS.

(3) The antibody according to (1) or (2), wherein the antibody is amonoclona
antibody.

(4) The antibody according to any of (1) to (3), wherein the antibody has antibody-
dependent cell-mediated cytotoxicity (ADCC) activity and/or complement-dependent
cytotoxicity (CDC) activity.

(5) The antibody according to any of (1) to (4), wherein the antibody is amouse
monoclonal antibody, achimeric monoclona antibody, ahumanized monoclonal
antibody, or ahuman or fully human (monoclonal) antibody.

(6) The antibody according to any of (1) to (5), wherein the antibody is a humanized
monoclonal antibody comprising aheavy chain comprising the amino acid sequence
represented by SEQ ID NO: 1and alight chain comprising the amino acid sequence
represented by SEQ ID NO: 2.

(7) The antibody according to any of (1) to (6), wherein the antibody lacks alysine
residue at the carboxy terminus of the heavy chain.

(8) The antibody according to (7), wherein the antibody comprises aheavy chain
variable region represented by the amino acid sequence represented by SEQ ID NO: 70
and alight chain variable region represented by the amino acid sequence represented
by SEQ ID NO: 72.

(9) An antibody obtained by a method for producing the antibody according to any of
(1) to (8), the method comprising the steps of: culturing ahost cell transformed with an
expression vector comprising apolynucleotide encoding the antibody; and collecting
the antibody of interest from the cultures obtained in the preceding step.

Hereinafter, the anti-HER3 antibody used in the present invention will be described.

In the present specification, the terms "cancer” and "tumor" are used interchangeably.

In the present specification, the term "gene" includes not only DNA but its mRNA,
cDNA, and cRNA thereof.

In the present specification, the term "polynucleotide” is used interchangeably with a
nucleic acid and also includes DNA, RNA, probes, oligonucleotides, and primers.
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In the present specification, the terms "polypeptide” and "protein” are used inter-
changeably.
In the present specification, the term "cell" also includes cells in animal individuals
and cultured cells.
In the present specification, the term "HER3" is used interchangeably with HER3
protein.
In the present specification, the term "CDR" means a complementarity determining
region (CDR). An antibody molecule isknown to have three CDRs in each of heavy
and light chains. CDRs, aso called hypervariable domains, are located in the variable
regions of the antibody heavy and light chains. These sites have aparticularly highly
variable primary structure and are separated at three positions on the respective
primary structures of heavy and light chain polypeptide strands. In the present speci-
fication, the antibody CDRs are referred to as CDRH1, CDRH2, and CDRH3 from the
amino terminus of the heavy chain amino acid sequence asto heavy chain CDRs and
asCDRL1, CDRL2, and CDRL3 from the amino terminus of the light chain amino
acid sequence asto light chain CDRs. These sites are proximal to each other on the
three-dimensional  structure and determine specificity for the antigen to be bound.
In the present invention, the phrase "hybridizing under stringent conditions' refers to
hybridization at 68C in acommercialy available hybridization solution ExpressHyb
Hybridization Solution (manufactured by Clontech Laboratories, Inc.), or identifiable
hybridization under conditions involving hybridization at 68C in the presence of 0.7 to
1.0 M NaCl using a DNA-immobilized filter, followed by washing at 68C using 0.1 to
2 ' SSC solution (1 ' SSC iscomposed of 150 mM NaCl and 15 mM sodium citrate),
or hybridization under conditions equivaent thereto.

1. HER3

The human epidermal growth factor receptor 3 (HERS, aso known as ErbB3) isa
receptor protein tyrosine kinase and belongs to the epidermal growth factor receptor
(EGFR) subfamily of receptor protein tyrosine kinases, which aso includes HER1
(also known as EGFR), HER2, and HER4. HER3 is a transmembrane receptor and
consists of an extracellular ligand-binding domain (ECD), adimerization domain
within the ECD, atransmembrane domain, an intracellular protein tyrosine kinase
domain (TKD) and aC-termina phosphorylation domain. HER3 has been found to be
overexpressed in several types of cancer such asbreast, gastrointestinal and pancreatic
cancers. A correlation between the expression of HER2/HER3 and the progression
from anon-invasive to an invasive stage has been shown.

The HER3 protein used in the present invention can be used after direct purification
from HERS3-expressing human or non-human mammalian (rat, mouse, etc.) cells or can
be used by preparing cell membrane fractions of the cells. Alternatively, HER3 may be
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synthesized in vitro or may be produced from host cells by genetic engineering. In the
genetic engineering, specificaly, HER3 cDNA isintegrated into vectors that permit
expression thereof, and HER3 can then be expressed by synthesis in a solution
containing enzymes necessary for transcription and trandlation, substrates, and energy
substances or by transformation of other host prokaryotic cells or host eukaryotic cells
to yield the protein. Alternatively, the genetically engineered HER3-expressing cells
described above or acell line with expressed HER3 may be used as the HER3 protein.
An RNA sequence, acDNA sequence, and an amino acid sequence of HER3 are
available in public database, and can be referred to by an accession number such as
AAA35979 (precursor including a signal sequence consisting of amino terminus 19
amino acid residue), M34309 (NCBI), for example.

The above amino acid sequence of HER3 consists of an amino acid sequence which is
subjected to replacements, deletions, additions and/or insertions of at least one amino
acid, and proteins having abiological activity equivalent to that of the protein are also
included in HERS.

2. Production of anti HER3 antibody

The antibody against HER3 of the present invention can be obtained by immunizing
an animal with HER3 or an arbitrary polypeptide selected from the amino acid
sequence of HERS, and collecting and purifying the antibody produced in vivo
according to amethod usually carried out in the art. The biological species of HER3 to
be used as an antigen is not limited to being human, and an animal can be immunized
with HERS derived from an animal other than humans such as amouse or arat. In this
case, by examining the cross-reactivity between an antibody binding to the obtained
heterologous HER3 and human HER3, an antibody applicable to ahuman disease can
be selected.

Further, amonoclonal antibody can be obtained from ahybridoma established by
fusing antibody-producing cells which produce an antibody against HER3 with
myeloma cells according to aknown method (for example, Kohler and Milstein,
Nature, (1975) 256, pp. 495-497; Kennet, R. ed., Monoclona Antibodies, pp. 365-367,
Plenum Press, N.Y. (1980)).

HERS to be used as an antigen can be obtained by expressing HER3 gene in a host
cell using genetic engineering.

Specifically, avector capable of expressing HER3 gene i s produced, and the
resulting vector istransfected into ahost cell to express the gene, and then, the
expressed HER3 is purified.

It isalso possible to use HER3 expressing cells obtained by the genetic engineering
or acell line expressing HER3 asHERS3 protein. Hereinbelow, amethod for obtaining
an antibody against HER3 isexplained specificaly.
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(1) Preparation of antigen

Examples of the antigen to be used for producing the anti HER3 antibody include
HERS, apolypeptide consisting of apartial amino acid sequence comprising at least 6
consecutive amino acids of HERS3, and aderivative obtained by adding agiven amino
acid sequence or carrier thereto.

HERS3 can be purified directly from human tumor tissues or tumor cells and used.
Further, HER3 can be obtained by synthesizing it in vitro or by producing it in ahost
cell by genetic engineering.

With respect to the genetic engineering, specifically, after HER3 cDNA isintegrated
into avector capable of expressing HER3 cDNA, HER3 can be obtained by syn-
thesizing it in asolution containing an enzyme, a substrate and an energy substance
required for transcription and tranglation, or by expressing HERS in another
prokaryotic or eucaryotic transformed host cell.

Further, the antigen can also be obtained as a secretory protein by expressing afusion
protein obtained by ligating the extracellular domain of HER3, which is a membrane
protein, to the constant region of an antibody in an appropriate host-vector system.

HER3 cDNA can be obtained by, for example, a so-called PCR method in which a
polymerase chain reaction (referred to as "PCR"; see Saiki, R. K., et a., Science,
(1988) 239, pp. 487-489) isperformed using acDNA library expressing HER3 cDNA
asatemplate and primers which specifically amplify HER3 cDNA.

Asthe in vitro synthesis of the polypeptide, for example, Rapid Translation System
(RTS) manufactured by Roche Diagnostics, Inc. can be exemplified, but it isnot
limited thereto.

Examples of the prokaryotic host cells include Escherichia coli and Bacillus subtilis.
In order to transform the host cells with atarget gene, the host cells are transformed by
aplasmid vector comprising areplicon, i.e., areplication origin derived from a species
compatible with the host, and aregulatory sequence. Further, the vector preferably has
a sequence capable of imposing phenotypic selectivity on the transformed cell.

Examples of the eucaryotic host cells include vertebrate cells, insect cells, and yeast
cells. Asthe vertebrate cells, for example, simian COS cells (Gluzman, Y., Cell,
(1981) 23, pp. 175-182, ATCC CRL-1650; ATCC: American Type Culture
Collection), murine fibroblasts NIH3T3 (ATCC No. CRL-1658), and dihydrofolate
reductase-deficient strains (Urlaub, G. and Chasin, L. A., Proc. Natl. Acad. Sci. USA
(1980) 77, pp. 4126-4220) of Chinese hamster ovarian cells (CHO cells; ATCC: CCL-
61); and the like are often used, however, the cells are not limited thereto.

The thus obtained transformant can be cultured according to a method usually carried
out in the art, and by the culturing of the transformant, atarget polypeptide is produced
intracellularly or extracellularly.
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A suitable medium to be used for the culturing can be selected from various commonly
used culture media depending on the employed host cells. If Escherichia coli is
employed, for example, an LB medium supplemented with an antibiotic such as
ampicillin or IPMG as needed can be used.
A recombinant protein produced intracellularly or extracellularly by the transformant
through such culturing can be separated and purified by any of various known
separation methods utilizing the physical or chemical property of the protein.
Specific examples of the methods include treatment with acommon protein pre-
cipitant, ultrafiltration, various types of liquid chromatography such as molecular sieve
chromatography (gel filtration), adsorption chromatography, ion exchange chro-
matography, and affinity chromatography, diaysis, and acombination thereof.
Further, by attaching atag of six histidine residues to arecombinant protein to be
expressed, the protein can be efficiently purified with anickel affinity column. Alter-
natively, by attaching the 1gG Fc region to arecombinant protein to be expressed, the
protein can be efficiently purified with aprotein A column.
By combining the above-described methods, alarge amount of atarget polypeptide can
be easily produced in high yield and high purity.
It isalso possible to use the aforementioned transformant itself asan antigen. Itisaso
possible to use acell line expressing HER3 as an antigen. Examples of the cell line
include. However, aslong as HERS isexpressed, itisnot limited to those cell lines.
[0052] (2) Production of anti HER3 monoclonal antibody

Examples of the antibody specific binding to HER3 include a monoclonal antibody
specific binding to HER3, and a method of obtaining the antibody is as described
below.

The production of amonoclonal antibody generally requires the following op-
erationa steps of:

(a) Purification of abiopolymer used asan antigen or preparation of cells expressing
antigen;

(b) preparing antibody-producing cells by immunizing an animal by injection of the
antigen, collecting the blood, assaying its antibody titer to determine when the spleen
isexcised;

(c) preparing myeloma cells (hereinafter referred to as "myeloma);

(d) fusing the antibody-producing cells with the myeloma;

(e) screening agroup of hybridomas producing adesired antibody;

(f) dividing the hybridomas into single cell clones (cloning);

(9) optionally, culturing the hybridoma or rearing an animal implanted with the
hybridoma for producing alarge amount of amonoclona antibody;

(h) examining the thus produced monoclonal antibody for biological activity and



33

WO 2015/155998 PCT/JP2015/002020

[0053]

[0054]

binding specificity, or assaying the same for properties as alabeled reagent; and the
like.

Hereinafter, the method of producing amonoclona antibody will be described in detail
following the above steps, however, the method isnot limited thereto, and, for
example, antibody-producing cells other than spleen cells and myeloma can be used.

(&) Purification of antigen

Asthe antigen, HERS prepared by the method as described above or apartial peptide
thereof can be used.

Further, amembrane fraction prepared from recombinant cells expressing HER3 or
the recombinant cells expressing HER3 themselves, and also apartial peptide of the
protein of the invention chemically synthesized by a method known to those skilled in
the art can also be used asthe antigen.

Further, acell line expressing HER3 can be aso used as an antigen.

(b) Preparation of antibody-producing cells

The antigen obtained in the step (a) is mixed with an adjuvant such as Freund's
complete or incomplete adjuvant or aluminum potassium sulfate and the resulting
mixture isused as an immunogen to immunize an experimental animal. In an al-
ternative method, atest animal isimmunized with cells expressing antigen as an
immunogen. Asthe experimental animal, any anima used in aknown hybridoma
production method can be used without any trouble. Specifically, for example, a
mouse, arat, agoat, sheep, cattle, ahorse, or the like can be used. However, from the
viewpoint of ease of availability of myeloma cells to be fused with the extracted
antibody-producing cells, amouse or arat ispreferably used asthe animal to be
immunized.

Further, the strain of amouse or arat to be used isnot particularly limited, and in the
case of amouse, for example, various strains such as A, AKR, BALB/c, BDP, BA, CE,
C3H, 57BL, C57BL, C57L, DBA, FL, HTH, HT1, LP, NZB, NZW, RF, R IlI, S,
SWR, WB, and 129 and the like can be used, and in the case of arat, for example,
Wistar, Low, Lewis, Sprague, Dawley, ACI, BN, Fischer and the like can be used.

These mice and rats are commercialy available from breederg/distributors of ex-
perimental animals, for example, CLEA Japan, Inc. and Charles River Laboratories
Japan, Inc.

Asthe animal to be immunized, in consideration of compatibility of fusing with
myeloma cells described below, in the case of amouse, BALB/c strain, and in the case
of arat, Wistar and Low strains are particularly preferred.

Further, in consideration of antigenic homology between humans and mice, itisalso
preferred to use amouse having decreased biological function to remove auto-
antibodies, that is, amouse with an autoimmune disease.
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The age of such mouse or rat at the time of immunization ispreferably 5to 12 weeks
of age, more preferably 6 to 8 weeks of age.

In order to immunize an anima with HER3 or arecombinant thereof, for example, a
known method described in detail in, for example, Weir, D. M., Handbook of Ex-
perimental Immunology Voal. I.11. 111., Blackwell Scientific Publications, Oxford
(1987); Kabat, E. A. and Mayer, M. M., Experimental Immunochemistry, Charles C
Thomas Publisher Springfield, Illinois (1964) or the like can be used.

Among these immunization methods, apreferred specific method in the invention is,
for example, asfollows.

That is, first, a membrane protein fraction serving asthe antigen or cells caused to
express the antigen is/are intradermally or intraperitoneally administrated to an animal.
However, the combination of both routes of administration ispreferred for increasing
the immunization efficiency, and when intradermal administration isperformed in the
first half and intraperitoneal administration isperformed in the latter half or only at the
last dosing, the immunization efficiency can be particularly increased.

The administration schedule of the antigen varies depending on the type of animal to
be immunized, individua difference or the like. However, in general, an administration
schedule in which the frequency of administration of the antigen is 3 to 6 times and the
dosing interval is2 to 6 weeks ispreferred, and an administration schedule in which
the frequency of administration of the antigen is3to 4 times and the dosing interval is
2 to 4 weeks ismore preferred.

Further, the dose of the antigen varies depending on the type of animal, individua dif-
ferences or the like, however, the dose isgenerally set to 0.05 to 5 mg, preferably
about 0.1 to 0.5 mg.

A booster immunization isperformed 1to 6 weeks, preferably 1to 4 weeks, more
preferably 1to 3 weeks after the administration of the antigen as described above.
When the immunogen isacell, 1'106to 1'107cells are used.

The dose of the antigen at the time of performing the booster immunization varies
depending on the type or size of animal or the like, however, in the case of, for
example, amouse, the dose isgenerally set to 0.05 to 5 mg, preferably 0.1 to 0.5 mg,
more preferably about 0.1 to 0.2 mg. When the immunogen isacell, 1'106to 1107
cells are used.

Spleen cells or lymphocytes including antibody-producing cells are aseptically
removed from the immunized animal 1to 10 days, preferably 2 to 5 days, more
preferably 2 to 3 days after the booster immunization. At this time, the antibody titer is
measured, and if an animal having a sufficiently increased antibody titer isused as a
supply source of the antibody-producing cells, the subsequent procedure can be carried
out more efficiently.
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Examples of the method of measuring the antibody titer to be used here include an RIA
method and an ELISA method, but the method is not limited thereto. For example, if
an ELISA method is employed, the measurement of the antibody titer in the invention
can be carried out according to the procedures as described below.

First, apurified or partially purified antigen is adsorbed to the surface of a solid phase
such as a96-well plate for ELISA, and the surface of the solid phase having no antigen
adsorbed thereto is covered with aprotein unrelated to the antigen such as bovine
serum albumin (hereinafter referred to as "BSA"). After washing the surface, the
surface isbrought into contact with a serially-diluted sample (for example, mouse
serum) as aprimary antibody to allow the antibody in the sample to bind to the
antigen.

Further, as a secondary antibody, an antibody labeled with an enzyme against a mouse
antibody is added and is allowed to bind to the mouse antibody. After washing, a
substrate for the enzyme is added and a change in absorbance which occurs due to
color development induced by degradation of the substrate or the like is measured and
the antibody titer is calculated based on the measurement.

The separation of the antibody-producing cells from the spleen cells or lymphocytes of
the immunized animal can be carried out according to aknown method (for example,
Kohler et al., Nature (1975), 256, p. 495; Kohler et a., Eur. J. Immunol. (1977), 6, p.
511; Milstein et al., Nature (1977), 266, p. 550; Walsh, Nature (1977), 266, p. 495).
For example, in the case of spleen cells, agenera method in which the antibody-
producing cells are separated by homogenizing the spleen to yield the cells through
filtration with a stainless steel mesh and suspending the cells in Eagle's Minimum
Essential Medium (MEM) can be employed.

(c) Preparation of myeloma cells (hereinafter referred to as "myeloma’)

The myeloma cells to be used for cell fusion are not particularly limited and suitable
cells can be selected from known cell lines. However, in consideration of convenience
when ahybridoma is selected from fused cells, it ispreferred to use an HGPRT
(hypoxanthine-guanine phosphoribosy! transferase) deficient strain whose selection
procedure has been established.

More specifically, examples of the HGPRT-deficient strain include X63-Ag8(X63),
NS1-ANS/1(NS1), P3X63-Ag8.UI(P3UIl), X63-Ag8.653(X63.653),
SP2/0-Agl4(SP2/0), MPC11-45.6TG1.7(45.6TG), FO, S149/5XX0, and BU.l derived
from mice; 210.RSY3.Ag.1.2.3(Y3) derived from rats; and U266AR(SKO-007),
GM1500xGTG-A12(GM1500), UC729-6, LICR-LOW-HMy2(HMy?2) and
8226AR/NIP4-1(NP41) derived from humans. These HGPRT-deficient strains are
available from, for example, ATCC or the like.

These cell strains are subcultured in an appropriate medium such as an 8-azaguanine
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medium [a medium obtained by adding 8-azaguanine to an RPMI 1640 medium sup-
plemented with glutamine, 2-mercaptoethanol, gentamicin, and fetal calf serum
(hereinafter referred to as "FBS')], Iscove's Modified Dulbecco's Medium; IMDM), or
Dulbecco's Modified Eagle Medium (hereinafter referred to as "DMEM"). In this case,
3 to 4 days before performing cell fusion, the cells are subcultured in anorma medium
[for example, an ASF104 medium (manufactured by Ajinomoto Co., Ltd.) containing
10% FCS] to ensure not less than 2 x 107 cells on the day of cell fusion.

(d) Cell fusion

Fusion between the antibody-producing cells and the myeloma cells can be appro-
priately performed according to aknown method (Weir, D. M. Handbook of Ex-
perimental Immunology Vol. I.11. 111., Blackwell Scientific Publications, Oxford
(1987); Kabat, E. A.and Mayer, M. M., Experimental Immunochemistry, Charles C
Thomas Publisher, Springfield, Illinois (1964), etc.), under conditions such that the
survival rate of cells isnot excessively reduced.

As such amethod, for example, achemical method in which the antibody-producing
cells and the myeloma cells are mixed in a solution containing apolymer such as
polyethylene glycol at ahigh concentration, aphysical method using electric
stimulation, or the like can be used. Among these methods, a specific example of the
chemical method is as described below.

That is, in the case where polyethylene glycol isused in the solution containing a
polymer at ahigh concentration, the antibody-producing cells and the myeloma cells
are mixed in a solution of polyethylene glycol having amolecular weight of 1500 to
6000, more preferably 2000 to 4000 at atemperature of from 30 to 40C, preferably
from 35to 38C for 1to 10 minutes, preferably 5 to 8 minutes.

(e) Selection of agroup of hybridomas

The method of selecting hybridomas obtained by the above-described cell fusion is
not particularly limited. Usualy, an HAT (hypoxanthine, aminopterin, thymidine)
selection method (Kohler et a., Nature (1975), 256, p. 495; Milstein et a., Nature
(1977), 266, p. 550) is used.

This method is effective when hybridomas are obtained using the myeloma cells of
an HGPRT-deficient strain which cannot survive in the presence of aminopterin. That
is, by culturing unfused cells and hybridomas in an HAT medium, only hybridomas
resistant to aminopterin are selectively alowed to survive and proliferate.

(f) Division into single cell clone (cloning)

Asacloning method for hybridomas, aknown method such as a methylcellulose
method, a soft agarose method, or alimiting dilution method can be used (see, for
example, Barbara, B. M. and Stanley, M. S.: Selected Methods in Cellular Im-
munology, W. H. Freeman and Company, San Francisco (1980)). Among these
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methods, particularly, athree-dimensional culture method such as a methylcellulose
method is preferred. For example, the group of hybridomas produced by cell fusion are
suspended in a methylcellulose medium such as ClonaCell-HY Selection Medium D
(manufactured by StemCell Technologies, inc., #03804) and cultured. Then, the
formed hybridoma colonies are collected, whereby monoclonal hybridomas can be
obtained. The collected respective hybridoma colonies are cultured, and a hybridoma
which has been confirmed to have a stable antibody titer in an obtained hybridoma
culture supernatant i s selected as an anti-HER3 monoclonal antibody-producing
hybridoma strain.

[0059]  (g) Preparation of monoclonal antibody by culturing hybridoma

By culturing the thus selected hybridoma, a monoclonal antibody can be efficiently
obtained. However, prior to culturing, it ispreferred to perform screening of a
hybridoma which produces atarget monoclonal antibody.

In such screening, aknown method can be employed.

The measurement of the antibody titer in the invention can be carried out by, for
example, an ELISA method explained in item (b) described above.

The hybridoma obtained by the method described above can be stored in afrozen
state in liquid nitrogen or in afreezer at -80C or below.

After completion of cloning, the medium is changed from an HT medium to a normal
medium, and the hybridoma i s cultured.

Large-scale culture isperformed by rotation culture using alarge culture bottle or by
spinner culture. From the supernatant obtained by the large-scale culture, a monoclonal
antibody which specifically binds to the protein of the invention can be obtained by pu-
rification using amethod known to those skilled in the art such as gel filtration.

Further, the hybridoma isinjected into the abdominal cavity of amouse of the same
strain as the hybridoma (for example, the above-described BALB/c) or a Nu/Nu mouse
to proliferate the hybridoma, whereby the ascites containing alarge amount of the
monaoclona antibody of the invention can be obtained.

In the case where the hybridoma is administrated in the abdominal cavity, if a
minera oil such as 2,6,10,14-tetramethyl pentadecane (pristane) is administrated 3to 7
days prior thereto, alarger amount of the ascites can be obtained.

For example, an immunosuppressant is previously injected into the abdominal cavity
of amouse of the same strain as the hybridoma to inactivate T cells. 20 days thereafter,
106to 107 hybridoma clone cells are suspended in a serum-free medium (0.5 mL), and
the suspension is administrated in the abdominal cavity of the mouse. In general, when
the abdomen is expanded and filled with the ascites, the ascites is collected from the
mouse. By this method, the monoclonal antibody can be obtained at a concentration
which is about 100 times or much higher than that in the culture solution.
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The monoclona antibody obtained by the above-described method can be purified by a
method described in, for example, Weir, D. M.: Handbook of Experimental 1m-
munology Vol. I, I1, I11, Blackwell Scientific Publications, Oxford (1978).

The thus obtained monoclonal antibody has high antigen specificity for HERS.

(h) Assay of monoclona antibody

The isotype and subclass of the thus obtained monoclona antibody can be de-
termined asfollows.

First, examples of the identification method include an Ouchterlony method, an
ELISA method, and an RIA method.

An Ouchterlony method is simple, but when the concentration of the monoclonal
antibody islow, acondensation operation isrequired.

On the other hand, when an ELISA method or an RIA method is used, by directly
reacting the culture supernatant with an antigen-adsorbed solid phase and using an-
tibodies corresponding to various types of immunoglobulin isotypes and subclasses as
secondary antibodies, the isotype and subclass of the monoclonal antibody can be
identified.

In addition, as a simpler method, a commercialy available identification kit (for
example, Mouse Typer Kit manufactured by Bio-Rad Laboratories, Inc.) or the like
can also be used.

Further, the quantitative determination of aprotein can be performed by the Folin
Lowry method and a method of calculation based on the absorbance at 280 nm [1.4
(OD 280) = Immunoglobulin 1 mg/mL].

Further, even when the monoclonal antibody is separately and independently
obtained by performing again the steps of (a) to (h) in (2), it ispossible to yield an
antibody having a cytotoxic activity equivalent to that of the anti-HERS3 antibody. As
one example of such an antibody, an antibody which binds to the same epitope as the
anti-HERS antibody can be exemplified. If anewly produced monoclonal antibody
binds to apartial peptide or apartial tertiary structure to which the anti-HER3 antibody
binds, it can be determined that the monoclonal antibody binds to the same epitope as
the anti-HER3 antibody. Further, by confirming the competition by the monoclonal
antibody for binding of the anti-HER3 antibody to HER3 (binding between the anti-
HERS antibody and HER3 isinterfered by the monoclonal antibody), it can be de-
termined that the monoclonal antibody binds to the same epitope as the anti-HER3
antibody even though a specific sequence or structure of the epitope has not been
identified. Once the epitope is confirmed to be the same, it is strongly expected that the
monoclonal antibody has the same antigen binding capacity or biological activity as
the anti-HER3 antibody.

(3) Other antibodies
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The antibody of the invention includes not only the above-described monoclonal
antibody against HER3 but aso arecombinant antibody obtained by artificial modi-
fication for the purpose of decreasing heterologous antigenicity to humans such asa
chimeric antibody, ahumanized antibody and ahuman antibody. These antibodies can
be produced using aknown method.

Asthe chimeric antibody, an antibody in which antibody variable and constant regions
are derived from different species, for example, achimeric antibody in which amouse-
or rat-derived antibody variable region isconnected to ahuman-derived constant
region can be exemplified (see Proc. Natl. Acad. Sci. USA, 81, 6851-6855, (1984)).
Asthe humanized antibody, an antibody obtained by integrating only a comple-
mentarity determining region (CDR) into ahuman-derived antibody (see Nature (1986)
321, pp. 522-525), and an antibody obtained by grafting apart of the amino acid
residues of the framework aswell asthe CDR sequence to ahuman antibody by a
CDR-grafting method (WO 90/07861) can be exemplified.

The term "severa" as used herein refers to 1to 10, 1t0 9, 1to 8, 1to 7, 1t0o 6, 1to 5, 1
to4, 1to 3,0r lor 2.

In accordance with the present invention, it isto be understood, that the amino acid
sequence of the binding protein of the invention isnot limited to the twenty con-
ventional amino acids (See Immunology - A Synthesis (2" Edition, E. S. Golub and D.
R. Gren, Eds., Sinauer Associates, Sunderland, Mass. (1991)), which isincorporated
herein by reference). For example, the amino acids may include stereocisomers (e.g. D-
amino acids) of the twenty conventional amino acids, unnatural amino acids such as
alpha-, alpha-disubstituted amino acids, N-alkyl amino acids, lactic acid, and other un-
conventional amino acids. Examples of unconventional amino acids, which may also
be suitable components for the binding protein of the invention, include:
4-hydroxyproline, gamma-carboxyglutamate, epsilon-N,N,N-trimethyllysine,  epsilon-
N-acetyllysine, O-phosphoserine, N-acetylserine, N-formylmethionine,
3-methylhistidine, 5-hydroxylysine, sigma-N-methylarginine, and other similar amino
acids and imino acids, e.g. 4-hydroxyproline.

Asthe amino acid substitution in this specification, aconservative amino acid sub-
stitution ispreferred. The conservative amino acid substitution refers to a substitution
occurring within agroup of amino acids related to amino acid side chains. Preferred
amino acid groups are asfollows: an acidic group (aspartic acid and glutamic acid); a
basic group (lysine, arginine, and histidine); anon-polar group (alanine, valine,
leucine, isoleucine, proline, phenylalanine, methionine, and tryptophan); and an
uncharged polar family (glycine, asparagine, glutamine, cysteine, serine, threonine,
and tyrosine). More preferred amino acid groups are asfollows: an aliphatic hydroxy
group (serine and threonine); an amide-containing group (asparagine and glutamine);
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an aliphatic group (alanine, valine, leucine, and isoleucine); and an aromatic group
(phenylalanine, tryptophan, and tyrosine). Such an amino acid substitution is
preferably performed within arange which does not impair the properties of a
substance having the origina amino acid sequence. When the heavy and light chains of
the antibody of the present invention have glutamate asthe N-terminal amino acid, it
may be cyclized (in the form of pyroglutamate). In the present invention, such pyrog-
lutamate isnot differentiated from normal glutamine on amino acid sequences. In the
heavy and light chains of the antibody of the present invention, cysteine may bein the
form of cysteinyl. In the present invention, such acysteinyl form isnot differentiated
from normal cysteine on amino acid sequences.

Further, the antibody of the invention includes ahuman antibody which binds to the
HER3. An anti HER3 human antibody refers to ahuman antibody having only agene
sequence of an antibody derived from ahuman chromosome. The anti HER3 human
antibody can be obtained by a method using ahuman antibody-producing mouse
having ahuman chromosome fragment comprising heavy and light chain genes of a
human antibody (see Tomizuka, K. et a., Nature Genetics (1997) 16, pp. 133-143;
Kuroiwa, Y. et a., Nucl. Acids Res. (1998) 26, pp. 3447-3448; Yoshida, H. et al.,
Animal Cell Technology: Basic and Applied Aspects vol. 10, pp. 69-73 (Kitagawa, Y .,
Matuda, T. and lijima, S. eds.), Kluwer Academic Publishers, 1999; Tomizuka, K. et
al., Proc. Natl. Acad. Sci. USA (2000) 97, pp. 722-727, etc.).

Such ahuman antibody-producing mouse can be created specifically asfollows. A
genetically modified animal in which endogenous immunoglobulin heavy and light
chain gene loci have been disrupted, and instead, human immunoglobulin heavy and
light chain gene loci have been introduced via ayeast artificia chromosome (YAC)
vector or the like is created by producing aknockout animal and atransgenic animal
and mating these animals.

Further, according to arecombinant DNA technique, by using cDNAs encoding each
of such aheavy chain and alight chain of ahuman antibody, and preferably a vector
comprising such cDNASs, eukaryotic cells are transformed, and atransformant cell
which produces arecombinant human monoclonal antibody iscultured, whereby the
antibody can also be obtained from the culture supernatant.

Here, asthe host, for example, eukaryotic cells, preferably mammalian cells such as
CHO cdlls, lymphocytes, or myeloma cells can be used.

With regard to preparation of ahuman antibody, detailed descriptions are given in In-
ternational Publication No. WO 2007/077028. The contents of International Pub-
lication No. WO 2007/077028 are incorporated herein by reference.

Further, amethod of obtaining aphage display-derived human antibody selected
from ahuman antibody library (see Wormstone, 1. M. et d., Investigative Oph-
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thamology & Visua Science. (2002) 43 (7), pp. 2301-2308; Carmen, S. et al.,
Briefings in Functiona Genomics and Proteomics (2002), 1(2), pp. 189-203;
Siriwardena, D. et al., Ophthalmology (2002) 109 (3), pp. 427-431, etc.) is also known.
For example, aphage display method in which avariable region of ahuman antibody
isexpressed on the surface of aphage as a single-chain antibody (scFv), and aphage
which binds to an antigen is selected (Nature Biotechnology (2005), 23, (9), pp.
1105-1116) can be used.

By analyzing the gene of the phage selected based on the binding to an antigen, a DNA
sequence encoding the variable region of ahuman antibody which binds to an antigen
can be determined.

If the DNA sequence of scFv which binds to an antigen is determined, ahuman
antibody can be obtained by preparing an expression vector comprising the sequence
and introducing the vector into an appropriate host to express it (WO 92/01047, WO
92/20791, WO 93/06213, WO 93/11236, WO 93/19172, WO 95/01438, WO
95/15388; Annu. Rev. Immunol. (1994) 12, pp. 433-455; Nature Biotechnology (2005)
23 (9), pp. 1105-1116).

One aspect of the present invention relates to an isolated protein that binds to HERS.
In one embodiment of the present invention, an isolated HER3-binding protein of the
invention comprises aheavy chain variable region amino acid sequence comprising:
(8) CDRH1 comprised in the amino acid sequence represented by SEQ ID NO: 2, 6,
10, 14, 18, 22, 26, 30, 34, 36, 40, 42, 46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92,
96, 100, 104, 108, 112, 116, 120, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158,
162, 166, 170, 174, 178, 182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222, 226 or
230, (b) CDRH2 comprised in the amino acid sequence represented by SEQ ID NO: 2,
6, 10, 14, 18, 22, 26, 30, 34, 36, 40, 42, 46, 50, 54, 60, 62, 66, 70, 74, 78, 80, 84, 88,
92, 96, 100, 104, 108, 112, 116, 120, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158,
162, 166, 170, 174, 178, 182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222, 226 or
230, and (c) CDRH3 comprised in the amino acid sequence represented by SEQ 1D
NO: 2, 6, 10, 14, 18, 22, 26, 30, 34, 36, 40, 42, 46, 50, 54, 60, 62, 66, 70, 74, 78, 80,
84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 122, 126, 130, 134, 138, 142, 146, 150,
154, 158, 162, 166, 170, 174, 178, 182, 186, 190, 194, 198, 202, 206, 210, 214, 218,
222, 226 or 230, and alight chain variable region amino acid sequence comprising: (d)
CDRLI comprisedin the amino acid sequence represented by SEQ ID NO: 4, 8, 12, 16,
20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82, 86, 90, 94, 98, 102, 106, 110,
114, 118, 124, 128, 132, 136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180,
184, 188, 192, 196, 200, 204, 208, 212, 216, 220, 224, 228 or 232, (e) CDRL2
comprised in the amino acid sequence represented by SEQ ID NO: 4, 8, 12, 16, 20, 24,
28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82, 86, 90, 94, 98, 102, 106, 110, 114,
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118, 124, 128, 132, 136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184,
188, 192, 196, 200, 204, 208, 212, 216, 220, 224, 228 or 232, and (f) CDRL3 com-
prisedin the amino acid sequence represented by SEQ ID NO: 4, 8, 12, 16, 20, 24, 28,
32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118,
124, 128, 132, 136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180, 184, 188,
192, 196, 200, 204, 208, 212, 216, 220, 224, 228 or 232.

The isolated HER3-binding protein of the present invention preferably comprises a
heavy chain amino acid sequence comprising (@) CDRH1 comprising the amino acid
sequence represented by one selected from the group consisting of SEQ ID NOs:. 236,
251, 252, and 256; (b) CDRH2 comprising the amino acid sequence represented by
one selected from the group consisting of SEQ ID NOs: 258, 278, 280, and 282; and
(c) CDRH3 comprising the amino acid sequence represented by one selected from the
group consisting of SEQ ID NOs: 283, 285, 309, 313, and 315, and alight chain amino
acid sequence comprising (d) CDRL1 cmprisingthe amino acid sequence represented
by one selected from the group consisting of SEQ ID NOs: 320, 334, 337, and 340; (e)
CDRL2 comprising the amino acid sequence represented by one selected from the
group consisting of SEQ ID NOs: 343, 356, 351, and 344; and (f) CDRL3 comprising
the amino acid sequence represented by one selected from the group consisting of SEQ
ID NOs: 360, 381, 385, and 387.

In another embodiment of the present invention, an isolated binding protein of the
invention comprises aheavy chain variable region amino acid sequence selected from
the group consisting of SEQ ID Nos: 2, 6, 10, 14, 18, 22, 26, 30, 34, 36, 40, 42, 46, 50,
54, 60, 62, 66, 70, 74, 78, 80, 84, 88, 92, 96, 100, 104, 108, 112, 116, 120, 122, 126,
130, 134, 138, 142, 146, 150, 154, 158, 162, 166, 170, 174, 178, 182, 186, 190, 194,
198, 202, 206, 210, 214, 218, 222, 226 and 230, and/or alight chain variable region
amino acid sequence selected from the group consisting of SEQ ID NOs: 4, 8, 12, 16,
20, 24, 28, 32, 38, 44, 48, 52, 56, 58, 64, 68, 72, 76, 82, 86, 90, 94, 98, 102, 106, 110,
114, 118, 124, 128, 132, 136, 140, 144, 148, 152, 156, 160, 164, 168, 172, 176, 180,
184, 188, 192, 196, 200, 204, 208, 212, 216, 220, 224, 228 and 232.

In yet another embodiment of the present invention, an isolated binding protein of the
invention comprises aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 2 and 4, 6 and
8, 10 and 12, 14 and 16, 18 and 20, 22 and 24, 26 and 28, 30 and 32, 36 and 38, 42 and
44, 46 and 48, 50 and 52, 54 and 56, 60 and 58, 62 and 64, 66 and 68, 70 and 72, 74
and 76, 78 and 82, 80 and 82, 84 and 86, 88 and 90, 92 and 94, 96 and 98, 100 and
102, 104 and 106, 108 and 110, 112 and 114, 116 and 118, 122 and 124, 126 and 128,
130 and 132, 134 and 136, 138 and 140, 142 and 144, 146 and 148, 150 and 152, 154
and 156, 158 and 160, 162 and 164, 166 and 168, 170 and 172, 174 and 176, 178 and
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180, 182 and 184, 186 and 188, 190 and 192, 194 and 196, 198 and 200, 202 and 204,
206 and 208, 210 and 212, 214 and 216, 218 and 220, 222 and 224, 226 and 228 or
230 and 232, or, aheavy chain variable region amino acid sequence represented by
SEQ ID NO: 34, 40, 60, 62 or 120 and alight chain variable region amino acid
sequence represented by SEQ ID NO: 58 or 64, respectively.

The isolated HER3-binding protein of the present invention more preferably comprises
aheavy chain variable region amino acid sequence represented by SEQ ID NO: 42, 54,
70, 92, or 96 and alight chain variable region amino acid sequence represented by
SEQ ID NO: 44, 56, 72, 94, or 98.

An antibody comprising aheavy chain variable region amino acid sequence and a
light chain variable region amino acid sequence represented by SEQ ID NOs: 2 and 4
isreferred to as "UI-39", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs: 6 and 8isreferred to as "UI-40", an antibody comprising aheavy chain
variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 10 and 12 isreferred to as "UI-38", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 14 and 16 is
referred to as "Ul-41", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs: 18 and 20 isreferred to as "UI-42", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 22 and 24 isreferred to as "UI-43", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 26 and 28is
referred to as "Ul-44", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 30 and 32 isreferred to as "UI-45", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 36 and 38 isreferred to as "UI-47", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 42 and 44 is
referred to as "UI-49", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs: 46 and 48 isreferred to as "UI-50", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 50 and 52 isreferred to as "UI-51", an
antibody comprising aheavy chain variable region amino acid sequence and alight
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chain variable region amino acid sequence represented by SEQ ID NOs: 54 and 56 is
referred to as "UI-53", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 60 and 58 isreferred to as "UI-55", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 62 and 64 isreferred to as "UI-57", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 66 and 68is
referred to as "UI-58", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs: 70 and 72 isreferred to as "UI-59", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 74 and 76 isreferred to as "UI-52", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 78 and 82is
referred to as "UI-61", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 80 and 82 isreferred to as "UI-61. 1", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 84 and 86 isreferred to as "UI-62", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 88 and Qs
referred to as "UI-2", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 92 and 94 isreferred to as "UI-7", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 96 and 98 isreferred to as "UI-9", an antibody
comprising aheavy chain variable region amino acid sequence and alight chain
variable region amino acid sequence represented by SEQ ID NOs. 100 and 102 is
referred to as "UI-10", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs. 104 and 106 isreferred to as "UI-12", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 108 and 110 isreferred to as "UI-13", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 112 and 114
isreferred to as "UI-14", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
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SEQ ID NOs:. 116 and 118 isreferred to as "UI-15", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 122 and 124 isreferred to as "UlI-20", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 126 and 128
isreferred to as "UI-21", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 130 and 132 isreferred to as "UI-22", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 134 and 136 isreferred to as "Ul-23", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 138 and 140
isreferred to as "UI-24", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 142 and 144 isreferred to as "UI-25", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 146 and 148 isreferred to as "Ul-26", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 150 and 152
isreferred to as "UI-27", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 154 and 156 isreferred to as "UI-28", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 158 and 160 isreferred to as "UI-31", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 162 and 164
isreferred to as "UI-32", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 166 and 168 isreferred to as "UI-35", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 170 and 172 isreferred to as "UI-36", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 174 and 176
isreferred to as "UI-37", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 178 and 180 isreferred to as "UI-34", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 182 and 184 isreferred to as "Ul-1", an
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antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 186 and 188
isreferred to as "UI-3", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 190 and 192 isreferred to as "Ul-4", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 194 and 196 isreferred to as "UI-5", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 198 and 200
isreferred to as "UI-6", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 202 and 204 isreferred to as "UI-8", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ

ID NOs:. 206 and 208 isreferred to as "UI-11", an antibody comprising aheavy chain
variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 210 and 212 isreferred to as "Ul-16", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 214 and 216
isreferred to as "UI-17", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 218 and 220 isreferred to as "UI-18", an antibody comprising a heavy
chain variable region amino acid sequence and alight chain variable region amino acid
sequence represented by SEQ ID NOs: 222 and 224 isreferred to as "UI-33", an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 226 and 228
isreferred to as "UI-29", an antibody comprising aheavy chain variable region amino
acid sequence and alight chain variable region amino acid sequence represented by
SEQ ID NOs:. 230 and 232 isreferred to as "UI-30", an antibody comprising a heavy
chain variable region amino acid sequence represented by SEQ ID NO: 34 isreferred
to as "UI-46", an antibody comprising aheavy chain variable region amino acid
sequence represented by SEQ ID NO: 40 isreferred to as "UI-48", an antibody
comprising aheavy chain variable region amino acid sequence and alight chain
variable region amino acid sequence represented by SEQ ID NOs: 60 and 58 is
referred to as "UI-55.1", an antibody comprising aheavy chain variable region amino
acid sequence represented by SEQ ID NO: 120 isreferred to as "UI-19", and an
antibody comprising aheavy chain variable region amino acid sequence and alight
chain variable region amino acid sequence represented by SEQ ID NOs: 62 and 64 is
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referred to as "UI-57.1". These antibodies are described in detail in Examples.
The isolated HER3-binding protein of the present invention even more preferably
comprises aheavy chain variable region amino acid sequence and alight chain
variable region amino acid sequence represented by SEQ ID NOs:. 42 and 44, re-
spectively, aheavy chain variable region amino acid sequence and alight chain
variable region amino acid sequence represented by SEQ ID NOs. 54 and 56, re-
spectively, aheavy chain variable region amino acid sequence and alight chain
variable region amino acid sequence represented by SEQ ID NOs. 70 and 72, re-
spectively, aheavy chain variable region amino acid sequence and alight chain
variable region amino acid sequence represented by SEQ ID NOs. 92 and 94, re-
spectively, or aheavy chain variable region amino acid sequence and alight chain
variable region amino acid sequence represented by SEQ ID NOs. 96 and 98, re-
spectively, and still even more preferably, the HER3-binding proteins is UI-49, UI-53,
UI-59, UI-7, or UI-9, which are an anti-HER3 antibody.

[0072]
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[Chem.14]
Sequence Listing

Anti body U -39

1 Heavy Chain DMa:
GAGGTGCAGCT GGT GGAGT CT GGAGGAGGCT TGATCCAGCCT GGEGEGGT CCCTGAGACTC
TCCTGTGCAGC CTCTGGGTTCACCGTCAGIaGCAACTA CATGAGCTGGGT CCGCC AGGCT
CCAGGGA AGGGGCTGGATTGGGT CTCAGITATTT ATAGCGGT GGTAG CACATACTACGCA
GACTCCGT GAAGGGCCGATTCACCAT CTCCAGAGACAAT TCCAAGAACACGCTGTATCTT
CAAATGAACAGCCT GAGAGCCGAGGACACGGCOGT GTAT TACT GTGCGAGAGGGCAGT GG
CTGGACGT CTGGGGECCAAGGGACCACGG TCACCGTCTCCTCA

2 Heavy Chain Protein:
EVQLVESGGGLI QPGGSLRLSCAASGFTVSSI f YMBVWRQAPGKGLDWSVI YSGGSTYYA
DSVKGRFTI| SRDNSKNTLYLOMISLRAEDTAVY YCARGWLDVWEQGTTVTV SS

3 Light Chain DNA
GATATTGTGATGACTCAGT CTCCACT CTCCCTGCCCGT CACCCCTGGAGAGCCGECCTCC
ATCTCCTGCAGGT CAAGT CAGAGCCTCCTGCATAGTAATGGATACAACTATTTGGATTGG
TACCTGCAGAGGCCAGGGCAGT CTCCACAACTCCTGT TCTATTTGGGT TTTCATCGGGCC
TCCGGGGT CCCTGACAGGT TCAGT GGCAGT GGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGT GG AGGCTGA GGATGTTGGGGTTTATTACTGCAGGCAAG CT CTACAAACTCCG
CTCACTTTCGGCGGAGGGACCAAGGT GGAGATCAAA

4 Light Chain Protein:
DI VMIQSPL SLPVTPGEPASI SCRSSQSLLHSNGYNYL DWYL QRPGQSPQLLFYLGFHRA
SGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCRQAL QTPLTFGGGTKVEI K

Anti body UL-40

5 Heavy Chain DNA
CAGGT GCAGCT GCAGGAGT CGGECCCAGGACT GGTGAAGCCTTCACAGACCCTGTCCCTC
ACCTGTACTGICTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAG CTGGAT CCCGC
CAGCACCCAGGGAAGGEGCCTGGAGT GGATTGGGTACATCTATTCCAGT GGGAGCACCTAC
TACAACCCGT CCCTCAAGAGT CGAGT TACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCT GAGCT CTGT GACT GCCGCGGACACGECCGT GTATTACTGT GCGAGAGAT
AGGGAACTGGAACTTTACTACTACTACTACGGT AT GGACGT CTGGGGECCAAGGEGACCACG
GTCACCGTCTCCTC

6 Heavy Chain Protein:
QVQLQESGPGLVKPSQTL SLTCTVSGEIXSSGGYYWBW RQRPGKGLEW GYI YSSGSTY
YNPSLKSRVTI SVDTSKNOFSLKLSSVTAADTAVYYCARDRELBL YYYYYGVDVWGQGT
VTVS .

7 Light Chain DNA:
GATATTGTGATGACTCAGT CTCCACT CTCCCTGCCCGT CACCCCTGGAGAGCCGECCTCC
ATCTCCTGC AGGTCTAGTCAGAGCCTCCTGIATAGTAATGGATACRACTATTTGGATTGG
TACCTGCAGAAGCCAGGGCAGT CTCCACAGCTCCTGATCTATTTGGGT TCTAATCGGECC
TCCGGGGT CCCTGACAGGT TCAGT GGCAGT GGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGT GGAGGCT GAGGATGT TGGGATTTAT TACTGCAT GCAAGCTCTACAAACT CCG
CTCACTTTCGGCGCGAGGGACCAAGGT GGAGATCAAA

8 Light Chain Protein:
DI VMIQSPLSLPVTPGEPASI SCRSSQSLLYSNGYNYLDWYLQKPGQSPQLLI YLGSNRA
SGVPDRFSGSGSGTDFTLKI SRVEAEDVA YYCMQAL QTPLTFGGGTKVEI K

Antibody Q -38

9 Heavy Chain DNA
CAGATCACCTTGAAGGAGT CTGGT CCTACGCTGGT GAAACCCACACAGACCCTCACGCTG
ACCTGCACCT TCTCTGGGT TCTCACTCAGCACTAGT GGAGT GGGTGT GGGCTGGATCCGT
CAGCCCCCAGGAAAGGCCCTGGACTGECT TGCACTCATTTATTGGAAT GATGATAAGCGC
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10

11

13

14

15

ie

17

18

TACAGCCCATCTCTGAAGAGCAGGCTCACCATCACCAAGGACACCTCCAAAAACCAGG-TG
GTCCTTACAATGACCAACATGGATCTTGTGGACACAGCCACATATTACTGTGTACACAGA
GACGAAGTTCGAGGGTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

Heavy Chain Protein _
QITLKESGPTLVKPTQTLTLTCTFSGPSLSTSGV GV GWIRQPPGKALDWLALIYWNDDKR
YSPSLKSRLTITKDTSKNQWLTMTNMDLVDTATYYCVHRDEVRGFDYWGQGTLVTVSS
Light Chain DNA:
GATGTTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCTTGGACAGCCGGCCTCC
ATCTCCTGCAGGT CTAGTCAAAGCCTCGTATAGGTGATGGATACACCTACTTGCGATTGG
TTTCAGCAGAGGCCAGGCCAATCTCCAAGGCGCCTTATTTATAAGGTTTCTAACTGGGAC
TCTGGGGTCCCAGACAGATTCAGCGGCAGTGGGTCAGGCACTGATTTCACACTGAAAATC
AGCAGGGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCATGCAAGGTGCACACTGGCCG
ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA

Light Chain Protein

DWMTQSPLSLPVTLGQPASISCR.%SQSLVY SDGY TY LHWFQQRPGQSPRRLIY KV SNVJD
SGVPDRPSGSGSGTDFTLKISRVEAEDVGVYYCMQGAHWPITFGQGTRLEIK

Antibody UL-41
Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGGTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGT CGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTTCTGTGCGAGAGAT
CGGGAACTTGAGGGTTACTCCAACTACTACGGTGTGGACGTCTGGGGCCAAGGGACCACG
GTCACCGTCTCCTC

Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGY Y WSWIRQHPGK GLEWIGY 1YY SGSTY
YNPSLKSRVTISVDTSKMQFSLKLSSVTAADTAVYFCARDRELEGYSNYYGVDVWGQGTT
VTVS

Light Chan DwA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGCCATTAGCAACTATTTAAATTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCAACAGAATAATAGTCTCCCGATCACCTTCGGCCAA
GGGACACGACTGGAGATTAAA

Light Chain Protein

DIQMTCSP SSLSASVCDRVTI TCRAS QAT SNYLINWYQQK PGKAPKLLIYAASSLQSGVP S
RFSGSGSGTDFTLTI SSLQPEDFATYY CQONNSLPITFGQGTRLEIR

Antibody  UL-42

Heavy Chain DMA:
GAGGTGCAGCTGGTGCAGTCTGGAGCAGAGGTGAAAAAGCCCGGGGAGTCTCTGAAGATC

TCCTGTAAGGGTTCTGGATACAGCTTTACCAGCTACTGGATCGGCTGGGTGCGCCAGATG
CCCGGGAAAGGCCTGGAGTGGATGGGGATCATCTATCCTGGTGACTCTGATACCAGATAC
AGCCCGTCCTTCCAAGGCCAGGTCACCATCTCAGCCGACAAGTCCATCAGCACCGCCTAC
CTGCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCATGTATTACTGTGCGAGACATGAA
AACTACGGTGACTACAACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

Heavy Chain Protein

EVOQLVQSGAEVKKPGESLKI SCKGSGYSFTSY I GNWVRQMP GKCLEWMGIIYPGDSDIRY
SPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYCARHENYGDYNYWGQGTLVTVSS
Light Chain DNA:
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6 ACATCCAGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGICGGr t GnCPi GYGTCACC
ATCACTTGCCGGGCAAGT CAGAGCATTCGCAGCTATTTAAATTGGT ATCAGCAGAAACCA
GGGAAAGCCCCTAAG CTCCTGATCT ATGCTGCTTCCAGTTTG CAAAGTGGEGGTCCCATCA
AGGTTCAGT GGCAGT GGATCTGGGACAGATTTCACT CTCACCAT CAGCAGT CTGCAACCT
GAAGATTTTGCACTTTACTGCTGT CAACAGAGTAACGGT TCCCCGCTCACTTTCGGCGGA
GGGACCAAGGTGGAGAT CAAA

20 Light Chain Protein:
DI Q4TQSP SSL SASVGDRVTI T CRA SQSIR SYLHWYQQK PGKAPKLLI YAASSLQSGVP S
RFSGSGSGIDFTLTI SSLQPEDFAL YCCGQSNGSPLTFGGGTKVEI K

Anti body UL-43

21 Heavy Chain DNA
CAGGT GCAGCTGCAGGAGT CGEECCCAGGACT GGTGAAGCCT TCACAGACCCTGTCCCTC
ACCTGCACTGT CTCTGGT GGCTCCATCAGCAGT GGTGGT TACTACT GGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCT GGAGT GGATTGGGTACATCTATTACAGT GGGAGCACCTAC
TACAACCCGT CCCTCAGGAGT CGAGT TACCATATCAGT AGACACGT CTAAGAACCAGTTC
TCCCTGAAGCTGAGCT CTGT GACT GCCGCGGACACGGCCGT GTATTACT GTGCGAGAGAT
AGAGAGAGAGAGT GGGATGATTACGGT GACCCCCAAGGT AT GGACGT CTGGEGEGECCAAGGG
ACCACGGTCACCGTCTCCTC

22 Heavy Chain Protein:
QVQLBSGPALVKPSQTILSLTCTVSGGSI SSGGYYWBW RQHPGKGLEW Gyi YYSGSTY
yNPSLRSRVTI SVDTSKMJFSLKLSSVTAADTAVYYCARDREREVWDDYGDPQGE TOVWEQG
TTVTVS

23 Light Chain DNA
GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CACC
ATCACTTGCCGGGCAAGT CAGAGCATTAGCAGCTATTTACATTGGT ATCAGCAGAAACCA
GGGAAAGCCCCTAAGCT CCTGATCCATGCTGCATCCAGT TTACAAAGT GGGGT CCCATCA
AGGTTCAGT GGCAGT GGATCTGGGACAGATTTCACT CTCACCATCAGTAGT CTGCAACCT
GAAGATTTTGCAACTTACTACTGT CAACAGAGT TACAGTAACCCGCTCACT TTCGGCGGA
GGGACCAAGGTGGAGATCCAA

24 Light Chain Protein:
DI QUTQSPSSLSASVGDRVTI TCRASQSI SSYLHWYQQKPGKAPKLLI HAASSL QSGVPS

RFSGSGSGIDFTLTI SSLQPEDFATYYCQQSYSNP1TFGGGTKVEI Q

Anti body Ul -44

25 Heavy Chain DNA:
GAGGT GCAGCTGGT GCAGT CTGGAGCAGAGGT GAAAAAGCCCGGGGAGTCTCTGAAGATC
TCCTGTAAGGGT TCTGGATACAGCT TTACCAGCTACT GGATCGGCTGGGT GCGCCAGATG
CCCGGGAAAGGCCT GGAGT GGATGGGEGAT CATCTGGCCTGGT GACr CTGATACCATATAC
AGCCCGT CCTTCCAAGGCCAGGT CACCATCTCAGCCGACAAGT CCATCAGCACCGCCTAC
CTGCAGT GGAGCAGCCT GAAGGCCT CGGACACCGCCATGTATTACTGT GCGAGACATGAA
AACTACGGT GACTACAACTACT GGEECCAGGGAACCCTGGTCACCGTCTCCTCA

26 Heavy Chain Protein:
EVQLVQSGAEVKKPGESLKI SCKGSGYSFTSYW GWRQWPGKGLEI - IM3 | WPGDSDTI Y
SPSFQGQVTI SADKSI STAYLQABSLKASDTAMYYCARHEI - JYGDYNYWEQGTLVTVSS

27 Light Chain DNA
GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGT GGGAGACAGAGT CACC
ATCACTTGCCGGGCAAGT CAGAGCATTCGAAGT TATTTAAATTGGT ATCAGCAGAAACCG
GGGAATGCCCCTAAACT CCTGATCTATGCTGCATCCAGT TTGCAAAGT GGGGT CCCATCA
AGGTTCAGT GGCAGT GGATCTGGGACAGATTTCACT CTCACCAT CAGCAGT CTGCAACCT
GAAGATTTTGCACTTTACTACTGTCAACAGAGTATCAGT TCCCCGCTCACTTTCGGCGGA
GGGACCAAGGTGGAGATCAAA
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29

30

31

34

35

i6

Li ght Chain Protein;
DXQMITQSPSSL SASVGDRVTI TCRASQSI RSVLNVTT QQKPG f | APKLLI YAASSLQSGVPS
RFSGSGSGTDFTLTI SSLQPEDFALYYCQOSI SSPLTFGGGTKVEI K

Anti body (U -45)
Heavy Chain DNA: N
CAGGT GCAGCT GGTGCAGT CTGGGGECT GAGGT GAAGAAGCCT GGGGCCTCAGT GAAGGTC

TCCTGCAAGGCT TCTGGATACACCT TCACCAGT TATGATATCAACT GGGT GCGACAGGCC
ACTGGACAAGGCECT TGAGT GGATGGGAT GGAT GAACCCT AACAGT GGTGACACTGGCTAT
GCACAGGTGITCCAGGG  CAGAGTC ACCATGACCTGGAACA CCTCCATA AGCACAGCCTAC
ATGGAACT GAGCAGCCT GAGATCT GAGGACACGGCCGT GTATTACTGT GCGAGATTTGGG
GAr CTCCCGTATGACTACAGT TACTACGAATGGT TCGACCCCT GGGECCAGGGAACCCTG

GTCACCGTCTCCTC

Heavy Chain Protein:
QVQL VD SGAEVKKPGA SVKVS CKA SGYT FT SYDINWVRQATGQGLEWMG/HNPii SGDTGY

AQVFQGRVTMIVWTSI STAYMEL SSLRSEDTAVYYCARFCGDLPYDYSYYEW-DPWGQGT L

VTVS

Li ght Chain DNA:

GACATCCAG ATGACCCAGTCTCCATCCTCCCTGTCTG CATCTGTAGG AGACAGAGTC ACC
ATCACT TGCCGGGCAAGCCAGAGCATTAGCAGCTATTTAAAT TGGTATCAGCAGAGACCA
GGGAAAGCCCCTAAGCT CCTGATCTATGCAGCATCCAGT TTGCAAAGT GGGGT CCCATCA
AGGT TCAGT GGCAGT GGATCTGGEGACAGAT TTCACT CTCACCAT CAGCAGT CTGCAACCT
GAAGATTTTGCAACTTACTACT GT CAACAGAGT TACAGTACCCCGCTCACT TTCGGCCGA
GGGACCAAGGT GGAGATCAAA

Li ght Chain Protein:

DI QUTQSPSSL SASVGDRVTI TCRASQSI SSYJJNWQQRPGKAPKLLI YAASSLQSGVPS
RFSGSGSGTDFTLTI SSLQPEDFATYYCQQSYSTPLTFGGGTKVEI K

Anti body (ULl-46

Heavy Chain DNA:

CAGGTACAGCTGCAGCAGT CAGGTCCAGGACTGGTGAAGCC  CTCGCAGACCCTCTCACT C
ACCTGT GCCATCT CCGEGGACAGT GT CTCTAGCAACAGT GCTGCT TGGAACTGGATCAGG
CAGTCCCCATCGAGAGGCCT TGAGT GGCTGGEGAAGGACATACT  ACAGGT CCAAGTGGTAT
AATGATTATGCAGTATCT GT GAAAAGT CGAATAACCATCAACCCAGACACATCCAAGAAC

CAGTI TCTCCCTGCAGCT GAACT CTGT GACT CCCGAGGACACGGCTGTGTATTACTGTGCA
AGAGATCTCTACGATTTTTGGAGTGGTTATCCCTACTACTACGG ' f ATGGACGTCTGGGGEC
CAAGGGACCACGGTCACCGTCTCCTC

Heavy Chain Protein:
QVQLQQRSGPCGLVKPSQILSLTCAI SGDSVSSNSAAWNW ROSPSRGLEW. GRTYYRSKWY

NDYAVSVKSRI TI WPDTSKNQFSL QL MSVTPEDTAVYYCARDL YDFWSGYPYYYGVDWG
QGTTVTVS

Antibody Ul-47

Heavy Chain DNA:
CAGGTACAGCTGCAGCAGT CAGGTCCAGGACT GGTGAAGCCCT CGCAGACCCTCTCACTC

ACCTGT GCCATCT CCGGGGACAGT GTCT CTAGCAACAGT GCTGCTTGGAACT GGATCAGG
CAGTCCCCATCGAGAGG  CCTTG AGTGGCTGGGAAGGACATACTA CAGGTCCAAGT GGTAT
AATGATTATGCAGTAT CTGTGAAAAGT CGAATAACCAT CAACCCAGACACATCCAAGAAC
CAGTTCTCCCTGCAGCT GAACT CTGT GACT CCCGAGGACACGCECTGTGTATTACTGT GCA
AGAGATTACTATGGT TCGEGGAGT TTCTACTACTACTACGGTAT GGACGT CTGGGECCAA
GGGACCACGGTCACCGTCTCCTC

Heavy Chain Protein:
QVQLQQSGPGLVKPSQILSLTCAI SGDSVSSNSAAW W RQSPSRGLEW.GRTYYRS ai Y
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KDYAVSVKSRI TI KPDTSKNQFSLQLNSVTPEDTAVYYCARDYYGSGSFYYYi GVDWEQ

GITVTVS

37 Light Chain DNA
GACATCCAGATGACCCAGT CTCCATCCTCCCT GT CTGCATCTGT AGGAGACAGAGT CACC
ATCACTTGCCGGGCAAGT CAGAGCAT TAGCAGCTATTTAAATTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGGT CCTGATCTATGCT GCATCCAATTTGCAAAGT GGGGTCCCATCA
AGGT TCAGT GGCAGT GGATCTGGGACAGAT TTCACTCTCACCATCAGCAGT CTGCAACCT
GAAGATTTTGCAACTTACTACT GTCAACAGAGT TACAGTACCCCT CGGACGT TCGGCCAA
GGGACCAAGGT GGAAATCAAA

38 Light Chain Protein:
DI QMTQSPSSLSASVGDRVTI TCRASQSI SSYLI WQOKPGKAPKVLI YAASNLQSGVPS
RFSGSGSGTDFTLTI SSLQPEDFATYYCQQSYSTPRTFGQGTKVBI K

Anti body U1-48

39 Heavy Chain DNA
CAGGT GCAGCT GCAGGAGT CGGGCCCAGGACT GGTGAAGCCT TCGGAGACCCTGICCCTC

ACCTGCACTGTCTCTGGTGECTCCATCAGTAGT TACTACT GGAGCTGGATCCGGCAGCCC
GCCGGGAAGGGACT GGAGT GGATTGGGCATATCTATACCAGT GGGAGCACCAACTACAAC
CCCTCCCTCAAGAGT CGAGT CACCAT GT CAGTAGACACGT CCAAGAACCAGT TCTCCCTG
AAGCTGAGCTCTGT GACCGCCGCGGACACGGECCGT GTATTACT GT GCGAGAGAAGCGAT T
TTTGGAGT GGGCCCCTACTACTACT ACGGTATGGACGT CTGEGEECCAAGGGACCACGGTC

ACCGTCTCCTC

40 Heavy Chain Protein:
QVQLQESGPCGLVKPSETLSLTCTVSGGSI SSYYWSW RQPAGKGLEW GHI YTSGSTI i YN

PSLKSRVTMSY DT SKWOFS LKL, SSVTAADTAVY YCARERAIFGVGEYYYYGVDVWWEGT T v
TVS

Anti body Ul -49
41 Heavy Chain DNA
CAGGT GCAGCT GGTGCAGT CT GGGGECT GAGGT GAAGAAGCCT GBGGCCTCAGTGAAGGTC

TCCTGCAAGGCTTCTGGATACACCT TCACCGGCTACTATAT GCACTGGGT GCGACAGECC
CCTGGACAAGGCCT TGAGT GGAT GGGAT GGAT CAACCCTAATAT TGGT GGCACAAACTGT
GCACAGAAGT TTCAGGGCAGGGT CACCAT GACCAGGGACACGT CCATCAGCACAGCCTAC
ATGGAGCTGAGCAGGCT GAGATCTGACGACACGGECCGT GTATTACT GT GCGAGAGGGEGEGA
CGGTATAGCAGCAGCTGGTCCTACTACTACTACGGTATGGACGTICTG  GGGCCAAGGGACC

ACGGTCACCGTCTCCTC

42 Heavy Chain Protein:
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMAVWRQAPGQGL EWWVGW KPNI GGTNC
AQKFQGRVTMIRDTSI STAYMEL SRLRSDDTAVYYCARGGRYSSSWSYYYYGVDVWEQGT
TVTVS

43 Light Chain DNA
GATATTCTGATGACCCAGACTCCACTCTCTCTGI CCGT CACCCCT GGACAGCCGECCTCC

ATCTCCTGCAAGT CTAGT CAGAGCCTCCTGCTTAGI GATGGAGGGACCTATTTGTATTGG
TACCT GCAGAAGCCAGGCCAGCCT CCACAGCTCCTGATCTATGAAGT TTCCAACCGGTTC
TCTGGAGT GCCAGATAGGT TCAGT GGCAGCGGEGT CAGGGACAGATTTCACACTGAAAATC
AGCCGGGT GGAGGCT GAGGATGT TGGGGT TTATTACT GCATGCAAAGTATGCAGCT TCCG
ATCACCTTCGGCCAAGGGACACGACTGGAAATTAAA

44 Light Chain Protein:
DI LMIQTPLSLSVTPGQPASI SCKSSQSLLLSDGGTYL YWYLQKPGQPPQLLI YEVSNRF

SGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCMQBSMQLPI TFGQGTRLEI K

Anti body U1 -50
Heavy Chain DNA:

1>
w
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CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCT CCGT CAGCAGT GGT GGT TACTACTGGAGCT GGATCCGG
CAGCCCCCAGCGAAGGGACTGGAGT GGATTGEGTATATCTATTACAGT GGGAGCACCAAC
TACAACCCCT CCCTCAAGAGT CGAGT CACCATAT CAGT AGACACGT CCAAGAACCAGITC
TCCCTGAAGCTGAGCT CTGT GACCGCT GCGGACACGECCGT GTAT TACT GT GCGAGAGEG
GGGGACAGTAACTACGAGGATTACTACTACTACTACGGT ATGGACGT CTGGEGEECCAAGGG

ACCA CGGTCACOGGTICTCCTC

46 Heavy Chain Protein:
QVQLQESGPGELVKPSETL SLTCTVSGGSVSSGEYWSW RQPPGKGLEW GYI YYSGSTM

¥YNPSLKXSRVTI SVDT SKNQPSLKLSSVTAADTAVY YCARGGDSNYEDYYYYYG DViRGQG

TTVTVS

47 Light Chain DMVA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGI CTGCATCTGTAGGAGACAGAGT CACC
ATCACT TGCCGGGCAAGT CAGAGCATTAGCATCTATTTACAT TGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTCTGCTGCATCCAGI TTGC. AAAGT GGGGT CCCGICA
AGGT TCAGT GGCAGT GGAT CT GGGACAGAT TTCACT CTCACCAT CAGAAGT CTGCAACCT
GAAGATTTTGCAACTTACTACTGT CAACAGAGTI TACACTTCCCCGATCACCTTCGGCCAA
GGGACACGACTGGAGATTAAA

48 Light Chain Protein:
DI QUTQSPSSL SASVGDRVTI TCRASQS! S| YLHWQQKPGKAPKLLI SAASSLQSGVPS
RFSGSGSGTDFTLTI k SLQPER#ATYYCRQSYTSPI 7 FGQGTY RLEI K

43 Antibody vl -5L
Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGT CGEGECCCAGGACT GGT GAAGCCT TCGGAGACCCTGICCCTC

ACCTGCACTGTCTCTGGT GECTCCATCAGTAGT TACTACT GGAGCT GGATCCGBCAGCCC
CCAGGGAAGGGACT GGAGT GGATTGGGTATATCTATTACAGT GGGAGCACCAACTACAAC
CCCTCCCTCAAGAGTCGAGT CACCATAT CAGT AGACACGT CCAAGCACCAGT TCTCCCTG
AAGCTGAGCT CTGTGACCGCT GCGGACACGGECCGTGTATTACTGTGCGAGAGATTCGAGT
TACTATGATAGTAGIGGTTATTACTTATACTACTACGCTATGGACGT CTGGGGECCAAGGG
ACCACGGTCACCGTCTCCTC

50 Keavy Chain Protein:
QVQLQESGPGLVKPSETLSLTCTVSGGSI SSYYi i SW RQPPGKGLEW GYI YYSGSTNYN
PSLKSRVTI SVQTSKHQFSLKLSSVTAADTAVYYCARDSSYYDSSGYYLYYYANDVWEQG

TTVTVS
51 Light Chain DNA
GACATCGTGATGACCCAGT CTCCAGACT CCCTGGCTGT GT CTCTGEECGAGAGGEGECCACC

ATCAACTGCAAGT CCAGCCAGAGTGT TTTATACAGCT CCAACAATAAGAACTACTTAGCT
TGGTACCAGCAGAAACCAGGACAGCCT CCTAAGCTGCTCATTTCCTGGEGECATCTACCCGG
GAATCCGGEGEGT CCCTGACCGAT TCAGT GGCAGCGGGT CTGEGACAGATTTCACTCTCACC
ATCAGCAGCCTGCAGCCTGAAGATGT GGCAGT TTATTACTGTCAGCAATATTATACTACT
CCTCTCACTTTCGGCCCT GGGACCAAAGT GGATATCAAA

52 Light Chain Protein:
DI VMTQSPDSLAVSLGSRATI NCKSSQSVL YSSNKKNYLAWQQKPGQPPKLLI SWASTR

ESGVPDRFSGSGSGTDFTLTI SSLQAEDVAVYYCQQYYTTPLTFGPGTKVDI K

Antibody U -53
53 Heavy Chain DNA:

GAGGT GCAACT GGT GGAGT CTGGGEGAGGECT TGGTACAGCCT GEEEGEGT CCCTGAGACTC

TCCTGTGCAGCCTCTGGATTCACCTTCAGTATCTATAGCATGAACT GEGT CCGCCAGGCT

CCAGGGAAGGGGECTGGAGT GGGT TTCATACATTAGTAGTAGTAGTAGTACCATATACTAC

GCAGACTCTGT GAAGGGCCGATTCACCATCTCCAGAGACAATGCCAAGAACTCACTGTAT

CTGCAAATGAACAGCCT GAGAGACGAGGACACGGECTGTGTATTACTGTGCGAGAGATAGG
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GGTGACTTCGATGCTTTTGATAT CTGGGGECCAAGGGACAATGGTCACCGTCTCTTCA

54 Heavy Chain Protein:

55
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EVQLVESGGGE. VQPGGSLRLSCAASGFTFSI YSM\VI VRQAPGKGLE! WBYI SSSSSTI YY
AD SVKGRFTI SRDNAKNSL YL QYN SLRDEDTAVY YCAR DR GDF DAFD | WGQGTW TVSS
Li ght Chain DNA

GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CACC
ATCACT TGCCAGGCGAGT CAGGACATTACCAACTATTTGAAT TGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCT CCTGATCTACGAT GCATCCAAT TTGGAAACAGGGGTCCCATCA
AGGTTCAGT GGMGTGGATCTGCGACAGATTTTACT TTCACCAT CAGCAGCCT GCAGCCT
GAAGATATTGCAACATATAACT GTCAACAGT GTGAAAATTTCCCGATCACCTTCGGCCAA
GGGACACGACTGGAGATTAAA

Light Chain Protein:

DI QMITQSPSSLSASVGDRVTI TCQASQDI TNYLM YQQKPGKAPKLLI YDASW.ETGVPS
RFSGSGSGTDFTFTI SSLQPEDI ATYNCQQCENFEI TFGQGTRLEI K

Anti body U -55

Li ght Chain DNA:

GATATTGTGATGACTCAGTCT CCACTCT CCCTGCCCGTCACCCCTGG AGAGCCGECCTCC
ATCTCCTGCAGGTCTAGT CAGAGCCT CCTOTATAGTAATGGATACAAGTATTTGGATTGG
TACCTGCAGAAGCCAGCCECAGT CTCCACAGCTCCTGATCTATTTGGGT TCTAATCGGEGCC
TCCGG GGTCCCTGACAGGT TCAGT GGCAGT GGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGT GGAGGCTGAGGATGT TGGGGT TTATTATTGCATGCAGGCT CTACAAACT CCG
ATCACCT TCGGCCAAGGGACACGACT GGAGATTAAA

Light Chain Protein:
DI VMIQSPLSLPVTPGEPASI SCRSSQSLLYSNGYKYLDWYLQKPGQSPQLLI YLGSNRA
SGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCMQALQTPI TFGQGTRLSI K

Anti body {U-55.1)

Heavy Chain DNA:

CAGGT GCAGCT GCAGGAGT CGGGCCCAGGACT GGT GAAGCCT TCGGAGACCCTGT CCCTC
ACCTGCACTGTCTCTGGTGGCTCCGTCAGCAGT GGTGGTTACTACTGGAACTGGA TCCGG
CAGCCCCCAGGGAAGGGACT GGAGT GGAT TGGGTATATCAAT TACAGT GGGAGCACCAAC
TACAACCCCTCCCT CAAGAGT CGAGT CACCATATCAGTAGACACGT CCAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGT GACCGCT GOGGACACGGCCGT GTATTACT GT GCGAGAGAT
CGAGAACTGGAACTTTACTACTACTACTACGGT AT GGACGT CT GGGGCCAAGGGACCACG
GTCACCGTICTCCTC

Heavy Chain Protein:
QVQLQESGPGALVKPSETLSLTCTVSGG SVSSGGYYWWM RQPPGKGLEW GYI NYSGSTN
YNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARDRELEL YYYYYGVDVWGEQGT T
VTVS

Anti body (U1-57)

Heavy Chain DNA

CAGGT GCAGCT GCAGGAGT CGGGCCCAGGACT GGTGAAGCCT TCTGAGACCCTGT CCCTC
ACCTGCACTGTCTCTGGTGGCTCCGT CAGCAGT GGTGGT TACTACT GGAACT GGATCCGG
CAGCCCCCAGGGAAGGGACT GGAGT GGAT TGGGTATATCAAT TACAGT GGGAGCACCAAC
TACAACCCCTCCCTCAAGAGT CGAGT CACCATATCAGTAGACACGT CCAAGAACCAGTTC
TCCCTGAAG CTGAGCTCTGTGACCG CTGCGGACA CGGCCGTGTATT ACTGTGCGAGAGAT
CGAGAACTGGAACTTTACTACTACTACTACGGT AT GGACGT CT GGGGCCAAGGGACCACG
GTCACCGTICTCCTC

Heavy Chain Protein:

QVQLQESGPGLVKPSETLSLTCTVSGGSVSSGGYYV! W RQPPGKGLEW GYI | i YSGSTN
YNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARBRELEL YYYYYGVDVWEQGT T



55
WO 2015/155998 PCT/JP2015/002020

Antibody Ul1-57.1

63 Light Chain DNA:
GATATTGTGATGACT CAGT CTCCACTCTCCCTGCCCGT CACCCCT GGAGAGCCGECCTCC
ATCTCCTGCAGGTCTAGT CAGAGCCTCCTGTATAGT AATGGATACAAGTATTTGGATTGG
TACCT GCAGAAGCCAGGGCAGT CTCCACAGCT CATGATCTATTTGGGT TCTAATCGGGCC
TCCGGGGET CCCTGACAGGT TCAGT GGCAGT GGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGT GGAGGCTGAGGATGT TGGGGT TTATTATTGCATGCAGGCTCTACAAACTCCG
ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA

64 Light Chain Protein:
DI VMI'QSFLSLPVTPGEPASI SCRSSQSL LY SKNGYKYLDWYLQKPGR SPQLMI YLGSNRA
SGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCMQALQTPI TFGQGTRLEI K '

Antibody. U - 58
G5 Heavy Chain DNA:
CAGGTGCAGCT GGT GGAGT CT GGGGGAGGCGT GGT CCAGCCT GBGAGGT CCCTGAGACTC

TCCTGIGCAGCGT CTGGATTCACCT TCAGTAGCTATGGCATGCACT GGGT CCGCCAGECT
CCAGGCAAGGGEGECT GGAGT GGGT GECAGT TATATGGTATGATGGAAGT AATAAATACTAT
GCAGACT CCGT GAAGGGCCGAT TCACCATCTCCAGAGACAATTCCAAGAACACGCTGTAT
CTGCAAAT GAACAGCCT GAGAGCCGAGGACACGGECTGTGTATTACT GT GCGAGAGCAGCT
CGCCTTGACTACTACTACGGT ATGGACGT CTGGGEGECCAAGGGACCACGGT CACCGTCTCC

TCA

66 Heavy Chain Protein:
QVQLVE SGGOWQPGR SLRL =CAASGFTFSSYGVHWR QAPGKGLE WAV | WE GSNKYY
AD SVKGRFTI SRDNSKNT L YLQMNSLRAEDTAVY YCARAARLD YYY@MDVWGQGT TVTVS

S

67 Light Chain DNA .
GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGTCTCC
ATCACTTGCCGGGCAAGT CAGAGCATTAACAGCTATTTAAATTGGT TTCAGCAGAAGCCA
GGGAAAGCCCCTCA. GCTCCTGATCTTTGGTGCATCCGGT TTGCAAAGT GGGGTCCCATCA
AGGTTCAGT GGCAGT GGATCTGGGACAGATTTCACT CTCACCATCAACAGT CTGCAACCT
GAAGATTTTGCAACTTACTACTGT CAACAGAGT TACAGT TCCCCGCTCACCTTCGGCCAA

GGGACACGACTGGAGATTAAA

68 Light Chain Protein:
DI QUTQSPSSL SASVAEDRVSI TCRASQSI NSYLNWFQRKPGKAPQLLIT FGASGLQSGVPS

RFSGSGSGTDFTLTI NSLQPEDFATYYCQQSYSSPLTFGQGTRLEI K

Anti body 01-59

69 Heavy Chain DNA:
CAGGT GCAGCTACAGCAGT GGEECGCAGGACT GT TGAAGCCT TCGGAGACCCTGTCCCTC
ACCTGCGCTGTCTATGGTGGGTCCT' PCAGT GGT TACTACT GGAGCT GGATCCGCCAGCCC
CCAGGGAAGGGGECT GGAGT GGAT TGGGGAAAT CAATCATAGT GGAAGCACCAACTACAAC
CCGT CCCTCAAGAGT CGAGT CACCATATCAGT AGAAACGT CCAAGAACCAGT TCTCCCTG
AAGCTGAGCT CT GTGACCGCCGCGGACACGGCTGT GTATTACTGT GCGAGAGATAAGT GG
ACCTGGTACTTCGATCTCT GEEGECCGT GGCACCCTGGT CACTGTCTCCTCA

70 Heavy Chain Protein:
QVQAL QQRWGAGLLKPSETL SL TCAVYGGSFSGYYWSW ROPPCKGLEW GEI NHSGSTNYN
PSLKSRVTI SVETSKNQFSLKLSSVTAADTAVYYCARDKi i TMYFDLWGERGTLVTVSS

71 Light Chain DNA:
GACATCGAGATGACCCAGT CTCCAGACTCCCTGGCTGT GT CTCT GGGCGAGAGGGECCACC
ATCAACTGCAGGT CCAGCCAGAGTGT TTTATACAGCT CCAGCAATAGGAACTACTTAGCT
TGGTACCAGCAGAACCCAGGACAGCCTCCTAAGCTGCTCATTTACTGGBGCTTCTACCCGG
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72
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75
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77
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79

GAATCCGGGGTCCCTGACCGATTCAGTGGCAGCXJIGGTCTGGGACAGATTTCACTCTCACC
A7CAGCAGCCTGCAGGCTGAAGATGTGGCAGTTTATTACTGTCAGCAATATTATAGTACT
CCTCGGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAA

Light ~ Chain  Protein

DIEMTQSPDSLAVSLGERATINCRSSQSVLY SSSKTOIYLAWY QQNPGQPPKLLIVYASTR
ESGVPDRFSGSGSGTDPTLTISSLQAEDVAVYYCQQYY STPRTFGQGTKVEK

Antibody Ul -52

Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATGGGGAACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTGAGAACCAGTTC
TCCCTGAAGCTGAACTCTGTGACTGCCGCGGACACGGCCGTATATTACTGTGCGAGAGGG
GGAACTGGAACCAATTACTACTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACG
GTCACCGTCTCCTC

Heavy Chain Prot ein:

QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGY VWSWIRQHPGKGLEWMGNIYY SGSTY
YNPSLKSRVTISVDTSENQFSLKLNSVTAADTAVYYCARGGTGTWYYYYYGMDVWGQGTT

VIVS

Light ~ Chain DNA:
GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACC
CTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCAGCTACTTAGCCTGGTACCAGCAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGCTGGGCCACTGGCATCCCA
AACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGGTAGCTCACCGCTCACTTTCGGC
GGAGGGACCAAGGTGGAGATCAAA

Light ~ Chain  Protein

EIVLTQSPGTL SLSPGERATLSCRASQSV SSSY LAWY QQKPGQAPRLLIY GASSHATGI P
NRFSGS GSGTDFT1.TI SRLEPEDFAVYYCQQYGSSPLT FGGGTKVEIK

Antibody gl-61

Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGTCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGATGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGAAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGAT
TCCGAGTCCGAGTATAGCAGCTCGTCGAACTACGGTATGGACGTCTGGGGCCAAGGGACC
ACGGTCACCGTCTCCTC

Heavy Chain Pro tein

QVQLQESGPGLVKPSQTLSLTCTVSGV SXSSGGY YWSWIRQHPGMGLEWIGYI1YY SGSTY
YNPSLKSRVTISEDTSKNQFSLKLSSVTAADTAVYYCARDSESEY $ SSNY GMDVWGQGT

TVTVS

Antibody Ul-61.1

Keavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGTCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGATGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGAAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGAT
TCCGAGTCCGAGTATAGCAGCTCGTCGAACTACGGTATGGACGTCTGGGGCCAAGGGACC
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ACGGTCACCGICTCCTC

80 Heavy Chain Protein:
QVQLQESGPGALVKPSQTLSLTCTVSGVSr SSGGYr r f SW RQHPGVGLEW GYI YYSGSTY
YNPSLKSRVTI SEDTSKNQFSLKLSSVTAADTAVYYCARDSESEYSSSSNYGVDWEQGT
TVTVS

g1 Light Chain DnA;
GACATCCAGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAATCACC
ATCACTTGCCGG GCAAGTCAGACCATTAGCAGCTATTTAAATTGGBIATCAGCAGAAACCA
GGGAAAGCCCCTAAGCTCCTGATCTATGCTGCATCCAGT TTGCAAGGT GGGGTCCCATCA
AGGTTCAGT GCCAGT GTATCTGGGACAGAT T TCACCCT CACCGT CAGCAGT CTGCAACCT
GAAGATTTTGCAACTTACTACTGT CAACAGAGT TACAGTAACCCGCTCACTTTCGGCGGA

GGGACCAAGGTGGAGATCAAA

g2 Light Chain Protein:
DI QMrQSp SSI,SASVGDRI T1 TCRASQT I SSYLNWYQQKPGKAPKLL, T YAASSr-GGVPS
Ry SGSV SGrDFT1,/ 7V SSLQPEDFATY YCQQSY SN PLTFGGGTKVEIK

Antibody 01-62 {2,9.1)
g3 Heavy Chain DNA:
GAGGT GCAGCT GGT GCAGT CTGGAGCAGAGGT GAAAAAGCCCGGGGAGTCTCTGAAGATC
TCCTGTAAGGGT TCTGGATACAGT TTTACCAGCTACT GGATCGGCTGGEGT GCGCCAGATG
CCCGGGAAAGGCCT GGAGT GGATGGGGATCATCTATCCTGGT GACTCTGATACCAGATAC
AGCCCGT CCTTCCAAGGCCAGGT CACCAT GT CAGCCGACAAGT CCATCAGTACCGCCTAC
CTGCAGCT GAGCAGCCAT GAAGGCCTCGGACACCGCCATGTATTACTGTGCGAGACAGAT
GGCTGGAAACTACGT ACAT CACGGGT GATCGAGACGT CCTGGBECCAAGGGACCACGGTC

ACCGTCTCCTC

g4 Heavy Chain Protein:
EVQ,VQSGAEVE KPGESL,KI SCkGSGYSFT SY#l GWROMPCKGLEWMGI | YPGDSDTRY
SPSFQGQVTMSADKSI STAYLQ - SSf i EGLGHRHVLLCETDGWKLRTSRVI ETSWEQGTTV
TVS

85 Bight Chain DNA
GAATTGT GTTEACGCAGT CTCC a.GGCACCCTGT CTTTGTCTCCAGGGGAAAG AGCCACC
CTCTCCTGCAGGGECCAGTCAGAGT GTTATCAGCATCTACT TAGCCTGGTACCAGCAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGT GCATCCAGCAGGGCCACTGGCATCCCA
GACAGGT TCAGTGGCAGT GGGT CTGGGACAGACT TCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGT GTATTACTGT CAGCAGTATGGTAGCTCACCGTGCAGT TTTGGC
CAGGGGACCAAACTGGAGATCAAA

36 Light Chain Protein:
El VLTQSPGTLSt SPGERATLSCRASQSVI S| YLAVI YQQKPGQAPRLLI YGASSRATG P
DRFSGSGSGTIDPTLTI SRLEPEDFAVYYCQQYGSSPCSFGQGTKLEI K

Antibody U1-2
g7 Heavy Chain DNA:

'CAGGT GCAGCT GCAGGAGT CGEECCCAGGACT GGT GAAGCCT TCACAGACCCTGI CCCTC
ACCTGCACTGTCTCTGGT GGCTCCATCAGCAGT GGTGATTACTACT GGAGCTGGATCCGC
CAGCACCCAGGGAAGGGECCT GGAGT GGATTGGGTACATCTATTACAGT GGGAGCACCTAC
TACAACCCGT CCCTCAGGAGT CGAGT TACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCT GAGCTCTGT GACT GCCGCGGACACGGCCGT GTATTACT GTGCGAGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACT GGGGCCAGCGGAACCCTGGTCACCGTC
TCCTCA

gg Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGS| SSGDYYWSW RQHPGKGLEW GYI YYSGSTY

YNPSLRSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQGTLVTV
SS
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Li ght Chain DNA
GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CACC
ATCACTTGCCGGGCAAGT CAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGATACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGT TTGCAAAGT GGGGT CCCATCA
'AGGTT CAGCGGCAGT GGATCTGGGACAGAATTCACTCTCA CAATCA ACAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGT CTACAGCATAATGGT TACCCGT GGACGT TCGGCCAA
GGGACCAAGGTGGAAATCAAAC

Li ght Chain Protein:

DI QUTQSPSSLSASVGDRVTI TCRASQG R NDr-GAWYQO PGKAPKRLI YAASSLQSGVPS
RFSGSGSGTEFTLTI NSLQPEDFATYYCLQKNGYPWIFGQGTKVEI K

Anti body U -7

Y eavy Chai n DNA:

CAGGT GCAGCT GCAGGAGT CGGGECCCAGGACT GGTGAAGCCTTCACAGACCCTGI CCCTC
ACCTGCACTGTCTCTGGT GGCTCCATCAGCAGTGGTGATTACTACT GGAGCTGGATCCG. C
CAGCACCCAGGGAAGGGCCTGGAGT GGATTGGATACATCTATTACAGT GGGAGCACCTAC
TACAACCCGT CCCTCAAGAGT CGAGT TACCATATCAGT AGACACGT CTAAGAACCAGTTC
TCCCTGAAGCTGAGCT CTGT GACT GCCGCGGACACGGCCGT GTATTACT GTGCGAGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACT GGGGCCAGGGAACCCT GGTCACCGTC

TCCTCA

Heavy Chain Protein:

QVQLQESGPGLVKPSQTLSLTCTVSGGSr SSCDYYWBW RQHPGKGLEW GYI YYSGSTY
YNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQGTLVTV

S3 .
Li ght Chai n DNA:

GACTTCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CACC
ATCACTTGCCGGGCAAGT CAGGACATTCGAAAT GATTTAGGCT GGTATCGGCAGAAACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGT TTGCAAAGT GGGGT CCCATCA
AGGT TCAGCGGCAGT GGATCTGGGACAGAAT TCACT CTCACAAT CAGCAGCCT GCAGCCT
GAAGATTTTGCAACTTATTACTGICTAC AGCATAATAGITACCCGTGGACGITCGGCCaa
GGGACCAAGGTGGAAATCAAAC

Li ght Chain Protein:

DFQMTQSPSSLSASVGDRVTI TCRASQDI RNDL GAYRQKPGKAPKRL I YAASSL QSGVPS
RFSGSGSGTEFTLTI SSLQPEDFATYYCLQHNSYPWIFGQGTKVEI K

Anti body Ul-9

Heavy Chain DNA:

CAGGT GCAGCTGCAGGAGT CGEECCCAGGACT GGTGAAGCCT TCACAGACCCTGTCCCTC
ACCTGCACTGT CTCTGGT GGCTCCATCAGCAGT GGTGATTACTACT GGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCT GGAGT GGATTGGATACATCTATTACAGT GGGAGCACCTAC
TACAACCCGT CCCTCAAGAGT CGAGT TACCATATCAATAGACACGT CTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTG ACTGCCGCGGACACGGCCGTGT AT TACTGT GCGAGaGCG
GATTACGATTTTTGGAATGGT TATTTTGACT ACT GGGGCCAGGGAACCCTGGTCACCGTC

TCCTCA

Heavy Chain Protein:

QVQLQESGPGLVKPSQTLSLTCTVSGGSI SSGDYYWSW ROHPGKGLEW GYI YYSGSTY
Yyt PSLKSRVT | SI DTSKNQFSLKLSS VTAADTAVY YCARAD YD FWN GY FDYWGQGT LVTV
SS

Li ght Chain DNA:

GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CACC
ATCACTTGCCGGGCAAGT CAGGACATTAGAAAT GATTTAGGCT GGTATCGGCAGAAACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATC CAGT TTGCAAAGT GGG GTCCCATCA
AGGT TCAGCGGCAGT GGATCTGGGACAGAATTCACTCTCACAATCA. GCAGCCTGCAGCCT
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GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAA

Light Chain Pro tein:

DIQMTQSPSSLSASVGDRVTITCRASQDIPIMDLGWY RQKPGKAPKRL IYAASSLQSGVPS
RFSGSGSGTEFTLTI SSLQPEDFATYYCLQHNSYPWTFGQGTKVEIK

Antibody Ui-10

Heavy Chain DMA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTACACAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGACTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCA
GATTACGATTTTTGGAGTGGTTACTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC
TCCTCA

Heavy Chain Protein

QVOQLQESGPGLVKPTQTLSLTCTVSGGSISSGDY Y MSWIRQHPGKGLEWIGY 1YY SGSTY
YNPSLKSRLTISVDTSENQPSLKLS=VTAADTAVYYCARADYDFWSGYFDYWGQGTLVTV
SS

Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAMGCCCCTMGCGCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAA

Light Chain Protein

DIQMTQSPSSL SASVGDRVTITCRASQGIRKDLGWY QQKPGKAPKRLIY AASSLQSGVPS
RFSGSGSGTEFTLTISSLQPEDFATY Y CLQffiMY PWTFGQGTKVEIK

Antibody ui-12

Heavy Chain DNA
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGTAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGTTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC
TCCTCA

Heavy Chain  Protein

QVOQLQESGPGLVKPSQTLSLTCTVSGGSISSGDY Y WSWIRQHPGK GLEWIGY 1YY SGSTY
YWPSLKSRVTISV|DTSKWQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWGQGTLVTV
SS

Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATATGCATCCAGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAATTACCCGTGGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAA

Light Chain Protein

DIQMTQSPSSL SASVGDRVTITCRASQGIRNDLGWY QQK PGKAPKRLIY AASSLQSGVPS
RFSGSGSGTEFTLTISSLQPEDFATYY CLQHNNYPWTFGQGTKVEIK
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Antibody uU- 13

107 Heavy Chain DNA:
CAGGTGCAGCT GCAGGAGT CGGGCCCAGGACT GGTGAAGCCTTCACAGACCCTGTICCCTC
ACCTGCACTGTCTCTGGTGGECTCCATCAGCAGT GGTGGT TACTACT GGAGCTGGATCCGC
CAGCACCCAGGGAAGGCCCTGGAGT GGATTGGGTACATCTATTACAGT GGGAGCACCTAC
TACAACCCGT CCCTCAAGAGT CGAGT TACCATATCAGTAGACACGT CTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGT GACT GCCGCGGACACGGCCGT GTATTACTGTGCGAGAGAG
GACGACGGTATGGACGT CTGEGEC- CCAAGGGACCACGGTCACCGTCTCCTCA

108 Heavy Chain Protein:
QVQLQESGPALVKPSQTLSLTCTVSGGESI SSCGYYWSW RQHPGKGLEW GYI YYSGSTY
YMPSLKSRVTI SVDTSKNQPSLKLSSVTAADTAVYYCAREDDGVDVWEQGT TVTVSS

109 Light Chain DNA:
GATATTGTGATGACTCAGT CTCCACT CTCCCTGCCCGT CACCCCTGGAGAGCCGGCCTCC
ATTTCCTGCAGGT CTAGT CAGAGCCTCCTGCATAGTAATGGATACAACTATTTGGAAT GG
TACCTGCAGAAGCCAGGGCAGTCCCCACAGT TCATGATTTATTTGGGGTCTAATCGEECC
TCCGGGGTCCCTGACAGGT TCAGT GGCAGT GGATCAGGCACAGATTTTACACTGAAAATC
AGCAGAGT GCGAGGCTGAGGATGTTGGGEGT TTATTACT GCATGCAAGCT CTACAAACTCCG
ATCACCTTCGGCCAAGGGACACGACTGGAGATTAAA

110 Light chain Protein:
Dl VMIQSPL SLPVTPGEPAS| SCRSSQSL LHSNGYNYLEWL QKPGQSPQFM YL GSNRA
SGVPDRFSGSGSGIDFTLKI SRVEAEDVGVYYCMQAI JQTPI TFGQGTRLEI K

Antibody Ui-14

111 Heavy Chain DNA
CAGGTGCAGCTGCAGGAGT CGGECCCAGGACT GGTGAAGCCT TCACAGACCCTGrI CCCTC
ACCTGCACTGT CTCTGGTGGCTCCATCAGCAGT GGTGATTACTACTGGAGCTGGATCCGC
CAGTACCCAGGG AAGGGCCTGG AGTGGATTGGGTACATCIATTA CAGTGGGAGCACCTAC
TACAACCCGT CCCTCAAGAGTCGAGT TACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAG CTGAGGT CTGT GACTGCCG CGGACACGGCCGTGTATT  ACTGTGCGAGAGCG
GATTACGATTTTTGGAGTGGT TATTTTGACTACT GGGECCAGGGAACCCTGGTCACCGTC
TCCTCA

112 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGS! SSGDYYWBW RQYPGKGLEW GYI YYSGSTY
YNPSLESRVTISVDT SKNQFST, KLRSVTAADTAVY YCARADYDFW SGY F3YWGQGT LVTV
5S

113 Light Chain DNA
GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CACC
ATCACTTGCCGGGECAAGT CAGGGCATTAGAAATGATTTAGGCT GGTATCAGCAGAAACCA
GCGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGT TTGCAAAGT GGGGTCCCATCA
AGGT TCAGCGGCAGT GGATCTGGGACAGAAT TCACT CTCACAAT CAGCAGCCT GCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATACT TACCCGT GGACGT TCGGCCAA
GGCGACCAAGGTGGAAATCAAAC

114 Light Chain Protein:
DI QMTQSPSSL SASVGDRVTI TCRASQGE RVDL GWYQKPGKAPKRLI YAASSLQSGVPS
RFSGSGSGTEFTLTI SSLQPEDFATYYCLQHNTYPWIFGQGTKVEI K '

Anti body U -15

115 Heavy Chai n DNA:
CAGGTGCAGCT GCAGGAGT CGGECCCAGGACT GGT GAAGCCT TCGGAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGT GGCTCCGT CAGCAGT GGT GGT TACTACT GGAGCTGGATCCGG
CAGCCCCCAGGGAAGGGACT GGAGT GGATTGGGTATATCTAT TACAGT GGGAGCACCAAC
TACAACCCCTCCCT CAAGAGT CGAGT CACCATAT CAGTAGACACGT CCAAGAACCAGTTC
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TCCCTGAAGCT GAGCT CTGT GACCGCTGCGGACACGGCCGTGTATTACT GTGCGAGAGAT
GGGGACGTGGATACAGCTATGGT CGATGCTTTTGATAT CTGGGGECCAAGGGACAATGGTC

ACCGTCTCCTCA

116 Heavy Chain Protein:
QVQLQESGPGLVKPSETL SLTCTVSGGSVSSGGYYWSW RQPPGKGLEW GYI YYSGSTN
YNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARDGDVBTAM | VDAFDI WEQGT W

TVSS

117 Light Chain DNA .
GAAATTGTATTGACGCAGT CTCCAGGCACCCTGTCTTTGT CTCCAGGGGAAAGAGCCACC

CTCTCCTGCAGGGCCAGT CAGAGT TTAAGCGGCAACTACT TAGCCTGGTACCAGCAGAAG
CCTGGCCAGGCTCCCAGGCT CATCATCT GT GGT GCAT CCAGCAGGGCCACT GGCATCCCA
GACAGGT TCAGTGGECAGT GGGT CTGGGACAGACT TCACT CTCACCAT CACMGACTGGAG
CCTGAAGATTTTGCAGTGTATTACT GTCAGCAGTATGATAGGT CACCGCTCACTTTCGGC
GGAGGGACCAAGGTGGAGATCAAA

118 Light Chain Protein: _
El VL TQSPGTLSLEPGERATL SCRASQSL SGNYLAWYQQKPGQAPRL| | CGASSRATG P
DRFSGSGSGTDFTLTI TRLEPEDFAVYYCQQYDRSPLTFGGGTKVEI K

Anti body Ul -19

119 Heavy Chain DNA
CAGGT GCAGCT GCAGGAGT CGEECCCAGGACT GGTGAAGCCT TCACAGACCCTGTCCCTC
ACCTGCACTGT CTCTGGT GECTCCATCAGCAGT GGTGATTACTACT GGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGT GGATTGGGTACATCTAT TACAGT GGGAGCACCTAC
TACAACCCGT CCCTCAAGAGT CGAGT TACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCT CTGT GACT GCCGCGGACACGGCCGT GTATTACTGT GCGAGAGGA
GATTACGATTTTTGGAGT GGAGAGT TTGACT ACT GGGBCCAGGGAACCCTGGTCACCGTC
TCCTCA

120 Heavy Chain Protein:
QVQLQESGPGLVKPSQTL SLTCTVSGGSXSSCDY YWBWKRQHPGKGLEW GYI YYSGSTY
Ywp SLRSRVTT SVDT SKNQF SLKLS SYTAADTAYY Y CARGDY DFWSGEFDYWGQGTLVTV

SS

Anti body uU1-20

121 Heavy Chain DNA:
CAGGT GCAGCT GCAGGAGT CGEECCCAGGACT GGTGAAGCCT TCACAGACCCTGTCCCTC
ACCTGCACTGT CTCTGGT GGCTCCATCAGCAGT GGT GGT TACTACT GGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGT GGAT TGGGTACATCTAT GACAGT GGGAGCACCTAC
TACAACCCGT CCCTCAAGAGT CGAGT TACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTCAAGCTGAGGT CTGT GACT GCCGCGGACACGGCCGT GTATTACTGT GCGAGAGAT
CAGGGGCAGGACGGATACAGCTATGGT TACGGCTACTACTACGGTATGGACGT CTGGGECEC
CAAGGGACCACGGTCACCGTCTCCTC .

122 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSI SSGGYYWSW RQHPGKGLEW GYI YDSGSTY
YKPSLKSRVTI SVDTSKNQFSLKLRSVTAADTAVYYCARDQGDGYSYGYGYYYG WAG
QGTTVTVS

123 Light Chain DNA
GACATCCAGATGACCCAGTCTCCATCCTCCCT GT CTGCATCTGTAGGAGACAGAGT CACC
ATCACTTGCCAGGCGAGT CAGGACATTAGCAATTATTTAAATTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAACT CCTGATCTACGT TGCATCCAAT T TGGAAACAGGGGT CCCATCA
AGGTTCAGT GGAAGT GGATCTGGGACAGATTTTACT TTCACCAT CAGCAGCCT GCAGCCT
GAAGATATTGCAACATATTACTGTCAACAGT GTGATAA' f CTCCCTCTCACTTTCGGCGGA
GGGACCAAGGTGGAGATCAAA

124 Light Chain Protein:
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124

125

126

127

128

129

130

131

132

Light Chain  Protein
DIQMTQSPSSL SASVEDRVTI TCRASQ@ T ST NWYQR KPGKAPKLL | YVASHL ETGVPS

RFSGSGSGTDFTFTISSLQPEDIATYY CQQCDNLPLTFGGGTKVEI X

Antibody ~ ©1-21

Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC

ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGATACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCG
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGMCCCTGGTCACCGTC

TCCTC

Heavy Chain  Pro tein

QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDY Y WSWIRQHPGKGLEWIGYYY SGSTY
YNPSLKSRVT I SVDTSKNQFSLXL SSVTAADTAVYYCARADYDFWSGY FDYWGQGT LVIV

S

Lignt Chan DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGACATTAGAAATGATTTAGGCTGGTATCGGCAGAAACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCCGTTTGCAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGT-GGACGTTCGGCCAA

GGGACCAAGGTGGAAATCAAAC
Lignt Chain Protein
DIQMTQSPSSLSASVGDRVTITCRASQDIRNDLGWY RQKPGKAPKRLIYAASRLQSGVPS

RFSGSGSGTEFTLTI SSLQPEDFATYYCLQENSYPRTFQQGTKVEI K

Antibody U1-22

Heavy Chain DNA;
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACA CGGCCGTGTATTACTGIGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC

TCCTCA

Heavy Chain  Protein:

QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDY YWSWIRQHPGKGLEW! GYIYYSGSTY
YNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGY FDY WGQGTLVTV

SS

Lignt Chan DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAATGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAAC

Lignt Chain  Protein

DIQMTQSPSSL SASVGDRVTITCRASQGIRNDLGWY QQKPGKAPKRLIYAASSLQNGVPS
RFSGSGSGTEFTLTISSLQPEDFATYY CLQHNSYPNTFGQGTKVEIK

Antibody 01-23
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Anti body U -23

133 Heavy Chain DNA:
CAGGT GCAGCT GCAGGAGT CGEGECCCAGGACT GGTGAAGCCTTCACAGACCCTGICCCTC

ACCTGCACTGI CTCTGGTGECTCCATCAGCAGT GGTGAT TACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGECCT GGAGT GGATTGGGTACATCTAT TACAGT GGGAGCACCTAC
TACAACCCGT CCCTCAAGAGT CGAGT TACCATATCAGTAGACACGT CTAAGAACCAGT TC
TCCCTGAAGCT GAGCT CT GT GACT GCCGCGGACACGGCCGT GTAT TACT GT GCGAGAGCG
GATTACGATTTTTGGAGTGGT TATTTTGACTACT GGGGCCAGGGAATCCTGGT CACCGTC

TCCTC

134 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSI SSGDYTOSW ROHPGKGLEW GYI YYEGSTY
YNPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWEQA LVTV

S
135 r.ight Chain DNA:
GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CACC

ATCACT TGCCGGGCAAGT CAGGGCATTAGAAAT GAT TTAGGCT GGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATTTATGCTGCATCCAGT TTGCAAAGT GGGGT CCCATCA
AGGTTCAGCGGCAGT GGATCTGGGACAGAAT TCACT CTCACAAT CAGCAGCCT GCAGCCT
GAAGATTTTGCAACTTATTACTGT CTACAGCATAATAGT TACCCGT GGACGT TCGGCCAA

GGGACCAAGGTGGAAATCAAAC

136 Light Chain Protein:
DI QMTQSPSSL SASVGDRVTI TCRASQGI RNDLGWQQKPGKAPKRL | YAA SSLQSGVPS

RFSGSGSGTEFTLTI SSLQPEDFATYYCLQKNSYPWFGQGTKVEI K

Anti body Ul -24

137 Heavy Chain DNA:
CAGGTG CAGCTGCAGGAGT CGEBECCCAGG ACTGGTGAAG CCTTCACAG ACCCTGTICCCTC

ACCTGCACTGTICTCTGGTGECTCCATCAGTAGT GGTGAT TACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGGECCT GGAGT GGATTGGGTACATCTAT TACAGT GGGAGCACCTAC
TACAACCCGT CCCTCAAGAGT CGAGT TACCATATCAGTAGACACGT CTAAGAACCAGT TC
TCCCTGAAGT TGAGCT CTGT GACT GCCGCGGACACGGECCGT GTATTACT GT GCGAGAGCC
GATTACGATTTTTGGAATGGT TATTTTGACT ACT GGGGCCAGGGAACCCTGGT CACCGTC

TCCTCA

138 Heavy Chain Protein:
QVQLQESGPGLVKPSQTLSLTCTVSGGSI SSGDYYWSW ROHPGKGLEW GYI YYSGSTY
YKPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARADYBFWHGYFDYWEQGTLVTV

SS

139 Light Chain DNA:
GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CACC
ATCACTTG CCGGGCAAGTCAGGGCATTAG AAATGATTTAGG CT GGTATC AGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGT TTGCAAAGT GGGGTCCCATCA
AGGT TCAGCGGCAGT GGATCT GGGACAGAATTCACT CTCACAAT CAGCAGCCT GCAGCCT
GAAGATTTTGCAACTTATTACTGT CTACAGCATAATAAT TACCCGT GGACGT TCGGCCAA

GGGACCAAGGTGG AAATCAAA

140 Light Chain Protein:
DI QMTQSPSSL SASVGDRVT| TCRASQGI RNDLGWYQQK PGKAPKRL | YAASSLQSGVPS

RFSGSGSGTEFTLTI SSLQPEDFATYYCLQKNNYPWFGQGTKVI El K

Anti body U -25

141 Heavy Chain DNA:
CAGGT GCAGCT GCAGGAGT CGEGECCCAGGACT GGTGAAGCCT TCACAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGT GGCTCCATCAGCAGT GGTGATTACTACT GGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCTGGAGT GGAT TGGGTACATCTATTACAGT GGGAGCACCTAC
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142

143

144

145

146

147

148

149

150

TACAACCCGTCCCTCAA.GAGTCGAGTCACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGTGACTGCCGCGGACACGGCCGTGTATTACTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC
TCCTCA

Heavy Chain Pro tein:
QVQLOESGPGLVKPSQTLSLTCTVSGGSISSGDY YWSWIRQHPGKGLEWIGYiYY SGSTY
YHPSLKSRVTI SYDTSKNQFSLKL SSVTAADT AVYYCARADYDFWSGY FDYWGQGTLVTV
sS

Light Chain DNA:
GACATCCAGCTGACCCAGTCTCCATCCTCCCTfGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGC-CTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGTTTGCAAAATGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATAGTTACCCGTGGACGTTCGGCCAA
GGGACCAAGGTGGAAAT CAAAC

Light Chain Protein

DIQLTQSPSSLSASVGDRVTITCRASQGIRIIDLGWY 0QKPGKAPKRLIYAA3SLQNGVPS
RFSGSGSGTEFTLTISSLQPEDFATYY CLQHNSY PWTFGQGTKVEIK

Antibody Ul -26

Heavy Chain DNA:
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGTACGCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGGGCTCTGTGACTGCCGCGGACACGGCCGTGTATTTCTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTTCTGGGGCCAGGGAACCCTGGTCACCGTC
TCCTC

Heavy Chain Protein

QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGDY YWSWIRQYPGKGLEWIGYIYYSGSTY
YNPSELEXSRVTISVDTSKNQFSLKLGSVTAADTAVYFCARAQYDFWSGY FDFWGQGTLVTV
S

Light Chain DNA:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCCGGGCAAGTCAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGAT CTATGCTGCATCCAGTTTG CAAAGTGGGGTCCCATCA
AGGTTCAGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGTCTACAGCATAATGGTTACCCGTGGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAAC

Light Cha n Protein

DI @QATQSPGSLSASVGDRVTITCRASQGIRITOLGWY QQKPGKAPKRLIYAASSLQSGVPS

RFSGSGSGTEFTLTI SSLQPEDFATYYCLQHNGYFHT FGQGIKVEIK

Antibody Ul -27

Heavy Chain DNA;
CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTGGTGATTACTACTGGAGCTGGATCCGC
CAGTACCCAGGGAAGGGCCTGGAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTAC
TACAACCCGTCCCTCAAGAGTCGAGTTACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGGGCTCTGTGACTGCCGCGGACACGGCCGTGTATTTCTGTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTTCTGGGGCCAGGGAACCCTGGTCACCGTC
TCCTC

Heavy Chain Protein
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QVQLQESGPALVKPSQTLSLTCTVSGGSI SSGDYWSVI I RQYPGKGLEW GYI YYSOSTY
YWPSLKSRVTI SVDTSKNQFSLKLGSVTAADTAVYFCARADYDFWSGYPDFWEQGTLVTV

S

151 Light Chain DNA
GACATCCAGATGACCCAGT CTCCATCCTCCCTGICTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCGGGCAAGT CAGGGCATTAGAAAT GATTTAGGCT GGTATCAGCAGAAACCA
GGGAAAGCCCCTAAGCGCCT GATCTATGCTGCATCCAGT TTGCAAAGT GGGGTCCCATCA
AGGTTCAGCGGCAGT GGATCTGGGACAGAAT TCACT CTCACAAT CAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGT CTACAGCATAATGGT TACCCGT GGACGT TCGGCCAA
GGGACCAAGGTGGAAATCAAAC
152 Light Chain Protein:

DI QUTQSPSSLSASVGDRVTI TCRASQG RNDL GAYQQKPGKAPKRLI YAASSL QSGVPS
RFSGSGSGTEFTLTI SSLQPEDFATYYCLQHNGYPWIFGQGTKVEI K

Antibody UL-28
153 Heavy Chain DNA:
CAGGTGCAGC' f GCAGGAGT CGEGECCCAGGACT GGTGAAGCCTTCACAGACCCTGICCCTC
ACCTGCACTGICTCTGGTGGCTCCATCAGTAGT GGTGATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGGAAGGECCTGGAGT GGATTGGGTACATCTATTACAGT GGGAGCACCTAC
TACAACCCGT CCCTCAAGAGTCGAGT TACCATATCAGTAGACACGTCTAAGAACCAGTTC
TCCCTGAAGCTGAGCTCTGT GACT GCCGCGGACACGECCGT GTATTACT GT GCGAGAGCG
GATTACGATTTTTGGAGTGGT TATTTTGACT CCTGGGGCCAGGGAACCCTGGT CACCGTC

TCCTCA
154 Heavy Chain Protein:
QVQLQESGPALVKPSQILSLTCTVSGGSI SSGDYYWBW RQHPGKGLEW GYI YYSGSTY

YKPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGYFDSWEQGTLVTV

SS
155 Light Chain DNA
GACATCCAGATGACCCAGTCTCCAI CCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC

ATCACTTGCCGGGCAAGT CAGGGCATTAGAAATGATTTAGGCTGGTATCAGCAGATACCT
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGT TTGCAAAGT GGGGT CCCATCA
AGGT TCAGCGGCAGT GGATCTGGGACAGAAT TCACT CTCACAAT CAGCAGCCT GCAGCCT
GAAGATTTTGCAACTTATTACTGT CTACAGCATAATGGT TACCCGT GGACGT TCGGCCAA
GGGACCAAGGTGGAAATCAAA

156 Light Chain Protein:

-DI QUITQSPSSLSASVGDRVTI TCRASQG RNDLGAWQQ PGKAPKRLI YAASSLQSGVPS

RFSGSGSGTEFTLT 1 SSLop EDFATYYCLQHNGYPWT FGQGI'KVEIK

Anti body U -31
157 Heavy Chain DVA

CAGGT TCAGCTGGT GCAGT CTGGAGCT GAGGT GAAGAAGCCT GGGGBCCTCAGT GAAGGTC
TCCTGCAAGGCTTCTGGT TACACCTTTACCAACTATGGTATCAGCT GGGT GCGGCAGGCC
CCTGGACAAGGGCT TGAGT GGATGGGAT GGATCAGCGCT TACGATGGT TACAGAAACTAT
GCACAGAAGCT CCAGGGCAGAGT CACCAT GACCACAGACACAT CCACGACCACTGCCTAC
ATGGAGCT GAGGAGCCTGAGAT CTGACGACACGGCCGT GTATTACTGTGCGAGAGATGT T
CAAGACTACGGTGACTACGACTACT TTGACT ACT GGGGCCAGGGAACCCTGGT CACCGTC

TCCTCA

158 Heavy Chain Protein:
QVQLVQSGAEVKKPGASVKVSCKASGYTFTNYG SWRQAPGQGEL EVWMGKI SAYDGYRNY
AQKLQGRVTMITDTSTTTAYMEL RSLRSDDTAVYYCARDVQDYGDYDYFDYWEQGTLVTV

SS
159 Light Chain DNA
GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACAGAGT CACC
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ATCACTTGCCGGGCAAGT CAGAGCATTAGCAGT TATTTAAATTGGT ATCAGCAGAAACCA
GGGAAAGCCCCTAACCT CCTGATCTATGCTGCATCCAGT TTGCAAAGT GGGGT CCCATCA
AGATTCAGGGGCAGT GGATCTGGGACAGAT TTCACT CTCACCAT CAGCAGT CTGCAACCT
GAAGATTTTGCAACTTACTACTGT CAACAGAGT TACAGT ACCCCCATCACCT TCGGCCAA
GGGACACGACTGGAGATTAAA

160 Light Chain Protein:
DI QUTQSPSSL SASVGDRVTI TCRASQSI SSYLNWQQKPGKAPNLLI YAASSL QSGVPS
RFRGSGSGTDFTLTI SSLQPEDFATYYCQQSYSTPI TFGQGTRLEI K

Anti body U1-32

161 Heavy chain EtNA
CAGGT GCAGCTGCAGGAGT CGGBCCCAGGACT GGTGAAGCCT TTACAGACCCTGTCCCTC
ACCTGCACTGTCTCTGGT GGCTCCATCAGCAGT GGTGATTACTACT GGAGCTGGATCCGC
CAGCACCCAGGGAAGGGCCT GGAGT GGAT TGGGTACATCTATTACAGT GGGACCACCTAC
TACAACCCGT CCCT CAAGAGT CGACT TACCAT AT CAGT AGACACGT CTAAGAACCAGT TC
GCCCTGAAGCTGAACT CTGT GACT GCCGCGGACACGECCGT GTATTACT GTGCGAGAGCC
GATTACGATTTTTGGAGTGGTTATTTTGACTACT GGBECCAGGGAACCCT GGTCACCGTC
TCCTCA

162 Heavy Chain Protein:
QVQLQESGPGLVKPLQTLSLTCTVSGGSr SSCDYYWSW RQHPGKGLEW GY1 YYSGTTY
YNPSLKSRVTI SVDTSKNQFALKLNSVTAADTAVYYCARADYDFWSGYPDYWEQGTLVTV

SS

163 Light Chain DNA:
GACATCCAGATGACCCAGT CTCCATCCT CCCTGTCTGCAT CTGTAGGAGACAGAGTCACC
ATCACTTGCCGGGCAGGT CAGGGCAT TAGAAAT GATTTAGGCTGGT AT CAGCAGAAACCA
GGGAAAGCCCCTCAGCGCCTGATCTATGCTGCATCCAGT TTGCAAAGT GGGGT CCCATCA
AGGT TCAGCGGCAGT GGATCTGGGACAGAATTCT CTCTCACAAT CTCCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGT CTACAGCATAATAGT TACCCGT GGACGT TCGGCCAA
GGGACCAAGGTGGAAATCAAAC

154 Light Chain Protein:
DI QUIQSPSSLSASVGDRVTI TCRAGQGE Rl TOL GAYQQKPGKAPQRLI YAASSLQSGVPS
RFSGSGSGTEFSLTI SSLQPEDFATYYCLQHNSYPWIFGQGTKVEI K

Anti body UZL-35

165 Heavy Chain DNA:
CAGGTG CAGCTGGTGGAGTCTGGGGGAG  GCTTGGTCAAGCCTGG AGGGTCCCTG AGACT C

TCCTGTGCAGCCTCTGGATTCACCT TCAGT GACTACTACAT GAGCT GGATCCGCCAGGECT
CCAGGGAAGGGECTGGAGTGGEGT TTCATATAT TAGTAGTAGT GGTAATAACATATACCAC
GCAGACTCTGT GAAGGGCCGATTCACCAT CTCCAGGGACAACGCCAAGAACTCACTGTAT
CTGCAAAT GAACAGCCT GAGAGCCGAGGACACGECCGTGTATTACT GTGCGAGAGAGAGA
TATAGT GGCTACGACGACCCTGATGGT TTTGATAT CTGGGGCCAAGGGACAATGGTCACC

GICTCTTCA

166 Heavy Chain Protein:
QVQLVESGGGEL VKPGGSLRLSCAASGFTFSDYYMSW RQAPGKGLEWSYI SSSGNNI YH
ADSVEGRFT| SRDNAKNSLYLQMNSL RAEDTAVYYCARERY SGYRDPDGFDIWGQGTMVT

VSS

167 Light Chain DNA
GACATCCAGATGACCCAGT CTCCATCCT CCCTGTCTGCAT CTGTAGGAGACAGAGTCACC
ATCACTTGCCAGGCGAGT CAGGACATTAGCAACTATTTAAGT TGGT TTCAGCAGAAACCA
GGGAAAGCCCCTAAGCT CCTGATCCACGAT GCATCCAAT T TGGAAACAGGGGT CCCTTCA
AGGT TCAGT GGAAGT GGATCTGGGACAGATTTTACT TTCACCAT CAGCAGCCTGCAGCCT
GAAGATATTGCAACATATTACTGTCAACAGTATGATAAT CCCCCGTGCAGT TTTGGCCAG

GGGACCAAGCTGGAGATCAAA
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159

170

171

172

173

174

175

Light Chain Protein:
DI QUTQSPSSL SASVGEDRVTI TCQASQDI Si nr LSWFQQKPGKAPKLLI HDASNLETGV?S
RFSGSGSGTDFTFTI SSLQPEDI ATYYCQQYDMPPCSFGQGTKLEI K

Ant i body u - 36

Heavy Chain DNA:

CAGGT GCAGCT GCAGGAGT CGEGCCCAGGACT GGTGAAGCCT TCACAGACCCTGTICCCTC
ACCTGCACTGTCTCTGGT GGCTCCATCAGCAGTGGTTATTACTACTGGAGCTGGATCCGC
CAGCACCCAGGEGAAGCGCCTGGAGT GGATTGGEGTACATCTATTACAGT GGGACCACCTAC
TACAATCCGT CCTTCAAGAGT CGAGT TACCATATCAGTAGACACGT CTAAGAACCAGTI TC
TCCCTGAAACT GAGCTCTGT GACT GCCGCGGACACGGECCGT GTATTACT GTGCGAGAGCC
GATTACGATTTTTGG AGTGGTCACTTi ' GACTACTGG GGCC AGGGAACCCTGGTC ACCGTC
TCCTCA

Heavy Chain Protein:

QVQLQESGPGLVKPSQTLSLTCTVSGGSI SSGYYYWSW ROHPCKGLEW GYI YYSGITY
YTJIPSFKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARADYDFWSGHFDYWCQGTLVTV

58S
Light Chain DNA
GACATCCAGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGT CACC

ATCACTTGCCG GGCAAGTCAGGG CATTAGAA ATGATTTAGGCTGGTATC AGCAGAAACCA
GGGAAAGCCCCTAAGCGCCTGATCTATGCTGCATCCAGI TTGCAAAGT GGGGT CCCATCA
AGGT TCAGCGGCAGT GGAT CT GGGACAGAAT TCACT CTCACAAT CAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTATTACTGT CTACAGCATAATAGI TACCCGT GGACGT TCGGCCAA
GGGACCAAGGT GGAAATCAAA

Light Chain Protein:
DI QTQSPSSL:SASV GDRVT I T'CRA SQGI RN DLGWQOQKPGKAPKRI.I YAASSLGSGVP S

RFSGSGSGTEFTLTr SSLQPEDFATYYCL QHNSYPWIFGQGTKVSI K

Ant i body u -37

Heavy Chain DNA

CAGGTTCAGCT GGTGCAGT CTGGAGCT GAGGT GAAGAAGCCTGEGECCTCAGT GAAGGT C
TCCTGCAAGGCTTCTGGT TACACCTTTACCAGCTATGGTATCAGCT GGGT GCGACAGGECC
CCTGGACAAGGACT TGAGT GGAT GGGAT GGATCAGCCCTTACGATGGT CACACAAACTAT
GCACAGAAGCT CCAGGGCAGAGT CACCATGACCACAGACACATCCACGAACACAGCCTAC
ATGCGAGCTGAGGAGCCT GAGATCTGACGACACGGCCGT TTATTACTGTGCGAGAGACCCC
CATGACTACAGTAACTACGAGGCTTTTGACT TCT GGGGECCAGEGAACCCTGGTCACCGTC
TCCTC

Heavy Chain Protein:

QVQLVQSGAEVKKPGASVTCVSCKASGYTFTSYd SWRQAPGQGLEWVGW SAYDGHTNY
AKLQGRVTMITDTSTMIAYMEL RSLRSDDTAVYYCARDPHDY SNYSAFDFWEQGTLVTV

S

Light Chain DNA
at gaggt cccct gct caget cct ggggct cct get act ct ggect ccgaggt gccagat gt g

acat ccagat gacccagt ct ccat cct ccct gt ct gcat ct gt aggagacagagt caccat

cact t gccgggcaagt cagagcat t agcagt t at t t aaat t ggt at cagcagaaaccaggg
aaagcccct aaccf ccct gat ct at gct gcat ccagt t t gcaaagt ggggt cccat caagat

t cagt ggcagt ggat ct gggacagat t t cact ct catcatcagcagt ct gcaacct gaaga
ttttgcaacttact act gt caacagagtt acagt acccccat caccttcggccaagggaca

cgact ggagat t aaacgaact gt ggct gcaccat ct gt cttcat cttcccgccat ct gatg

agcagt t gaaat ct ggaact gcct ct gt t gt gt gcct gct gaat aact t ct af ccccagaga
ggccaaagt acagt ggaaggt ggat aacgcc
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175

177

Light Chain Protein:
DIQUTQSPSSL SA SYCDrRV T TCRASQS I SSYLNWY QQKPGKAPNLL I YAASSL) SGVPSR
FSGSGSGTDPTLTI SSLQPEDFATYYCQQSYSTPI TFGQGTRLEI K

Anti body 171-3¢

Heavy Chain DNA

accat ggact ggacct ggagggt ccttttctt ggt ggcagcagcaacaggt gcccact ccca
ggttcagctggtgcagt ct ggage Lgaggt gaagaagcet ggggcec t cagtgaaggtctcct
gcaaggctt ct ggtt acacct tt accaact at ggt at caget gggt gcggcaggeccct gga
caagggc t t gagt ggat ggga t ggat cagcgc tt acgat ggt t acagaaactat gcacagaa
gct ccagggcagagt caccat gaccacagacacat ccacgaccact gcct acat ggagct ga
ggagcct gaga tctgacgacacggccg tgtattactgt gcgagagatgtt caagactacggt
gact acgact act ttgactactggggccagggaaccct ggtcaccg tctcctcagettccac
caagggcccat ccgtcttccccect ggt gccct gect ccaggagcacct ccgagagcacagcecg
ccct ggget gect ggt caaggact actt ccccgaaccg

173 Heavy Chain Protein

179

180

181

QVQLVQSGAEVKKPGASVKVSCKASGY TFTNYGE SWVR QAPGQGL EWMGH | SAYDGYRNYA
QKLQGRVTMITDTSTTTAYMEL RSLRSDDTAVYYCARDVQDYGDYDYFDYWGQGTLVTVSS

Li ght Chain DNA

cagct cct ggggct cct gect act ct ggct ccgaggt gccagat gt gacat ccagat gaccc
agt ct ccat cct ccct gt ct gcat ct gt aggagacagagt caccat cactt gccgggcaag

t cagagcattagcagttatttaaattggtat cagcagaaaccagggaaagcccct aacctc
ctgatctatgctgcatccagihttgcaaagtggggtcccat caagattcagtggcagtggat
ctgggacagat ttcactct caccat cagcagt ct gcaacct gaagattttgcaacttacta
ct gt caacagagttacagt acccccat cacctt cggccaagggacacgact ggagatt aaa
cgaact gt ggct gcacca tctgtcttcatcttcccgecat ct gat gagcagttgaaatctg
gaact gcctct gttgt gt gcct gct gaat aactt ct at cccagagaggccaaagt acagtg

gaaggtggataacgcc

Li ght Chain Protein:
DI QMTQSPSSLSASVGDRVTI TCRASQS! SSYLNWYQOKPGKAPNLLI YAASSLQSGVPSR
FSGSGSGTDFTLTI SSLQPEDFATYYCQQSYSTPI TFGQGTRLSI K

Antibody Ul1-1

Heavy Chain DNA:
catctgtggttcttcctcctgcetggt ggcaget cccagat gggt cct gt cccaggt gcagce

t gcaggagt cgggcccaggact ggt gaagcct t cacagaccct gt ccct cacct gcact gt
ctct ggt ggct ccat caacagt ggt gat t act act ggagct ggat ccgccagcacccaggg
aagggcct ggagt ggat t gggt acat ct at t acagt gggagcacct act acaacccgt ccc

t caagagt cgagt t accat at cagt agacacgt ct aagaaccagtt ct ccct gaagct gag
ctct gt gact gccgcggacacggecgt gt att act gt gcgagagcagattacgatttttgg
agtggttacktttgactactggggccagggaaccctggtcaccgtctcctcagecctccacca
agggcccat cggtcttccccct ggcaccct cct ccaagagcacct ct gggggcacaacggce

cctgg
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182

143

184

165

18S

187

188

Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSI NSGDYTOSVI I RQHPGKGLEW GYI YVSGSTYY
NPSLKSRVTI SVDT SKNQFSLKL SSVTAADTAVYYCARADY DFH SGY FDYWGQGTLVTVSS

Light Chain DNA:
atgagggtccetgcectcagectcctggggcectectgetgekbectggttcccaggtgeccaggtgtga
cat ccagat gacccagt ct ccat cct ccct gt ct gcat ct gt aggagacagagt caccat ca
cttgccgggcaag tcagggca ttagaaatgat ttaggctggtatcagcagaaaccagggaaa
gcccct aagegect gat ct at gct gcat ccagt tt gcaaagt ggggt cccat caaggtt cag
cggcagt ggat ct gggacagaat t cact ct cacaat cagcagcct gcagcct gaagattttg
caacttattactgtctacagcat aat agttacccgbggacgttcggccaagggaccaaggt g

gaaat caaacgaact gt ggct gcaccatctgtcttcatcttcccgccat ct gat gagcagt t

gaaat ct ggaact gcctct gt t gt gt gcct gct gaat aact t ct at cccagagaggccaaag

t acagt ggaaggt ggat aacgc

Light Chain Protein
DI CMTQSPSSL SASVGDRVTI TCRA SQGI R¥DLGRYQUKPGKAPKRL | YAASSLQSGVPSR
FSGSGSGTEFTLTI SSLQPEDFATYYCL QHNSYPWIPGQGTKVEI K

Anti body UL-3

Heavy Chain DNA
tggttcttccttctgetggt ggcaget cccagat gggt cct gt cccaggt gcaget gcagga

gt cgggcccaggacf cggt gaagcect t cacagaccct gt ccct cacct gcact gt ctctggtg

gct ccat cagcagt ggt ggt t act act ggagct ggat ccgccagcacccagggaagggcct g

gagt ggat t gggt acat ct at t acagt gggagcacct act acaacccgt ccct caagagt cg

agt t accat at cagt agacacgt ct aagaaccagtt ct ccct gaagct gagct cf cgt gact g
ccgcggacacggcecgt gt at t act gt gcgagagat ggct at ga tagtagtggttat taccac
ggctactttgact act ggggccagggaaccct ggt caccgt ct cct cagect ccaccaaggg

cC

Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSI SSGGYni SW ROQHPGKGLEW GYI YYSGSTYY
NPSLKSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARDGYDSSGYYHGYFDYWSQGTLVT

VSS

Light Chain DNA:

H3_130_1N1K

caggtct teat ttctctgttgcetctggatctctggtgectacggggaca tegt gat gaccc
agt ct ccagact ccct ggct gt gt ct ct gggcgagagggccaccat caact gcaagt ccag
ccagagtgttttatacagct ccaacaat aagaact acttagctt ggt accagcagaaac. ca
ggacagcct cct aagct gct cat t t act gggcat ct acccgggaat ccggggt ccct gacc

gat tcagtggcagcggg tctgggacaga lltcactctcaccatcagcagcc tgeagge tga
agatgtggcagtttattackgkcagcaatat Ea tagtact ccgctcactttcggcggaggg
accaaggt ggagat caaacgaact gt ggct gcaccatctgtcttcatc ttcccgeccatctg
at gagcagt tgaaatctggaactgcctc tgttgtgtgectgcetgaataacttctatcccag
agaggecaaag tacagtggaaggt ggataacgc

Light Chain Protein:
DIVMTQSPDSLAVSLGERATI NCKSSQSVLYSSH KNYLAWYQQRPGQPPKLLIYNASTRE
SGVPDRFSCGSGSGTDFTLTI SSLQAEDVAVYYCQQYYSTPLTFGGGTKVEI K
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189

190

191

192

193

194

195

Antibody Ul-4

H3, 133_1N1G1

Heavy Chain DMA

ctgtggttcttectectge tggtggcagctcccaga tgggtcctygtcccaggtgcage tgea
ggagt cgggcccaggact ggt gaagect t cacagaccct gt ccct cacct gcactgtctetg
gtggctccatcagtagtggtgattact act ggagct ggat ccgccagcacccagggaagggce
ct ggag t ggattgggt acat ct att acagt gggagcacct act acaacccgt ccct caagag

t cgagt taccat at cagt agacacgt ct aagaaccagttct ccct gaagtt gagct ct gt ga
cf cgccgecggacacggcecgt gt at t act gf cgcgagagcecgattacgatttttggagt ggtt at
tttgact act ggggccagggaaccct ggt caccgt ct cct cagcct ccaccaagggcccat c
ggtcttccccct ggcaccctc

Heavy Chain, Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSI SSGDYYVISW RQHPGKGLEW GYI YYSGSTYY
NPSL® SRVT I SVD T SKNQF SLKL SSVTAADTAVYY CARADYDFWS GYFDYWGQGTLVTV SS

Li ght Chain DNA

H3 133, IN1K

gt gcccgcet cagegect gggget ccf cget get ct ggt t cccaggt gccaggt gt gacat cc
agat gacccagf cct ccat cct ccct gt ct gcaf cct gt aggagacagagt caccat cacttg
ccgggcaagt cagggcat t agaaat gatt t aggct ggt at cagcagaaaccagggaaagcc
cct aagcgcect gat ct at gct gcat ccagt t t gcaaagt ggggt cccat caaggtt cagcg
gcagt ggat ct gggacagaat t cact ct cacaat cagcagcct gcagcct gaagattttge
aacttattactgtctacagcat aat aatt acccgt ggacgtt cggccaagggaccaaggt g
gaaat caaacgaact gt ggct gcaccat ct gt ctt cat ctt cccgccat ct gat gagcagt

t gaaat ct ggaact g

Light Chain Protein
DI QUTQSPSSLSASVGDRVTI TCRASQE Rl TOE- GWQQKPG Ci PKRLI YAASSLQSGVPSRF

SGSGSGTEFTLTI SSLQPEDFATYYCL QENHYPWIFGQGTKVEI K

Anti body U -5
Heavy Chain DMA:

H3, 138_1N1GL
tggt tcttecttctgetggt ggcaget cccagat gggt cct gt cccaggt gcaget gcagga

gt cgggcccaggact ggt gaagect t cacagaccct gt ccct cacct gcact gt ct ct ggt g
gct ccat cagcagt ggt gat t act act ggagct ggat ccgccagcacccagggaagggcect g
gagt ggat t gggt acat ct at t acagt gggagcacct act acaacccgt ccct caagagt cg
agt t accat at cagt agacacgt ct aagaaccagt t ct ccct gaagct gagct ct gt gact g
ccgcggacacggcecgt gtatttct gt ycgagagccgattacgatttttggagtggttatttt
gact act ggggccagggaaccc tggt caccgtc tectcagcct ccaccaagggcce

Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSI SSGDYYWBW RQKPGKGELEWKGY! YYSGSTYYW

PSLKSRVT I SVDT SKNQF SLXL SSVTAADTAVY FCARADYDFWSG ¥ FDYWGQGI'LVTVS S

Li ght Chain DNA:

H3_138_1N1K

at gagggt ccccgc tcagct cct ggggct cct gct gct ct ggt t cccaggt gccaggt gt ga
catccagatgacccagtctecatcctccctgtctgcatctgtaggagacagagtcaccatca
ctt gccgggcaagt cagggcat t agaaat gat t t aggct ggt at cagcagaaaccagggaaa



71

W 5/155
0 2015/155998 PCT/JP2015/002020

196

197

198

199

200

201

gcccctaagcecgectgatctatgctgcatccaytlbtgcaaagtggggtcccatcaaggttcag
cggcagt ggat ct gggacagsat t cact ct cacaat cagcagcct gcagcct gaagattttg
caacttattacfcgtctacagcat aat acttacccgt ggacgt f ccggccaagggaccaaggtg
gaaatcaaacgaactgtggctgcaccatctgtcttcatcktcccgccatctgatgagcagtt
gaaat ct ggaact gcctct gt t gt gt gcct gct gaat aactt ct at cccagagaggccaaag

t acagf cggaaggt ggat aacgc

Light Chain Protein
DI Q4PQ SPSSLSASVGDR VT TCRASQGI ENDLGNYQQKP&KAPKRLI YAASSLOSGVPS

RFSGSGSGIEFTLTISSI.QPERFATYYCLOHNTY PHTFGRGTKVEI K -

Antibody U -6

Heavy Chain DNA

H3_ 162 _1N1G1
tggttcttccttctgetggtggcaget cccagat gggt cct gt cccaggt gcagcet gcagga
gt cgggcccaggact ggt gaagcct t cacagaccct gt cccf ccacct gcact gt ct ct ggt g
gct ccat cagcagt ggt gat t act act ggagct ggat ccgccagcacccagggaagggcct g
gagt ggaf ct gggt acat ct at t acagt gggagcacct act acaacccgt ccct caagagt cg
agtt accat at cagt agacacgt ct aagaaccagtt ct ccct gaagct gagct cf cgt gact g
ccgcggacacggcecgtgtatttct gt gcgagagccgattacgat ttttggaatggttatttt
gact act ggggccagggaaccct ggt caccgt ct cct cagcct ccaccaagggccc

Heavy Chain Protein
QVQLQRESGPGLVXPSQTLSLTCTVSGESISSGDY YWSW| RQHPGKGI-EW| GY 1 ¥YSGSTY
YHPSLKSRVTr SVDTSKNQFSL KL SSVTAADTAVYFCARADYDFWNGYFDYWEQGTLVTV

S3

Li ght Chain DNA:

H3 162 1N1K
atgagggtccccgckcagctcctggggctectgetgetectggttcccaggtgceccaggtgtga
cat ccagat gacccagt ct ccat cct ccct gf cct gcat ct gt aggagacagagt caccat ca
ct f cgccgggceaagt cagggceat t agaaat gat t t agget ggt at cagcagaaaccagggaaa
gcccct aagegect gat ct at get get t ccagt t t gcaaagt ggggt cccat caaggt t cag
cggcagt ggat ct gggacagaat t cact ct cacaat cagcagcct gcagcect gaagattttg
caacttattact gt ct acagcat aat act t acccgt ggacgt t cggccaagggaccaaggt g
gaaat caaacgaact gt ggct gcaccat ct gt cf ct cat ctt cccgccat ct gat gagcagf ¢ t
gaaat ct ggaact gcctct gt t gt gt gcct gct gaat aact t ct at cccagagaggccaaag

t acagt ggaaggt ggat aacgcc

Li ght Chain Protein
DI QMTQSPSSL SASVGDRVTI TCRASQG RNDL GWQQKPGKAPKRLI YAASSL QSGVPS

RFSGSGSGTBFTLTI SSLQPEDPATYYCL QHKTYPWIFGQGTKVBI K

Anti body U1-8

Heavy Chain DNA

H3 174 1N1G1

tt ggt ggcagcagct acaggcacceacgcccaggt ccagct ggt acagt ct ggggct gaggt
gaagaagcct ggggcct cagf cgaaggt ct cct gcaaggtt tceggatacaccctcactgaat
t at ccat gt act gggt gcgacaggct cct ggaaaagggct tgagtggat gggaggttt tgat
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202

203

204

205

205

207

cctgaagatggtgaaacaatctacgcacagaagttccag¢ggcagagtcaccatgaccgagga
cacat ct acagacacagcct acaf cggagcet gagcagcecf cgagat ct gaggacacggecgt gt
at t act gf cgcaact gggt ggaact acgt ct t t gact act ggggccagggaaccct ggt cacc
gtcfccct cagect ccaccaagggecc

Heavy chain Protein
QVQLVQSGAEVKKPGASVKVSCKVSGYTLTELSI i YW/RQAPGKGL EWMGGF-DPEDGET! YA
KFQGRVTMIEDTSTDTAYMEL SSLRSEDTAVYYCATGANYVPDYWEQGTLVTVSS

Li ght Chain DNA

H3, 174 1IN1K

ggat ccagt ggggat at t gt gat gact cagt ct ccact ct ccct gcccgt cacccct ggaga
gccggect ccat ct cct gcaggt ccaghcagagcect cct gcat agf caat ggat acaact at t
t ggat t ggt acct gcagaagccagggcagt ct ccacagct cct gatctatttggattct cat
cgggcct ccggggt ccct gacaggt t cagt ggcagt ggat caggcacagattttacact gaa
aat cagcagagt ggaggct gaggat gt t ggggt t t at t act gcat gcaagct ct acaaact ¢
cgct cacttt cggcggagggaccaaggt ggagat caaacgaact gt ggct gcaccat ct gt c
ttcatcttcccgccat

Li ght Chain Protein.
DI VMIQSPLSLPVTPGEPASI SCRSSQSLLHSWGTOYL DWYLQKPGQSPQLLI YDDSHRA
SGVPDRFS GSGSGTDFTLKI SRVEAEDVGVYYCMQALQTPLTFGGGTKVE  IK

Antibody Ul-11

Heavy Chain DNA

H3_ 178, 1IN1G1
tggttcttccttctget ggt ggcaget cccagat gggt cct gt cccaggt gcaget gcagga
gt cgggcccaggact ggt gaagcct t cacagaccct gt cccf ccacct gcact gt ct ct ggt g
gct ccat cagcagt ggt gat t act acf cggagct ggat ccgccagcacccagggaagggcct g
gagt ggat t gggt acat ct att acagt gggagcacct act acaacccgt ccct caagagt cg
agttaccat at cagt agacacgt ct aagaaccagtt ct ccct gaagct gagct ct gt gactg
ccgcggacacggecgt gt atttct gt gcgagagccgattacgatttttggagtggttatttt
gact act ggggccagggaaccct ggt caccgt ct cct cagcct ccaccaagggcccat cgag
tcttccecect gg

Heavy Chain Protein
QVQLQESGPGLVKPSQILSLTCTVSGGSI SSCDYYWBW RQHPGKGLEW GYI YYSGSTY
YNPSLKSRVTISVDT SKNQFSLKLS SVTAADTAVY PCARADYDFWSGYFDYWEQGTLVTV

SS

Li ght Chain DNA

H3_178 1NIK
at gagggt ccccgct caget cct ggggcet cct get get ct ggt t cccaggt gccaggt gt g
acat ccagat gacccagt ct ccat cct ccct gt ct gcat ct gt aggagacagagt caccat
cactt gccgggcaagt cagggcat t agaaat gat t t aggct ggt at cagcagaaaccaggg
aaagcccct aagcgect gat cf cat gct gcat ccagt t t gcaaagt ggggt cccat caaggt
t cagcggcagt ggat ct gggacaaaat t cact ct cact at cagcagcct gcagcct gaaga
ttttgcaacttattactgtctacagcataatacttacccgt ggacgttcggccaagggacc
aaggt ggaaat cagacgaact gt ggct gcaccat ct gt cttcatcttcccgccat ct gat g
agcagt t gaaat ct ggaact gcctct gt t gt gt gcct gct gaat aact t ct at cccagaga
ggccaaagt acagt ggaaggt ggat aacgcc
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209

210

211

212

213
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Light Chain Protein
DI QUTQSPSSLSASVGEDRVTI TCRASQG RNDL GWYQOKPGKAPKRL | YAASSLQSC—NP
SRFSGSGSGrK FTLTI SS1,QPEDFATYYCLOHNTY W T FGQGTKVEI R

Anti body wul -16

Heavy Chain DNA:

H3_221 1NiGl

accat gaaacatctg tggttcgtcetcctgctggtggcagetcccagatgggtcctgtccc
aggt gcagct gcaggagt cgggcccaggact ggt gaagecctt cacagaccct gt ccct cac

ct gcact gt ct ct ggt ggct ccat cagcagt gg  tgattactackggagctggatccgecag
cacccagggaagggoct ggagt ggat t gggt acat cf cat t acagt gggagcacct act aca
acccgt ccct caagagt cgagtt accat at cagt agacacgt ct aagaaccagttct ccct
gaagc tgagct ct gt gact gccgcggacacggecgtg tat tactgtgcgagagcgga ttac
gatetttggagtggt tattttgactactggggccagggaatcctggtcaccgtctccicag
cct ccaccaagggccca tcggtelleccccctggecaccce tectccaagaacacc t¢tggggg
cacagcggccct gggcet gecct ggt caaggact actt ccccgaaccggt gacggt gt cct gg
aact caggcgccctg

Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSI SSCDYYWSW RQKPGKGLEW GYI YYSGSTYY
WPSLKSRVTI SVDTSKNQFSJ - KLSSVTAADTAVYYCARADYDFWSGYFDYWEQA LVTVSS

Li ght Chain DNA

H3_ 221 iN1K
atgagggtccccgcgeagetecetggggctecetgetgetctggtécccaggtgeccaggtgt
gacat ccagat gacccagt ct ccat cct ccct gt ct gcat ct gt aggagacagagt cacc
at cact t gccgggcaagt cagggcat t agaaat gat t t aggct ggt at cagcagaaacca
gggaaagcccct aagcgcect gat ct at gct gcat ccagt t t gcaaagt ggggt cccat ca
aggt t cagcggcagt ggat ct gggacagaat t cact ct cacaat cagcagcct gcagcect
gaagattttgcaacttattactgtctacagcat aat agttacccgt ggacgttcggccaa
gggaccaaggt ggaaat caaacgaact gt ggct gcaccatct gt cttcatcttcccgeca
t ct gat gagcagt t gaaat ct ggaact gcct ct gt t gt gt gcct gct gaat aact t ct at
cccagagaggccaaagt acagt ggaaggt ggat aacgcc

r>ight Chain Protein
DI QUTQSPSSLSASVGDRVTI TCRASQA RI TOLGW QKPGKAPKRLI YAASSL QGSGVPSR
FSGSGSGTEFTLTI SSLQPEDFATYYCLQHNSYPW FGQGTKVEI K

Anti body U1-17

Heavy Chain DNA:

H3_224 1WGL
tggttcttccttctgctggtggcagcet cccagat gggt cct gt cccaggt gcaget gcagg
agf ccgggcccaggact ggt gaagcct t cacagaccct gt ccct cacct gcact gt ct ct gg
t ggct ccat cagcagt ggt gat t act act ggagct ggat ccgccagcacccagggaagggc
ct ggagt ggat t ggat acat ct at t acagt gggagcacct act acaat t cgt ccct caaga
gt cgagt t accat at cagt agacacgt ct aagaaccagtt ct ccct gaagct gagct ct gt
gacf cgccgcggacacggccgt gt at t act gt gcgagagcggatt acgattttt ggagt ggt
tattttgactact ggggccagggaaccct ggt caccg tctcctcagcct ccaccaagggcc
catcg :
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214

215

216

217

218

219

220

Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSI SSCDYYWSW RQHPGKGLEW GY1 YYSGSTYy

NSSLKSRVTI SVDTSKNQPSLKLSSVTAADTAVYYCARADYDFWSGYFDYWEQGTLVTVSS

Li ght Chain DNA:

H3_224.,1IN1K
ggbgccaggbgbgacatccagatgacccagtctccabecctccecbgtctgcatctgtaggag
acagagt caccat cact t gccgggcaagt cagggcabt agaaat gat t t aggct ggt at ca
gcagaaacct gggaaagcccchbaagcgcct gat ct at gct gcat ccagt t bgcaaagt ggg

gt cccabcaaggbbcagcggcagt ggabct gggacagaat t cact ct cacaat cagcagcc
tgcagcctgaagéttttgcaacttattactgtctacagcacaabagtbacccgtggacgtt
cggccaagggaccaagg tggaaat caaacgaact gbggct gcaccatctgtcttcatchbtc
ccgcca

Light Chain Protein
DI QUTQSPSSLSASVGDRVTI TCRASQG RNDL GOTQQKPGKAPKRLI YAASSLQSGVPS
RFSGSGSGTEFTLTI SS- . QPEDFATYYCLQHNSYPWIFGQGTKVEI K

Anti body Ui-18

Heavy Chain DNA

H3_ 227 1x1d
aggttcttccttctgetggtggcagcet cccagat gggt cct gt cccaggbgcagcet gcagg
agt cgggcccaggact ggt gaagcctt cacagaccct gt ccct cacct gcact gt ct ct gg
t ggct ccat cagcagt ggbgat t act act ggagct ggat ccgccagcacccagggaagggc
ct ggagt ggabt ggat acat ct at t acagt gggagcacct act acaacccgt ccct caaga
gt cgagt t accat at cagt agacacgt ct aagaaccagt t ct cccbgaagct gagcet ct gt
gact gccgcggacacggccgt gt at t act gt gcgagagccgat t acgat tt t bggagt ggt
tatt bt gact act ggggccagggaaccct ggt caccgt ct ccbcagccbccaccaagggcc
catcggtcttcccect ggcaccct cct ccaagagcacct ct gggggcacagcggccct ggg
ct gccbggt caaggact act bccccgaaccgg — t gacggt gt cgt ggaact caggcgecct

Heavy Chain Protein
QVQLQESGPGLVKPSQTLSLTCTVSGGSI SSCDYYWSW RQHPGKGLEW GY1 YYSGSTYY
NPSLKSRVTI SVDTSKMQFSLKLSSVTAADTAVYYCARADYDFWSGYFDYWEQGTLVTVSS

Li ght Chain DNA

H3_227_1 NI1g

at gagggt ccccgct cagct cct ggggcet cect get get ct ggt t cccaggt gccaggt gt ga
cat ccagat gacccagt ct ccat ccbccect gt ct gcat ct gt aggagacagagbcaccat ca
cttgccgggcaagt cagggcat t agaaabgat t baggct ggbat cagcagaaaccagggaaa
gcccct aagegcect gat ct at gect gcat ccagt t t gcaaagt ggggt cccat caaggtt cag
cggcagbggat chgggacagaabt cact ct cacaat cagcagcct gcagect gaagattttg
caacttattactgtctacagcat aat agttacccgt ggacgttcggccaagggaccaaggt g
gaaat caaacgaact gt ggct gcaccat ct gt cbt cat ctt cccgccat ct gat gagcagt t
gaaat ct ggaacbgcct cbgt t gt gt gcct gct gaat aact t ct at cccagagaggccaaag

t acagt ggaaggt ggat aacg

Light Chain Protein’
DI QUITQSPSSL SASVGDRVTI TCRASQG RNDL GAWYQQKPGKAPKRLI YAASSL QSGVPS
RFSGSGSGTEFTLTI SSLQPEDFATYYCLQHWSYPWIFGQGTKVEI K
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221

222

223

224

225

226

227

Anti body y1-33

Heavy Chain DNA

HA_J.4_INIA
ctgtggktcttccttctgectggtggcagectcccagatgggtcctgtcccaggtgcagetrge
aggagt cgggcccaggact ggt gaagcctt cacagaccct gt ccct cacct gcact gt cfcc
tggtggctccatcagcagtggtgattact act ggagct ggat ccgccagcacccagggaag
ggcct ggagt ggat t gggt acat ct at t acagt gggagcacct act acaacccgt ccct ca
agagt cgagtt accat gt cagt agacacgt ct aagaaccagtt ct ccct gaagct gagctc

t gt gact gccgcggacacggcecgt gt att act gt gcgagagccgat tacgatetttggagt
ggtcactttgactgct ggggccagggaaccctgg tcaccgtctectcagcttccaccaagg
gccccakcecgtecgtccccc

Heavy Chain Protein
QVQLQESGPALVKPSQILSLTCTVSGGSI SSGDYWSW RQHPGKGLEW GYI YYSGSTYY

NPSLKSRVTMSVDT SKWOFSLKL SSVTAADTAVYYCARADYDFNSGHFDCWGEQGTLVTVSS

Li ght Chain DNA:

H4_14,1N1K

atgagggt ccccget caget cct gggget cctgetgetct ggt  tcccaggtgeccaggtgtga
cat ccagat gacccagt ct ccat cct ccct gt ct gcat ct gt aggagacagagt caccat ca
cttgccgggcaagt cagggcat t agagat gat t t aggct ggt at cagcagaaaccagggaaa
gcccct aagcgcect gat ct at gct gaat ccagt t t gcaaagt ggggt cccat caaggtt cag
cggcagt ggat ct gggacagaa ttcactcktcacaatcagcagcctgcagcc tgaagatletg
caacttattactgtctacagcat cat agttacccgt ggacgttcggccaagggaccaaggtg
gaaat caaacgaact gt ggct gcaccatctgtcttcatcttcccgcec )

Light Chain Protein
Dl QUTQSPSSL SASVCDRVTI TCRASQG RDDL GWYQRKPGKAPKRLI YAESSL QSGVPSR

FSGSGSGTEFTLTI SSLQPEDFATYYCLOHHSYPMIFGQGTKVEI K

Anti body ©1-29

Heavy Chain DNA

Hi_ 107 1N1GA

t ggct gagctgggttttcctcgttgetcttttaagaggt gt ccagt gt caggt gcagct gg

t ggagt ct gggggaggcgt ggt ccagcct gggaggt ccct gagact ct cct gt gcagegt ¢
tggattcaccttcaatagctat gacat geaetgggtccgccaggc tccaggcaaggggce tg
gagtgggtggcagttatatggtatgat ggaagt aat aaatact atgeagaetccgt gaagg
gccgatt caccat ct ct agagacaat t ccaagaacacgct gt at ct gcaaat gaacagcct
gagagccgaggacacggct gt gt at t act gt gcgagagaccgctt gt gt act aat ggt gt a
tgct at gaagact acggt at ggacgt ct ggggccaagggaccacggt caccgt ct cct cag
cttccaccaagggcccat ccgtcttcccecct ggecgecct gect ccagg' agcacct ccgagag

cacagccgccct gggce

Heavy Chain Protein
QVQLVSSGGEEWPGRSL RL SCAASGFTFNSYDVHVWRQAPGKGL EVWAVI WDGSMKYYA

DSVKGRFTI SRDNSKNTL YLQVNSLRAEDTAVYYCARBRL CTNGVCYEDYGVDVWGEQGT TV
TVSS

Li ght Chain DNA

H4_ 107_1N1K

at gagggt ccct gct cagcet cct ggggcet cct get get ct gget ct caggt gccagat gt ga
cat ccagat gacccagt ctcca tcctccctgtctgcat ct gt aggagacagagt caccat ca
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cttgccaggcgagtcaggacattagcaactatttaaattggt at cagcagaaaccagggaaa
gcccctaaggtcckgatctacgatgcatccaatttggaaacaggggt éccatcaaggttcag
t ggaagt ggat ct gggacagattttactttcaccat cagcagcct gcagcct gaagatgttg
caacat att act gt caacact at gat act ct cccgct cacttt cggcggagggaccaaggt g
gagatcaaacgaact gt ggct gcaccatctgtct teatcttcccgccatctgatgagcagtt
gaaat c tggaactgcctctgttgtgtgectget gaat aacttctat cccagagaggccaaag

t acagt gg

228 Light Chain Protein
DI QUTQSPSSLSASVGDRVTI TCQASQDI SNYL I WWQQKPGKAPKVLI YDASNLETGVPSR
FSGSGSGTDFTFTI SSLQPEDVATYYCQHYDTLPTVTFGGGTKVEI K

Anti body U -30

229 Heavy Chain DNA:
H4_.il 6_1_1IN1A
ggact gt gcaagaacat gaaacacct gt ggttcttcctcct gct ggt ggcagct cccagat g
ggt cct gt cccaggt gcagcet gcaggagt cgggcccaggact ggt gaagcct tt acagaccc
t gt ccct cacct gcact gt ct ct ggt ggct ccat cagcagt ggf cgat t act act ggagct gg
at ccgccagcacccagggaagggcct ggagt ggat t gggt acat ct at t acagt gggaccac
ctact acaacccgt ccct caagagt cgagt t accat at cagt agacacgt ct aagaaccagt
t cgccct gaagct gaact ct gt gact gccgcggacacggccgt gt at t act gt gcgagagcc
gattacgatttttggagtggttatttfcgactact ggggccagggaaccct ggt caccgtctc
ct cagctt ccaccaagggcccat ccgtcttccccct gg

230 Heavy Chain Protein
QVQLQESGPGLVKPLQTLSLTCTVSGGSI SSCDYYWBW RQHPGKGLEW GYI YYSGTTYY
NPSLKSRVT| SVDT SKNQFAL KLINSVTAADTAVY Y CARADYDFWSGY FDYWGQGTLVTVSS

231 Light chain DNA
H4_11S_1 INIK
at gagggt ccct gct caget cct gggget cct get get ct ggt t cceaggt gccaggt gt g
acat ccagat gacccagt ct ccat cct ccct gt ct gcat ct gt aggagacagagt caccat
cacttgccgggcaggt cagggca ttagaaat gatttaggct ggt at cagcagaaaccaggg
aaagcccct cagcgcect gat ct at gct gcat ccagt t t gcaaagt ggggt cccat caaggt
t cagcggcagt ggat ct gggacagaat t ct ct ct cacaat ct ccagcect gcagect gaaga
_ttttgcaacttattactgtctacagcataatagttacccgtggacgttcggccaagggacc
aaggt ggaaat caaacgaact gt ggct gcaccatctgtcttcatcttcccgccat ctgatg
agcagt t gaaat ct ggaact gcct ct gt t gt gt gcct gct gaat aact t ct at cccagaga
ggccaaagt acagt ggaaggt ggat aacgccct t ccaat cggg

232 Light Chain Protein
DI QUITQSPSSL SASVGDRVTI TCRAGQGL RNDL G QQKPGKAPQRLI YAASSLQSGVPSR
FSGSGSGTEFSLTI SSLQPEDFATYYCLQHKSYPWIFGQGTKVEI K

[0073]
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[Chem.15]
Sequence List of ODR
, . Pat. T
Chain antibodies number: CDR1 CDR2 COR3
3 Heavy GGSINSGDYYWS ADYDFHSGYFDY
U1-1 YIYYSGSTYYNPSLKS
Light RASQGIRNDLG AASSLQS LOHNGYPWT
N GGEISSGDYYWS ADYDFWSGYFDY
Heavy U1-2 YIYYSGSTYYNPSLRS
Tight RASQGIRNDLG AASSLOS LOHNGY PWT
GGSISSGOYYWS DGYDSSGYYHGYFDY
Heavy YIYYSGSTYYNPSLKS
Jt-3
WASTRES QQYYSTPLT
Light KSSQSVLYS SNNKNYLA
Heavy GGSISSGDYYWS ADYDFWSGYFDY
U1-4 YIYYSGSTYYNPSLKS
Light RASQGIRNDLG AASSLQS LORNNYPWT
GGSISSGDYYWS ADYDFWSGYFDY |
Heavy YIYYSGSTYYNPSLKS
Lit-5
Light RASQGIRNDLG AASSLOS LQHNTYPWT
[ GGSISSGDYYWS ADYDEWHGYEDY
Heavy U1-6 YIYYSGETYYNPSLKS
Light RASQGTRNDLG AASSLOS LOHNTY PWT
’ GGSISSGOYYWS ADYDFWSGYFDY
Heavy YIYYSGSTYYNPSLKS
1.7
Light RASQDIRNDLG ANSSLOS LOHNSYPWT
GYTLTELSHMY GWNYVFDY
Heavy GFDPEDGETIYAQKFQG
L1-8 N
Light LDSHRAS MOALQTPLT
RSSQSLLHSNGYNYLD
GGS1SSGDYYWS ADYDFWNGYFDY
Heavy U1-9 YTYYSGSTYYRPSLKS
Light RASQDIRNDLG AASSLOS LOHNSY PWT
Heavy GGSISSGDYYWS ADYDFWSGYFDY
UJ1-10 YIYYSGSTYYNPSLKS
Light RASQGIRNDLG AASSLGS LOHRNY PRT
Heavy GGSISSGOYYWS ADYDFWSGYFDY
Ut-t1 YIYYSGSTYYNPSLKS
Light RASQGIRNDLG AASSLQS LOENTYPWT
GGSISSGDYYWS ADYDFWSGYEDY
Heavy Y IYYSGSTYYNPSLKS
Ui-12
Light RASQGIRNDLG ARGSLOS LOHNNY PWT
Heavy GGSISSGOYYWS EDDGHDV
U1-13 YIYYSGSTYYNPSLKS
LGSNRAS MQALQTPIT
Light RSSOSLLHSNGYNYLE
: GGSISSGRYYWS ADYDFWSGY FDY
Heavy {59-14 YIYYSGSTYYNPSLKS
Lght RASQGIRNDLG ARSSLOS LOHNTYPWT ’"
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I GGSYSSCOYYHS DEDYDTAMVDAFDT
Heavy YIYYSGSTNYNPSLKS
ui-15
Light RASOSLSGHNYLA CASSRAT OQYDRSPLT
GGSI1SSGOYYWS ADYDFWSGYFDY
Heavy U1-18 YIYYSCSTYYNPSLKS
Light RASQGIRNDLG ARSSLOS LOHNSY PWNT
GGSISSGDYYWS ADYDFWSGYFDY
Heavy YIYYSGSTYYNSSLKS
Ut-17
Light ' RASQGIRNDLG AASSLQS LQHNSYPWT
GGSISSGDYYWS ADYDFWSGYFDY
Heavy U1-18 YIYYSGSTYYNPSLKS
Light RASQGIRNDLG AASSLOS LOHNSYEWT
Heavy GGSISSCDYYWS GDYDFWSGEFDY
t1-18 YIYYSGSTYYNPSLKS
Light sequence not available
GGSISSGGYYWS ‘
Heavy YIYDSGSTYYNPSLKS (DOGODGYSYCYGYYYGM
1J1-20 DV
Light QASQDISNYLN VASNLET QQCDNLPLT
Heavy GGSISSGHYYWS ADYDFWSGYFDY
U1-21 YIYYSGSTYYNPSLKS
Light RASQDIRNDLG AASRLQS LOHNSYPWT
Heavy GGSISSGDYYWS _ ADYDFWSGYFDY
J1-22 YIYYSGSTYYNPSLKS
Light RASQGIRNDLG ABSSLON LOHNSYPWT
GGSISSGDYYWS ADYDFWSGYFDY
Heavy YIYYSGSTYYNPSLKS
J1-23
Light RASQGIRNDLG ARSSLOS LOHNSYPWT
GGSISSCDYYWS ADYDFWNGYFDY
Heavy U1-24 YIYYSGSTYYNESLKS
Light RASQGIRNDLG ABSSLQS LOHNNYPWT
Heavy GGSISSGDYYWS ADYDFWSGYFDY
U1-25 YIYYSGSTYYNPSLKS
Light RASQGIRNDLG ANSSLON LOHNSYPWT
' GGSISSEDYYWS ADYDFWSGYFDF
Heavy 41-26 YIYYSGSTYYNPSLKS
Light ' RASQGIRNDLG ARSSLOS LOHNGY PW L
Heavy GGSISSGDYYWS ADYDFWSGYFDF
J1-27 YIYYSGSTYYNPSLKS
Light RASQGIRNDLG hASSLOS LOHNGYPWT
Heavy GG TSSGDYYWS ADYDFWSGYFDS
U1-28 YIYYSGSTYYNPSLKS :
Light RASQGIRNDLG AASSLOS LOUNGYPWT
GFTFNSYDMHE
Heavy YIWYDGSNKYYADSVKG [DRLOTNGVCYED YGMDY
U1-29
Light QASQDISNYLN DASNLET QHYDTLPLT
Heavy GGESISSGDYYWS ADYDFWSGYFDY
UJ1-30 YIVYSGTTYYNPSLKS
Light RAGQGIRNDLG AASSLQS LGHNSYPWT
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GYTFTNYGIS DVODYGDYDYFDY
Heavy WISAYDGYRMYAQKLQG
J1-31
Light RASQSISSYLH AASSLGS CQSYSTPIT
Heavy GGSISSCRYYWS ' ADYDFWSGYFDY
U1-32 YIYYSGTTYYNPSLKS
Light RAGQGIRNDLG AASSLOS LOHNSYPWT
Heavy GGSISSGDYYWS ADYDFWSGHFDC
U1-33 YIYYSGSTYYNPSLKS ]
Light RASQGIRDDLG AESSLQS LORHSYPWT
GYTFTNYGIS DVODYGDYDYFDY
Heavy WISAYDGYRNYAQKLQG
U1-34 5
. RASQSISSYLN AASSLQS QQSYSTPIT
Light
GFTFSDYYMS , ERYSGYDDEDGFDI
Heavy YISSSGNNIYRBARSVKG
U1-35
Light QASQDISNYLS DASNLET QOYDNPPCS
GGSTSSGYYYWS ADYDEWSGHFDY
Heavy YIYYSGTTYYNPSFKS
U1-36
Light RASQGIRNDLG AASSLOS LOHNSYDPWT
T GYTETSYGIS DPHDYSNYEAFDF
Heavy WISAYDGHTNYAQKLQG
U1-37
Light RASQSISSYLN AASSLOS QQSYSTPIT
' GFSLSTSGVGVG RDEVRGEFDY
Heavy LIYWNDDKRY SPSLKS
U1-38
XVSNWDS MOGAHWPIT
Light RSSQSLVYSDGYTYLH
GFTVSSNYMS GQWLDV
Heavy VIYSGGSTYYADSVKG
L1-39
LGFHRAS RQALQTPLT
Light RSSQSLLHSNGYNYLD
GOSISSEGYYWS DRELELYYYYYGMDV
Heavy YIYSSGSTYYNPSLKS
U1-40
. LGSNRAS MOALQTPLT
Light RSSQSLLYSNGYNYLD
GGSTSSGRYYWS DRELEGYSNYYGVDV
Heavy YIYYSGSTYYNPSLKS
U1-41
Light RASQATSNYLN AASSLQS QRNNSLPIT
GYSFTSYWIG HENYGDYNY
Heavy ITYPGDSDTRYSPSFQG
U1-42
Light RASQSIRSYLN AASSLQS DOSNGSPLT
GGSISSGGYYWS
Heavy YIYYSGSTYYNPSLRS |DREREWDDYGDPQGMDY
U1-43




80

WO 2015/155998 PCT/IP2015/002020
Light RASQSISSYLH AASSLOS QOSYSNPLT
GYSFTSYWIG HENYGDYNY
Heavy ITWECDEDTIVSPEROE
U1-44 _
Light RASQSIRSYLNM RASSLOS QRSISSPLT
T GYTFTSYDIN FCDLPYDYSYYEWFDP
Heavy WMNPNSGDTCYAQVEQG
U1-45
Light RASQSISSYLN AASSLOS QQSYSTPLT
B GDSVS SNSARWH
Heavy RTYYRSKWYNDYAVSVK {DLYDEWSGYPYYYGMDV
U1-46 S
Light sequence not available
GDSVSSNSAAWN DYYGSGSFYYYYGMDV
Heavy RTYYRSKWYNDYAVSVK
U1-47 ]
Light RASQSISSYLN AASNLQS QRSYSTPRT
GGSISSYYWS EAIFGVGPYYYYGMDV
Heavy BIYTSGSTNYNPSLKS
1)1-48
Light sequence not available
& GYTFTGYYMH
Heavy WINPNIGGTNCAQKFQG |GGRYSSSWSYYYYGMDY
1J1-49
EV3NRFS MQEMQLPIT
Light KS8SOSLLLSDGOTYLY
GGSVSSGEYYWS
Heavy YIYYSGSTNYNPSLKS [GGDSNYEDYYYYYGMDV
J1-50
Light RASGSISIYLH AASSLOS QOSYTSPIT
GGSISSYYWS
Heavy YIYYSGSTNYNPSLKS [DSSYYDSSGYYLYYYAM
U1-51 DV
WASTRES QQYYTTPLT
Light KSSQSVLYSSNNKNYLA
GGSISSGGYYWS GOTGTNYYYYYGMDV
Heavy NIYYSGSTYYNPSLKS
ut-52
Light RASQSVESSYLA GASSWAT QOYGSSPLT
CGETESIYEMN DRGDFDAFRDI
Heavy YISSSSSTIYYADSVKE
U1-53
Light QASQDITNYLN DASNLET QQCENFPIT
GCGSVSEGGYYWN DRELELYYYYYGMDV
Heavy YINYSGSTNYNPSLKS
U1-55.1
Light Identical with U1-55
Heavy U1-55 Identical with U1-55.1
LGSNRAS MOQALQTPIT
Light RSSQSLLYSNGYKYLD
_j_ggyy U1-57.1 Identical with U1-57
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Light RSSOSLLYSNGYKYLD
GH8YSSEGY W DRELELYYYYYCMDY
Heavy YINYSGSTNYNPSLES
U1-57
Light Identical with U1-57.1
GFTFSSYGHMI AARLDYYYGMDYV
Heavy VIWYDGSHNKYYADSVKG
U1-58 )
. RASQSINSYLN GASGLQS QQSYSSPLT
Light
GGSFSGYYWS DKWTWY FDL.
Heavy EINHSGSTNYNPSLKS
U1-59
WASTRES QQYYSTPRT
Light RSSQSVLYSSSRRNYLA
i GVSISSGGYYWS DSESEYSSSSNYGMDV
Heavy YEIYYSGSTYYNPSLKS
U1-61.1
Light RASQTEISSYLN AASSLQG QOSYSNPLT
GVSISSGEYYWS DSESEYSSSSNYGMDV
Heavy YIYYSGSTYYNPSLKS
U1-61
Light Identical with U1-61.1
GYSFTEYWIG OMAGNYYYGMDV
Heavy IIYPGDSDTRYSPSFQG
13162
Light RAGQSVISIYLA GASSRAT QOYGSSPCS

[0074]
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When anewly produced monoclonal antibody binds to a partial peptide or apartial
tertiary structure to which the Ul-49, UI-53, UI-59, UI-7, or UI-9 antibody binds, it
can be determined that the antibody binds to the same epitope as the Ul-49, UI-53,
UI-59, UI-7, or Ul-9 antibody. Further, by confirming that the antibody competes
with the UI-49, UI-53, UI-59, UI-7, or UI-9 antibody for binding to HER3 (that is,
the antibody inhibits the binding between the UI-49, UI-53, UI-59, UI-7, or UI-9
antibody and HER3), it can be determined that the antibody binds to the same epitope
asthe Ul-49, UI-53, UI-59, UI-7, or Ul-9 antibody even when the specific sequence
or structure of an epitope i s not defined. Once the epitope is confirmed to be the same,
it is strongly expected that the antibody has abiological activity equivalent to that of
the UI-49, UI-53, UI-59, UI-7, or UI-9 antibody.

According to the present invention, the binding protein of the invention interacts with
at least one epitope in the extracellular part of HER3. The epitopes are preferably
located in domain L1 (aa 19-184), which isthe amino terminal domain, in domain Sl
(aa 185-327) and S2 (aa 500-632), which are the two Cysteine-rich domains, in domain
L2 (328-499), which isflanked by the two Cysteine-rich domains or in acombination
of HER3 domains. The epitopes may aso be located in combinations of domains such
as but not limited to an epitope comprised by parts of L | and SI. Moreover, the
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binding protein of the invention isfurther characterized in that its binding to HER3
reduces HER3-mediated signal transduction. In accordance with the present invention,
areduction of HER3-mediated signal transduction may, e.g. be caused by a down-
regulation of HERS3 resulting in an at least partial disappearance of HER3 molecules
from the cell surface or by a stabilization of HER3 on the cell surface in a substantially
inactive form, i.e. aform which exhibits alower signal transduction compared to the
non- stabilized form. Alternatively, areduction of HER3-mediated signal transduction
may also be caused by influencing, e.g. decreasing or inhibiting, the binding of a
ligand or another member of the HER family to HER3, of GRB2 to HER-2 or of
GRB2 to SHC, by inhibiting receptor tyrosine phosphorylation, AKT phosphorylation,
PYK2 tyrosine phosphorylation or ERK2 phosphorylation, or by decreasing tumor in-
vasiveness. Alternatively, areduction of HER3 mediated signal transduction may also
be caused by influencing, e.g., decreasing or inhibiting, the formation of HER3
containing dinners with other HER family members. One example among others may
be the decreasing or inhibiting of the HER3-EGFR protein complex formation.

Furthermore, in accordance with the present invention, minor variations in the amino
acid sequences shown in SEQ ID NOs: 1-232 are contemplated asbeing encompassed
by the present invention, providing that even the variations in the amino acid sequence
still maintain at least 75 %, more preferably at least 80 %, 90 %, 95 %, and most
preferably 99 % of the sequences shown in SEQ ID NOs. 1-232. The variations may
occur within the framework regions (i.e. outside the CDRs), within the CDRs, or
within the framework regions and the CDRs. Preferred variations in the amino acid
sequences shown in SEQ ID NOs: 1-232, i.e. deletions, insertions and/or replacements
of at least one amino acid, occur near boundaries of functional domains. Structural and
functional domains can be identified by comparison of the nucleotide and/or amino
acid sequence data to public or proprietary sequence databases. Computerized
comparison methods can be used to identify sequence motifs or predicted protein con-
formation domains that occur in other binding proteins of known structure and/or
function. Methods to identify protein sequences that fold into aknown three-di-
mensional structure are known. See e.g. Bowie et a, Science 253, 164 (1991);
Proteins, Structures and Molecular Principles (Creighton, Ed., W. H. Freeman and
Company, New York (1984)); Introduction to Protein Structure (C. Branden and J.
Tooze, eds., Garland Publishing, New York, N.Y. (1991)); and Thornton et at., Nature
354, 105 (1991), which are all incorporated herein by reference. Thus, those of skill in
the art can recognize segquence motifs and structural conformations that may be used to
define structural and functional domains in accordance with the invention. Among an-
tibodies obtained by combining heavy and light chains having variations in such an
amino acid sequences, an antibody equivalent to the origina antibody (parent
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antibody) or more excellent than aparent antibody may be selected. A smentioned
above, the HER3-binding protein, the anti-HER3 antibody, and the like of the present
invention maintain the HER3-binding activity even if having variations in their amino
acid sequences.

In the present invention, the term "homology" has the same meaning as the "identity.
The homology between two amino acid sequences can be determined using default pa-
rameters of Blast algorithm version 2.2.2 (Altschul, Stephen F., Thomas L. Madden,
Algjandro A. Schaeffer, Jinghui Zhang, Zheng Zhang, Webb Miller, and David J.
Lipman (1997), "Gapped BLAST and PSI-BLAST: anew generation of protein
database search programs’, Nucleic Acids Res. 25: 3389-3402). The Blast algorithm
can be used also through the Internet by accessing the site
www.ncbi.nim.nih.gov/blast.

The chimeric antibody, humanized antibody, or human antibody obtained by the
aforementioned method can be subjected to aknown method for evaluating the binding
property to an antigen for selecting preferable antibodies.

In the anti-HER3 antibody of the present invention, MEHD-7945A (or dulig-
otuzumab), RG-7116, MM-111, MM-121 (or seribantumab, MM-141, LIM-7186,
huHER3-8, tri-specific anti-EGFR/ErbB3 zybody, GSK-2849330, REGN-1400, KTN-
3379, AV-203, monospecific surrobody (ErbB3), lumretuzumab, MP-EV-20, ZW-9,
Dimercept™ ,anti-Erb3 surrobody(SL-175 or SL-176), SYM-013, variants, active
fragments, modified products thereof, and the like are also included.

Asone example of another index for use in the comparison of the properties of an-
tibodies, the stability of antibodies can be exemplified. The differential scanning
calorimetry (DSC) isadevice capable of quickly and accurately measuring athermal
denaturation midpoint temperature (Tm) to be used as a favorable index of the relative
conformational stability of proteins. By measuring the Tm values using DSC and
comparing the values, adifference inthermal stability can be compared. It isknown
that the storage stability of antibodies shows some correlation with the thermal stability
of antibodies (Lori Burton, et. a., Pharmaceutical Development and Technology
(2007) 12, pp. 265-273), and apreferred antibody can be selected by using thermal
stability as anindex. Examples of other indices for selecting antibodies include the
following features: the yield in an appropriate host cell ishigh; and the aggregability in
an agueous solution islow. For example, an antibody which shows the highest yield
does not always show the highest thermal stability, and therefore, it isnecessary to
select an antibody most suitable for the administration to humans by making com-
prehensive evaluation based on the above-described indices.

The antibody of the present invention encompasses a modified product of the
antibody. The modified variant refers to avariant obtained by subjecting the antibody
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of the invention to chemical or biologica modification. Examples of the chemically
modified variant include variants chemically modified by linking a chemical moiety to
an amino acid skeleton, variants chemically modified with an N-linked or O-linked
carbohydrate chain, etc. Examples of the biologically modified variant include variants
obtained by modification after trandation (such as N-linked or O-linked glycosylation,
N- or C-termina processing, deamidation, isomerization of aspartic acid, or oxidation
of methionine), and variants in which amethionine residue has been added to the N
terminus by being expressed in aprokaryotic host cell. Further, an antibody labeled so
asto enable the detection or isolation of the antibody or an antigen of the invention, for
example, an enzyme-labeled antibody, afluorescence-labeled antibody, and an
affinity-labeled antibody are also included in the meaning of the modified variant.
Such amodified variant of the antibody of the invention is useful for improving the
stability and blood retention of the antibody, reducing the antigenicity thereof,
detecting or isolating the antibody or the antigen, and so on.

Further, by regulating the modification of aglycan which islinked to the antibody of
the invention (glycosylation, defucosylation, etc.), itispossible to enhance an
antibody-dependent cellular cytotoxic activity. Asthe technique for regulating the
modification of aglycan of antibodies, International Publication WO 1999/54342, WO
2000/61739, WO 2002/31140, etc. are known. However, the technique isnot limited
thereto. In the antibody of the invention, an antibody in which the modification of a
glycan isregulated is also included.

In the case where an antibody isproduced by first isolating an antibody gene and
then introducing the gene into an appropriate host, a combination of an appropriate
host and an appropriate expression vector can be used. Specific examples of the
antibody gene include a combination of a gene encoding aheavy chain sequence of an
antibody and a gene encoding alight chain sequence thereof described in this speci-
fication. When ahost cell istransformed, it ispossible to insert the heavy chain
sequence gene and the light chain sequence gene into the same expression vector, and
also into different expression vectors separately.

In the case where eukaryotic cells are used as the host, animal cells, plant cells, and
eukaryotic microorganisms can be used. Asthe animal cells, mammalian cells, for
example, simian COS cells (Gluzman, Y., Cdll, (1981) 23, pp. 175-182, ATCC CRL-
1650), murine fibroblasts NIH3T3 (ATCC No. CRL-1658), and dihydrofolate
reductase-deficient strains (Urlaub, G. and Chasin, L. A., Proc. Natl. Acad. Sci. USA
(1980) 77, pp. 4126-4220) of Chinese hamster ovarian cells (CHO cells; ATCC: CCL-
61) can be exemplified.

In the case where prokaryotic cells are used, for example, Escherichia coli and
Bacillus subtilis can be exemplified.
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By introducing adesired antibody gene into these cells through transformation, and
culturing the thus transformed cells in vitro, the antibody can be obtained. In the
above-described culture method, the yield may sometimes vary depending on the
sequence of the antibody, and therefore, it ispossible to select an antibody which is
easily produced as apharmaceutical by using the yield as an index among the an-
tibodies having an equivalent binding activity. Therefore, in the antibody of the
invention, an antibody obtained by a method of producing an antibody, characterized
by including a step of culturing the transformed host cell and a step of collecting a
desired antibody or afunctional fragment of the antibody from a cultured product
obtained in the culturing step is also included.

It isknown that alysine residue at the carboxyl terminus of the heavy chain of an
antibody produced in acultured mammalian cell could be deleted/eliminated (Journal
of Chromatography A, 705: 129-134 (1995)), and it is also known that two amino acid
residues (glycine and lysine) at the carboxyl terminus of the heavy chain of an
antibody produced in acultured mammalian cell could be deleted/eliminated and a
proline residue newly located at the carboxyl terminus could be amidated (Analytical
Biochemistry, 360: 75-83 (2007)). However, such deletion/elimination and modi-
fication of the heavy chain sequence do not affect the antigen-binding affinity and the
effector function (the activation of a complement, the antibody-dependent cellular cy-
totoxicity, etc.) of the antibody. Therefore, in the antibody of the invention, an
antibody and afunctional fragment of the antibody subjected to such modification are
also included, and adeletion variant in which one or two amino acids have been
deleted at the carboxyl terminus of the heavy chain, a variant obtained by amidation of
the deletion variant (for example, aheavy chain in which the carboxyl terminal proline
residue has been amidated), and the like are also included. The type of deletion variant
having adeletion at the carboxyl terminus of the heavy chain of the antibody according
to the invention isnot limited to the above variants aslong as the antigen-binding
affinity and the effector function are conserved. The two heavy chains constituting the
antibody according to the invention may be of one type selected from the group
consisting of afull-length heavy chain and the above-described deletion variant, or
may be of two types in combination selected therefrom. The ratio of the amount of
each deletion variant can be affected by the type of cultured mammalian cells which
produce the antibody according to the invention and the culture conditions, however, a
case where one amino acid residue at the carboxyl terminus has been deleted in both of
the two heavy chains contained as main components in the antibody according to the
invention can be exemplified. The scope of the whole antibody (in the present
invention, also simply referred to as an "antibody™) of the present invention also
includes deletion variants thereof, mixtures containing one or two or more deletion
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variants thereof, etc. The "antibody" of the present invention includes an antibody
comprising aheavy or light chain in which N-terminal glutamate isin the form of py-
roglutamate by cyclization and/or aheavy or light chain in which aportion of cysteine
residues are in the form of cysteinyl.

In apreferred embodiment of the present invention, the anti-HER3 antibody of the
invention is of the IgA, 1gD-, IgEi 1gG- or IgM-type, preferably of the IgG-or 1gM-
type including, but not limited to, the IgGI-, 1gG2-, 1gG3-, 1gG4-, IgMI-and
IgM2-type. In most preferred embodiments, the antibody is of the 1gGI-, 1gG2- or
1gG4- type.

Asthebiological activity of the antibody, generaly, an antigen-binding activity,
activity of internalizing an antigen in cells expressing the antigen by binding with the
antigen, an activity of neutralizing the activity of an antigen, an activity of enhancing
the activity of an antigen, an antibody-dependent cellular cytotoxicity (ADCC)
activity, a complement-dependent cytotoxicity (CDC) activity, and an antibody-
dependent cell-mediated phagocytosis (ADCP) can be exemplified. The function of the
antibody according to the invention isabinding activity to HER3, preferably, activity
of internalizing HER3 in HER3 expressing cells by binding with HER3. Further, the
antibody of the invention may have an ADCC activity, a CDC activity and/or an
ADCP activity in addition to the cell internalization acitivity.

In certain respects, e.g. in connection with the generation of antibodies as therapeutic
candidates against HERS3, it may be desirable that the anti-HER3 antibody of the
invention is capable of fixing complement and participating in complement-dependent
cytotoxicity (CDC). There are anumber of isotypes of antibodies that are capable of
the same including without limitations the following: murine IgM, murine 1gG2a,
murine 1gG2b, murine 1gG3, human IgM, human IgGI, human 1gG3, and human IgA.
It will be appreciated that antibodies that are generated need not initially possess such
an isotype but, rather the antibody as generated can possess any isotype and the
antibody can be isotype switched by appending the molecularly cloned V region genes
or cDNA to molecularly cloned constant region genes or cDNAS in appropriate ex-
pression vectors using conventional molecular biological techniques that are well
known in the art and then expressing the antibodies in host cells using techniques
known in the art. The isotype-switched antibody may also possess an Fc region that
has been molecularly engineered to possess superior CDC over naturally occurring
variants (Idusogie et al., JImmunol., 166, 2571-2575) and expressed recombinantly in
host cells using techniques known in the art. Such techniques include the use of direct
recombinant techniques (see e.g. U.S. Patent No. 4,816,397), cell-cell fusion
techniques (see e.g. U.S. Patent Nos. 5,916,771 and 6,207,418), among others. In the
cell-cell fusion technique, a myeloma or other cell line such as CHO isprepared that
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possesses aheavy chain with any desired isotype and another myeloma or other cell
line such as CHO isprepared that possesses the light chain. Such cells can, thereafter,
be fused and acell line expressing an intact antibody can be isolated. By way of
example, ahuman anti-HER3 1gG4 antibody, that possesses the desired binding to the
HERS3 antigen, could be readily isotype switched to generate ahuman IgM, human
IgGl or human 1gG3 isotype, while still possessing the same variable region (which
defines the antibody's specificity and some of its affinity). Such molecule might then
be capable of fixing complement and participating in CDC.

Moreover, it may aso be desirable for the anti-HER3 antibody of the invention to be
capable of binding to Fc receptors on effector cells, such as monocytes and natural
killer (NK) cells, and participate in antibody-dependent cellular cytotoxicity (ADCC).
There are anumber of isotypes of antibodies that are capable of the same, including
without limitations the following: murine IgG2a, murine 1gG2b, murine 1gG3, human
IgGI and human 1gG3. It will be appreciated that antibodies that are generated need not
initially possess such an isotype but, rather the antibody as generated can possess any
isotype and the antibody can be isotype switched by appending the molecularly cloned
V region genes or cDNA to molecularly cloned constant region genes or cDNAS in ap-
propriate expression vectors using conventional molecular biological techniques that
are well known in the art and then expressing the antibodies in host cells using
techniques known in the art. The isotype-switched antibody may also possess an Fc
region that has been molecularly engineered to possess superior ADCC over naturally
occurring variants (Shields et al. JBiol Chem., 276, 6591-6604) and expressed recom-
binantly in host cells using techniques known in the art. Such techniques include the
use of direct recombinant techniques (see e.g. U.S. Patent No. 4,816,397), cell-cell
fusion techniques (see e.g. U.S. Patent Nos. 5,916,771 and 6,207,418), among others.
In the cell-cell fusion technique, amyeloma or other cell line such as CHO is prepared
that possesses aheavy chain with any desired isotype and another myeloma or other
cell line such as CHO isprepared that possesses the light chain. Such cells can,
thereafter, be fused and acell line expressing an intact antibody can be isolated. By
way of example, ahuman anti-HER3 1gG4 antibody, that possesses the desired binding
to the HER3 antigen, could be readily isotype switched to generate a human 1gGl or
human 1gG3 isotype, while still possessing the same variable region (which defines the
antibody's specificity and some of its affinity). Such molecule might then be capable of
binding to FcyR on effectors cells and participating in ADCC.

The obtained antibody can be purified to be homogeneous. The separation and pu-
rification of the antibody may be performed employing aconventional protein
separation and purification method. For example, the antibody can be separated and
purified by appropriately selecting and combining column chromatography, filter
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filtration, ultrafiltration, salt precipitation, dialysis, preparative polyacrylamide gel
electrophoresis, isoelectric focusing electrophoresis, and the like (Strategies for Protein
Purification and Characterization: A Laboratory Course Manual, Daniel R. Marshak et
al. eds., Cold Spring Harbor Laboratory Press (1996); Antibodies. A Laboratory
Manual. Ed Harlow and David Lane, Cold Spring Harbor Laboratory (1988)), but the
method is not limited thereto.

Examples of such chromatography include affinity chromatography, ion exchange
chromatography, hydrophobic chromatography, gel filtration chromatography, reverse
phase chromatography, and adsorption chromatography.

Such chromatography can be performed employing liquid chromatography such as
HPLC or FPLC.

Asacolumn to be used in affinity chromatography, a Protein A column and a Protein
G column can be exemplified. For example, as acolumn using a Protein A column,
Hyper D, POROS, Sepharose FF (Pharmacia Corp.) and the like can be exemplified.
Further, by using acarrier having an antigen immobilized thereon, the antibody can
also be purified utilizing the binding property of the antibody to the antigen.

{ Antitumor compound}

The antitumor compound to be conjugated to the anti-HERS antibody-drug conjugate
of the present invention isexplained. The antitumor compound used in the present
invention is not particularly limited if it is a compound having an antitumor effect and
a substituent or apartial structure allowing connecting to alinker structure. When a
part or whole linker of the antitumor compound is cleaved in tumor cells, the antitumor
compound moiety isreleased to exhibit the antitumor effect. Asthelinker iscleaved at
aconnecting position with a drug, the antitumor compound isreleased inits un-
modified structure to exhibit its intrinsic antitumor effect.

Asan antitumor compound used in the present invention, exatecan, a camptothecin
derivative
((1S,99)-I-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl -|H,12H-benzo[ de
]pyrano[3',4':6,7]indolizino[l,2-b]quinolin-10,13(9H,15H)-dione  shown in the
following formula) can be preferably used.
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Although having an excellent antitumor effect, exatecan has not been commer-
cialized as an antitumor drug. The compound can be easily obtained by aknown
method and the amino group at position 1 can be preferably used as a connecting
position to the linker structure. Further, exatecan can be aso released in tumor cells
while part of the linker is till attached thereto. However, it isan excellent compound
exhibiting an excellent antitumor effect even in such structure.

Because exatecan has acamptothecin structure, it isknown that the equilibrium shifts
to a structure with aclosed lactone ring (closed ring) in an acidic agueous medium (for
example, pH 3 or so) but it shifts to a structure with an open lactone ring (open ring) in
abasic agueous medium (for example, pH 10 or so). A drug conjugate being in-
troduced with an exatecan residue corresponding to the closed ring structure and the
open ring structure is also expected to have the same antitumor effect and it is needless
to say that any of them iswithin the scope of the present invention.

Examples of other antitumor compounds include doxorubicin, daunorubicin,
mitomycin C, bleomycin, cyclocytidine, vincristine, vinblastine, methotrexate,
platinum-based antitumor agent (cisplatin or derivatives thereof), taxol or derivatives
thereof, and other camptothecin or derivatives thereof (antitumor agent described in
Japanese Patent Laid-Open No. 6-87746).

With regard to the antibody-drug conjugate, the number of conjugated drug
molecules per antibody molecule isakey factor having an influence on the efficacy
and safety. Production of the antibody-drug conjugate isperformed by defining the
reaction condition including the amounts of use of raw materials and reagents for
reaction so asto have aconstant number of conjugated drug molecules, a mixture
containing different numbers of conjugated drug molecules is generally obtained
unlike the chemical reaction of alow-molecular- weight compound. The number of
drugs conjugated in an antibody molecule isexpressed or specified by the average
value, that is, the average number of conjugated drug molecules. Unless specifically
described otherwise as aprinciple, the number of conjugated drug molecules means an
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average value except in acase in which it represents an antibody-drug conjugate
having a specific number of conjugated drug molecules that isincluded in an antibody-
drug conjugate mixture having different number of conjugated drug molecules.
The number of exatecan molecules conjugated to an antibody molecule is controllable,
and as an average number of conjugated drug molecules per antibody, about 1to 10
exatecans can be bound. Preferably, itis?2 to 8, and more preferably 3to 8.
Meanwhile, aperson skilled in the art can design areaction for conjugating arequired
number of drug molecules to an antibody molecule based on the description of the
Examples of the present application and can obtain an antibody-drug conjugate with a
controlled number of conjugated exatecan molecules.
The antibody-drug conjugate of the present invention is unlikely to have an occurrence
of aggregation, insolubility, fragmentation, or the like, even when the number of
conjugated drug molecules per antibody molecule isincreased.

[0092] {Linker structure}

With regard to the anti-HER3 antibody-drug conjugate of the present invention, the
linker structure for conjugating an antitumor compound to the anti-HERS3 antibody is
explained. The linker has the following structure:

-L LLZLP-NH-(CH,)n-L4-(CH)n*-C(=0)- or -L!-L>-L*-,

the antibody is connected to the terminal of L 1(opposite terminal to which L2is
connected), and the antitumor compound is connected to the carbonyl group of -L2 -
(CH,)n>-C(=0)- moiety or the C terminal of LP.

nlrepresents an integer of 0to 6, preferably, aninteger of 1to 5, and more preferably
1to 3.

[0093] l.L!

L lisrepresented by a structure shown below:

-(Succinimid-3-yl-N)-(CH ,))r*-C(=0)-

In the above, n3is an integer of 2 to 8, and "-(Succinimid-3-yl-N)-" has a structure
represented by the following formula:

[0094] [Chem.17]

0O
N—

0

[0095]  Position 3 of the above partial structure isthe connecting position to the anti-HERS3
antibody. The connection to the antibody at position 3 ischaracterized by forming a
thioether bond. The nitrogen atom at position 1of the structure moiety is connected to
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the carbon atom of methylene which ispresent within the linker including the
structure. Specifically, -(Succinimid-3-yl-N)-(CH )n*-C(=0)-L % isastructure rep-
resented by the following formula (herein, "antibody -S-" isderived from an antibody).
[Chem. 18]

O
Antibody —$S

N— (CH,)n3-C(=0)-L2-
O

In the formula, n3isan integer of 2 to 8, and preferably 2 to 5.

Specific examples of L linclude the followings.

-(Succinimid-3-yI-N)-CH ,CH_-C(=0)-,

-(Succinimid-3-yl-N)-CH ,CH_CH-C(=0)-,

-(Succinimid-3-yI-N)-CH ,CH.CH_CH-C(=0)-,

-(Succinimid-3-yI-N)-CH ,CH.CH,CH_CH -C(=0)-

2.L2

L2has a structure represented by the following formula:

-NH-(CH ,CH,-0)n 4-CH ,CH-C(=0)-

L2may not be present, and in such acase, L2isasingle bond. In the drug-linker
structure of the present invention, in particular, L* may be directly connected to adrug,
and in such acase, L2isparticularly preferably asingle bond. nisan integer of 1to 6,
and preferably 2to 4. L2isconnected to L1at itstermina amino group and is
connected to LP at the carbonyl group of the opposite terminal.

Specific examples of L2include the followings.

-NH-CH ,CH,-0-CH ,CH.-C(=0)-,

-NH-CH ,CH,-0-CH ,CH.-0-CH .,CH.-C(=0)-,

-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-,

-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-,

-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-0-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-,

-NH-CH ,CH,-0-CH ,CH.-0-CH ,CH-0-CH ,CH-0-CH ,CH,-0-CH ,CH,-0-CH ,CH.-
C(=0)-

3.LF

L* isapeptide residue consisting of 2 to 7 amino acids. Specificaly, it consists of an
oligopeptide residue in which 2 to 7 amino acids are linked by apeptide bond. LPis
connected to L2at N terminal and it i's connected to the amino group of -NH-(CH )nlL
4-(CH)n%-C(=0)- moiety of the linker at C terminal.

The amino acid constituting L*? isnot particularly limited, and the examples thereof
include an L- or aD-amino acid, preferably an L-amino acid. Further, it can be an
amino acid having a structure such as beta-alanine, epsilon-aminocaproic acid, or
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gamma-aminobutyric acid in addition to an apha-amino acid, further, it can be a non-
natural type amino acid such as N-methylated amino acid.
Sequence of the amino acid of L? isnot particularly limited, but examples of the con-
stituting amino acid include phenylalanine (Phe; F), tyrosine (Tyr; Y), leucine (Ley;
L), glycine (Gly; G), danine (Ala; A), valine (Vd; V), lysine (Lys,; K), citrulline (Cit),
serine (Ser; S), glutamic acid (Glu; E), and aspartic acid (Asp; D). Among them,
preferred examples include phenylaanine, glycine, valine, lysine, citrulline, serine,
glutamic acid, and aspartic acid. Depending on the type of the amino acid, drug release
pattern can be controlled. The number of the amino acid can be between 2to 7.

[0103] Specific examples of L* include the followings.

-GGF-,

-DGGF-,

-(D-)D-GGF-,

-EGGF-,

-GGFG-,

-SGGF-,

-KGGF-,

-DGGFG-,

-GGFGG-,

-DDGGFG-,

-KDGGFG-,

-GGFGGGF-

The "(D-)D" described above means D-aspartic acid. Examples of the particularly
preferred LP of the antibody-drug conjugate of the present invention include -GGFG-
and -DGGFG- peptide residue. Further, in the drug-linker structure of the present
invention, L? may be directly connected to the drug, and for such acase, preferred
examples of L? include apentapeptide residue of -DGGFG-.

[0104]  4.L*-(CH,)n*>-C(=0)-

L in L»-(CH,)n>C(=0)- isastructure of -O- or asingle bond. n?is an integer of 0 to
5, preferably, Oto 3, and more preferably O or 1.

Examples of L-(CH,)n>C(=0)- include the followings.

-0-CH ,-C(=0)-,

-0-CH ,CH,-C(=0)-,

-0-CH ,CH,CH,-C(=0)-,

-0-CH ,CH,CH,CH,-C(=0)-,

-0-CH ,CH,CH,CH,CH,-C(=0)-,

-CH,-C(=0)-,

-CH,CH,-C(=0)-,
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[0106]

[0107]

[0108]

-CH,CH_CH,-C(=0)-,
-CH,CH,CH.CH.-C(=0)-,
-CH,CH,CH,CH,CH,-C(=0)-.
Among them, those with
-0-CH ,-C(=0)-,
-0-CH ,CH,-C(=0)-
or thosein which L: isa single bond and n2is 0 are preferable.

Specific examples of the linker structure represented by -NH-(CH,)n-L»-(CH,)n? -
C(=0)- include the followings.

-NH-CH -C(=0)-,

-NH-CH_CH,-C(=0)-,

-NH-CH_-0-CH ,-C(=0)-,

-NH-CH_CH,-0-C(=0)-,

-NH-CH_CH,-0-CH ~-C(=0)-,

-NH-CH_CH,CH_-C(=0)-,

-NH-CH_CH.CH,CH.-C(=0)-,

-NH-CH_CH.CH,CHCH,-C(=0)-

Among them, the examples are more preferably the followings.

-NH-CH_CH,CH_-C(=0)-,

-NH-CH-0-CH ,-C(=0)-,

-NH-CH,CH,-0-C(=0)-

Asfor the linker -NH-(CH,)n!-L#-(CH,)rn*-C(=0)-, the chain length of 4to 7 atomsiis
preferable, and more preferably, are those having the chain length of 5 or 6 atoms.

With regard to the anti-HER3 antibody-drug conjugate of the present invention,
when it istransferred to the inside of tumor cells, it isthought that the linker moiety is
cleaved and the drug derivative having a structure represented by NH.,-(CH,)n"-L »-(CH
JN*>-C(=0)-(NH-DX) isreleased to express an antitumor action. Examples of the
antitumor derivative exhibiting an antitumor effect by releasing from the antibody-drug
conjugate of the present invention include an antitumor derivative having a structure
moiety in which the terminal of the structure represented by -NH-(CH,)nl-L»-(CH_)n? -
C(=0)- of the linker isan amino group, and the particularly preferred include the
followings.

NH,-CH_CH_.-C(=0)-(NH-DX),

NH,-CHCHCH,-C(=0)-(NH-DX),

NH,-CH.-0-CH ~-C(=0)-(NH-DX),

NH,-CHCH.-0-CH ~C(=0)-(NH-DX).

Meanwhile, in case of NH,-CH.-0-CH ,-C(=0)-(NH-DX), it was confirmed that, as
the aminal structure in the molecule isunstable, it again undergoes a self- degradation
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to release the following HO-CH,-C(=0)-(NH-DX). Those compounds can be also
preferably used as a production intermediate of the antibody-drug conjugate of the
present invention.
Further, in the drug-linker structure of the present invention, there arises acase in
which LP may be directly connected to the drug. In such acase, when the C terminal of
LPisglycine, the antitumor drug to be released is exatecan itself or acompound having
glycine bonded to the amino group of exatecan.

For the antibody-drug conjugate of the present invention in which exatecan is used as
adrug, the drug-linker structure moiety having the following structure

-L1-L2-LP-NH-(CH,)n!-Ls-(CH)n>-C(=0)-(NH-DX) or

-L'-IALMNH-DX)

to which the antibody is connceted is preferable. The conjugated number of these
drug-linker structure moiety may be from 1to 10 asthe average conjugated number
per antibody, preferably, 2 to 8, and more preferably 3to 8.

-(Succinimid-3-yI-N)-CHCH.-C(=0)-GGFG-NH-CH ,CH.-C(=0)-(NH-DX),

-(Succinimid-3-yI-N)-CHCH.-C(=0)-GGFG-NH-CH CH.CH.-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHCH,CH.CH.CH -C(=0)-GGFG-NH-CH ,CH.,-C(=0)-(NH-
DX),

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(
NH-DX),

-(Succinimid-3-yl-N)-CHCH.CH.CH.CH.-C(=0)-GGFG-NH-CH ,CH,CH.CH,CH.-
C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHCH,CH.CHCH-C(=0)-DGGFG-NH-CH ,CH_-C(=0)-(N
H-DX),

-(Succinimid-3-yl-N)-CHCH.CH.CH.CH-C(=0)-DGGFG-NH-CH ,CH.CH-C(=0)
-(NH-DX),

-(Succinimid-3-yl-N)-CH,CH,CH.CHCH ~C(=0)-DGGFG-NH-CH CH,CH,CH.CH
»-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-(
NH-DX),

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ,-C(=
0)-(NH-DX),

-(Succinimid-3-yl-N)-CHCH.-C(=0)-NH-CH ,CH,-0-CH ,CH.-0-CH ,CH-C(=0)-G
GFG-NH-CH,CH »C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CHCH.-C(=0)-NH-CH ,CH,-0-CH ,CH.-0-CH ,CH-C(=0)-G
GFG-NH-CH,CH.CH.-C(=0)-(NH-DX),

-(Succinimid-3-yI-N)-CHCH.-C(=0)-NH-CH ,CH.-0-CH ,CH,-0-CH ,CH-0-CH .C
H,-0-CH ,CH,-C(=0)-GGFG-NH-CH ,CH,-C(=0)-(NH-DX),
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-(Succinimid-3-yl-N)-CH.CH.-C(=0)-NH-CH ,CH.-0-CH ,CH.-0-CH ,CH,0-CH .CH-
0-CH ,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH.CH.-C(=0)-GGFG-(NH-DX),
-(Succinimid-3-yl-N)-CH.CH,-C(=0)-DGGFG-(NH-DX),
-(Succinimid-3-yl-N)-CH.CH,CH,CH,CH.-C(=0)-GGFG-(NH-DX),
-(Succinimid-3-yl-N)-CH.CH,CH,CH,CH.,-C(=0)-DGGFG-(NH-DX).
Among them, the more preferred are the followings.
-(Succinimid-3-yl-N)-CH.CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(N
H-DX),
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-DGGFG-NH-CH ,CH,CH,-C(=0)-(
NH-DX),
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-(N
H-DX),
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ,-C(=0)
-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-GG
FG-NH-CH.CH.CH.-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH.CH,-C(=0)-NH-CH ,CH-0-CH ,CH.-0-CH ,CH,-0-CH ,.CH,,
-0-CH ,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH.CH,-C(=0)-DGGFG-(NH-DX),
-(Succinimid-3-yl-N)-CH.CH,CH,CH,CH.,-C(=0)-DGGFG-(NH-DX).
The still more preferred are the followings.
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-(N
H-DX),
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ,-C(=0)
-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-GG
FG-NH-CH.CH.CH.-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH.CH,CH.CH,CH.,-C(=0)-DGGFG-(NH-DX).
The particularly preferred are the followings.
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-(N
H-DX),
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ,-C(=0)
-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-GG
FG-NH-CH.CHCH.-C(=0)-(NH-DX).

With regard to the linker structure for conjugating the anti-HER3 antibody and a
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drug in the antibody-drug conjugate of the present application, the preferred linker can
be constructed by connecting preferred structures shown for each part of the linker
explained above. Asfor the linker structure, those with the following structure can be
preferably used. Meanwhile, the left terminal of the structure i s aconnecting position
to the antibody and the right terminal is a connecting position to the drug.
-(Succinimid-3-yl-N)-CH.CH.-C(=0)-GGFG-NH-CH ,CH,-C(=0)-,
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-C(=0)-,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-,
-(Succinimid-3-yl-N)-CH.CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,CH.,CH.-C
(=0)-,

-(Succinimid-3-yl-N)-CH.CH,CH.CH,CH.,-C(=0)-DGGFG-NH-CH ,CH-C(=0)-,
-(Succinimid-3-yl-N)-CH.CH,CH,CH,CH,-C(=0)-DGGFG-NH-CH ,CH.CH.-C(=0)-,
-(Succinimid-3-yl-N)-CH.CH,CH.CH,CH,-C(=0)-DGGFG-NH-CH ,CH,CH,CH.CH.-
C(=0)-,

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ,-C(=0)

2

-(Succinimid-3-yl-N)-CH,CH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-GG
FG-NH-CH,CH,-C(=0)-,

-(Succinimid-3-yl-N)-CH,CH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-GG
FG-NH-CH,CH,CH,-C(=0)-,

-(Succinimid-3-yl-N)-CH,CH,-C(=0)-NH-CH ,CH-0-CH ,CH.-0-CH ,CH,-0-CH ,.CH,,
-0-CH ,CH,-C(=0)-GGFG-NH-CH ,CH,-C(=0)-,
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-NH-CH ,CH-0-CH ,CH.-0-CH ,CH,-0-CH ,.CH,,
-0-CH ,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-,
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-GGFG-,
-(Succinimid-3-yl-N)-CH.CH,-C(=0)-DGGFG-,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-,
-(Succinimid-3-yl-N)-CH.CH,CH,CH,CH,-C(=0)-DGGFG-.

Among them, more preferred are the followings.
-(Succinimid-3-yl-N)-CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-,
-(Succinimid-3-yl-N)-CH.CH,CH,CH,CH,-C(=0)-DGGFG-NH-CH ,CH.CH-C(=0)-,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ,-C(=0)

-(Succinimid-3-yl-N)-CH,CH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-GG
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[0112]

[0113]

[0114]

FG-NH-CH ,CH_CH-C(=0)-,

-(Succinimid-3-yI-N)-CH ,CH.-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH.-0-CH ,CH,,
-0-CH ,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-,

-(Succinimid-3-yI-N)-CH ,CH,-C(=0)-DGGFG-,

-(Succinimid-3-yI-N)-CH ,CH,CH,CH,CH,-C(=0)-DGGFG-.

Still more preferred are the followings.

-(Succinimid-3-yl-N)-CH ,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-,
-(Succinimid-3-yl-N)-CH ,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ,-C(=0)

-(Succinimid-3-yl-N)-CH ,CH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-GG
FG-NH-CH ,CH,CH,-C(=0)-,

-(Succinimid-3-yI-N)-CH ,CH,CH,CH,CH-C(=0)-DGGFG-.

Particularly preferred are the followings.

-(Succinimid-3-yl-N)-CH ,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-,
-(Succinimid-3-yl-N)-CH ,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ,-C(=0)

-(Succinimid-3-yl-N)-CH ,CH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-GG
FG-NH-CH ,CH,CH,-C(=0)-.

{Production method }

Next, explanations are given for the representative method for producing the
antibody-drug conjugate of the present invention or aproduction intermediate thereof.
Meanwhile, the compounds are hereinbelow described with the number shown in each
reaction formula. Specifically, they arereferred to asa"compound of the formula (1)",
a "compound (1)", or the like. The compounds with numbers other than those are also
described similarly.

1. Production method 1

The antibody-drug conjugate represented by the formula (1) in which the antibody is
conjugated to the drug-linker structure via thioether can be produced by the following
method, for example.

[Chem.19]
AB
L"-L2-LP-NH-(CH,)n'-L%-(CH,)r*-C(=0 )-(NH-DX) 3a AB-L'-LZLP-NH-{CH2)n'-L%-(CH2)n*C(=0)-(NH-DX)
or - or
L*-12-LP-(NH-DX) AB-LL12LP{NH-DX)
2 1

[in the formula, AB represents an antibody with a sulfhydryl group and L* cor-
responds to L 1having a structure in which the linker terminal isconverted to a
maleimidyl group (formula shown below).
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Q
—N |
0
[0116] (in the formula, the nitrogen atom isthe connecting position)

[0117]

[0118]

[0119]

[0120]

Specifically, it represents alinker having a structure which, within the structure of L1
represented as -(Succinimid-3-yl-N)-(CH ,)n>C(=0)-, said -(Succinimid-3-yl-N)-
moiety is converted into amaleimidyl group. Further, the -(NH-DX) represents a
structure represented by the following formula:

[Chem.21]

and it represents a group that is derived by removing one hydrogen atom of the
amino group at position 1of exatecan.]

Further, the compound of the formula (1) in the above reaction formula can be in-
terpreted as a structure in which one structure moiety from drug to the linker terminal
is connected to one antibody. However, it isonly the description given for the sake of
convenience, and there are actually many cases in which aplurality of said structure
moieties i s connected to one antibody molecule. The same applies to the explanation of
the production method described below.

Specificaly, the antibody-drug conjugate (1) can be produced by reacting the
compound (2), which is obtainable by the method described below, with the antibody
(3a) having a sulfhydryl group.

The antibody (3a) having a sulfhydryl group can be obtained by a method well
known in the art (Hermanson, G.T, Bioconjugate Techniques, pp. 56-136, pp. 456-493,
Academic Press (1996)). Examples include: Traut's reagent isreacted with the amino
group of the antibody; N-succinimidyl S-acetylthioalkanoates are reacted with the
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amino group of the antibody followed by reaction with hydroxylamine; after reacting
with N-succinimidyl 3-(pyridyldithio)propionate, it isreacted with areducing agent;
the antibody isreacted with areducing agent such asdithiothreitol, 2-mercaptoethanol,
and tris(2-carboxyethyl)phosphine hydrochloride (TCEP) to reduce the disulfide bond
at ahinge part in the antibody to form a sulfhydryl group, but it is not limited thereto.
Specifically, using 0.3 to 3 molar equivalents of TCEP as areducing agent per
disulfide bonds at hinge part in the antibody and reacting with the antibody in abuffer
solution containing a chelating agent, the antibody which the disulfide bonds at hinge
part in the antibody ispartially or completely reduced can be obtained. Examples of
the chelating agent include ethylenediamine tetraacetic acid (EDTA) and diethylene-
triamine pentaacetic acid (DTPA). It can be used at concentration of 1mM to 20 mM.
Examples of the buffer solution which may be used include a solution of sodium
phosphate, sodium borate, or sodium acetate. Specifically, by reacting the antibody
with TCEP at 4C to 37C for 1to 4 hours, the antibody (3a) having partialy or
completely reduced sulfhydryl groups can be obtained.

Meanwhile, by performing an addition reaction of a sulfhydryl group to adrug-linker
moiety, the drug-linker moiety can be conjugated by athioether bond.

Using 2 to 20 molar equivalents of the compound (2) per the antibody (3a) having a
sulfhydryl group, the antibody-drug conjugate (1) in which 2 to 8 drug molecules are
conjugated per antibody can be produced. Specificaly, it is sufficient that the solution
containing the compound (2) dissolved therein isadded to abuffer solution containing
the antibody (3a) having a sulfhydryl group for the reaction. Herein, examples of the
buffer solution which may be used include sodium acetate solution, sodium phosphate,
and sodium borate. pH for the reaction is 5 to 9, and more preferably the reaction is
performed near pH 7. Examples of the solvent for dissolving the compound (2) include
an organic solvent such as dimethyl sulfoxide (DMSO), dimethylformamide (DMF),
dimethylacetamide (DMA), and N-methyl-2-pyrrolidone (NMP).

The reaction may be carried out by adding the organic solvent solution containing the
compound (2) dissolved therein at 1to 20% v/v to abuffer solution containing the
antibody (3a) having a sulfhydryl group. The reaction temperature is 0 to 37C, more
preferably 10 to 25C, and the reaction time is 0.5 to 2 hours. The reaction can be
terminated by deactivating the reactivity of unreacted compound (2) with a thiol-
containing reagent. Examples of the thiol-containing reagent include cysteine and N-
acetyl-L-cysteine (NAC). More specifically, by adding 1to 2 molar equivalents of
NAC to the compound (2) used and, by incubating at room temperature for 10 to 30
minutes, the reaction can be terminated.

The produced antibody-drug conjugate (1) can be subjected to, after concentration,
buffer exchange, purification, and measurement of antibody concentration and average
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number of conjugated drug molecules per antibody molecule according to common
procedures described below, to make an identification of the antibody-drug conjugate
(1).

Common procedure A : Concentration of agqueous solution of antibody or antibody-
drug conjugate

To aAmicon Ultra (50,000 MWCO, Millipore Corporation) container, a solution of
antibody or antibody-drug conjugate was added and the solution of the antibody or
antibody-drug conjugate was concentrated by centrifugation (centrifuge for 5 to 20
minutes at 2000 G to 3800 G) using a centrifuge (Allegra X-15R, Beckman Coulter,
Inc.)

Common procedure B: Measurement of antibody concentration

Using aUV detector (Nanodrop 1000, Thermo Fisher Scientific Inc.), measurement
of the antibody concentration was performed according to the method defined by the
manufacturer. Here, 280 nm absorption coefficient can be estimated from the amino
acid sequence of an antibody using aknown calculation method (Protein Science,
1995, vol. 4, 241 1-2423), and 280 nm absorption coefficient different for each
antibody was used (1.3 mLmg-'cm-1to 1.8 mLmg-'cm}. In the case of UI-59, 280 nm
absorption coefficient of 1.768 mLmg-‘cm-1was used as an estimated value according
to its amino acid sequence.

Common procedure C: Buffer Exchange for antibody

NAP-25 column (Cat. No. 17-0852-02, GE Healthcare Japan Corporation) using
Sephadex G-25 carrier was equilibrated with phosphate buffer (10 mM, pH 6.0; itis
referred to as PBS6.0/EDTA in the specification) containing sodium chloride (137
mM) and ethylene diamine tetraacetic acid (EDTA, 5 mM) according to the method
defined by the manufacturer. Aqueous solution of the antibody was applied in an
amount of 2.5 mL to single NAP-25 column, and then the fraction (3.5 mL) eluted with
3.5 mL of PBS6.0/EDTA was collected. The resulting fraction was concentrated by the
Common procedure A. After measuring the concentration of the antibody using the
Common procedure B, the antibody concentration was adjusted to 10 mg/mL using
PBS6.0/EDTA.

Common procedure D : Purification of antibody-drug conjugate

NAP-25 column was equilibrated with acetate buffer containing sorbitol (5%) (10
mM, pH 5.5; itisreferred to as ABS in the specification). Aqueous reaction solution of
the antibody-drug conjugate (about 2.5 mL) was applied to the NAP-25 column, and
then eluted with the buffer in an amount as defined by the manufacturer to collect the
antibody fraction. By conducting a gel filtration purification process, in which said
collected fraction was again applied to the NAP-25 column and eluted with buffer, was
repeated 2 to 3times in total, the antibody-drug conjugate excluding non-conjugated
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drug linker and alow-molecular-weight compound (tris(2-carboxyethyl)phosphine hy-
drochloride (TCEP), N-acetyl-L-cysteine (NAC), and dimethyl sulfoxide) was
obtained.

Common procedure E: Measurement of antibody concentration in antibody-drug
conjugate and average number of conjugated drug molecules per antibody molecule (1)
The conjugated drug concentration in the antibody-drug conjugate can be calculated
by measuring UV absorbance of an agueous solution of the antibody-drug conjugate at
two wavelengths of 280 nm and 370 nm, followed by performing the calculation

shown below.

Because the total absorbance at any wavelength isequal to the sum of the absorbance
of every light-absorbing chemical species that are present in a system [additivity of ab-
sorbance], when the molar absorption coefficients of the antibody and the drug remain
the same before and after conjugation between the antibody and the drug, the antibody
concentration and the drug concentration in the antibody-drug conjugate are expressed
with the following equations.

A8 = Abpgo+ A, 280 = Eposoc  + Ea 280c » Equation (1)

A370 = AD,g,0+AA370 = Ep,3,OCD+EA,370CA Equation (2)

In the above, A,s represents the absorbance of an agueous solution of the antibody-
drug conjugate at 280 nm, A, represents the absorbance of an agueous solution of the
antibody-drug conjugate at 370 nm, A, s represents the absorbance of an antibody at
280 nm, A, 3,0 represents the absorbance of an antibody at 370 nm, Ap .0 represents the
absorbance of aconjugate precursor at 280 nm, Ap, 5., represents the absorbance of a
conjugate precursor at 370 nm, E, g represents the molar absorption coefficient of an
antibody at 280 nm, E, 3,0 represents the molar absorption coefficient of an antibody at
370 nm, Ep 20 represents the molar absorption coefficient of a conjugate precursor at
280 nm, Ep 37, represents the molar absorption coefficient of a conjugate precursor at
370 nm, C, represents the antibody concentration in an antibody-drug conjugate, and C
p represent the drug concentration in an antibody-drug conjugate.

Asfor E, 280, E, 370, Ep.s0, and Ep 5, in the above, previously prepared values
(estimated value based on calculation or measurement value obtained by UV mea-
surement of the compound) are used. For example, E, s can be estimated from the
amino acid sequence of an antibody using aknown calculation method (Protein
Science, 1995, vol. 4, 2411-2423). E, 3,0isgenerally zero. In the case of UI-59, E, 20
of 259400 was used as an estimated value according to its amino acid sequence. Ep s
and Ep 37 can be obtained based on Lambert-Beer's law (Absorbance = molar con-
centration ' molar absorption coefficient ' cell path length) by measuring the ab-
sorbance of a solution in which the conjugate precursor to be used isdissolved at a

certain molar concentration. By measuring A,s, and A .., of an agueous solution of the
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antibody-drug conjugate and solving the simultaneous equations (1) and (2) using the
values, C, and C;, can be obtained. Further, by diving C, by C,, the average drug
binding number per antibody can be obtained.

In the present invention, the method for determining the average number of conjugated
drug molecules per antibody as described above isreferred to asa "UV method".

Common procedure F: Measurement of average number of conjugated drug
molecules per antibody molecule in antibody-drug conjugate - (2)

The average number of conjugated drug molecules per antibody molecule in the
antibody-drug conjugate can aso be determined by high-performance liquid chro-
matography (HPLC) analysis using the following method, in addition to the afore-
mentioned Common procedure E.

{F-l. Preparation of sample for HPLC analysis (Reduction of antibody-drug
conjugate)}

An antibody-drug conjugate solution (about 1 mg/mL, 60 u ("u" represents
"micro")L) ismixed with an aqueous solution of dithiothreitol (DTT) (100 mM, 15
uL). By incubating the mixture at 37C for 30 minutes, the disulfide bond between the
L and H chains of the antibody-drug conjugate iscleaved. The resulting sample is used
in HPLC analysis.

{F-2. HPLC analysis}

The HPLC analysis iscarried out under the following measurement conditions.

HPLC system: Agilent 1290 HPLC system (Agilent Technologies)

Detector: Ultraviolet absorption spectrometer (measurement wavelength: 280 nm)

Column: PLRP-S (2.1°50 mm, 8 urn, 1000 angstroms; Agilent Technologies, P/N
PL1912-1802)

Column temperature: 80C

Mobile phase A: 0.04% aqueous trifluoroacetic acid (TFA) solution

Mobile phase B: Acetonitrile solution containing 0.04% TFA

Gradient program: 29%-36% (0 min.-12.5 min.), 36%-42% (12.5-15 min.),
42%-29% (15 min.- 15.1 min.), 29%-29% (15.1 min.-25 min.)

Sample injection: 15 uL

{F-3. Data analysis}

[F-3-1] Compared with non-conjugated antibody L (L) and H (H) chains, drug-
conjugated L (L chain bound to one drug molecule: Li) and H (H chain bound to one
drug molecule: Hi, H chain bound to two drug molecule: H,, H chain bound to three
drug molecules: H,) chains exhibit higher hydrophobicity in proportion to the number
of conjugated drug molecules and thus have alarger retention time. These chains are
therefore eluted in the order of L and Li or H, Hi, H,, and H,. Detection peaks can be
assigned to any of L, L, H, Hi, H,, and H, by the comparison of retention times with
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Loand H,,

[F-3-2] Since the drug linker has UV absorption, peak area values are corrected in
response to the number of conjugated drug linker molecules according to the following
expression using the molar absorption coefficients of the L or H chain and the drug
linker.

[Math.I]

Corrected val ue of the peak area of the L chain (Lj)
= Peak area

Molar absorption coefficient of the L chain

Molar absorption coefficient of the L chain +
The number of conjugated drug molecules X Molar absorption coefficient of the drug linker

[Math.2]

Corrected value of the peak area of the H chain (Hi)
= Peak area

Molar absorption coefficient of the H chain

Molar absorption coefficient of the H chain +
The number of conjugated drug molecules X Mdar absorption coefficient of the drug linker

Here, avalue estimated from the amino acid sequence of the L or H chain of each
antibody using aknown calculation method (Protein Science, 1995, vol. 4, 2411-2423)
can be used as the molar absorption coefficient (280 nm) of the L or H chain of each
antibody. In the case of UI-59, amolar absorption coefficient of 34690 and a molar
absorption coefficient of 95000 were used as estimated values for the L and H chains,
respectively, according to its amino acid sequence. The actualy measured molar ab-
sorption coefficient (280 nm) of acompound in which the maleimide group has been
converted to succinimide thioether by the reaction of each drug linker with mercap-
toethanol or N-acetylcysteine was used as the molar absorption coefficient (280 nm) of
the drug linker.

[F-3-3] The peak arearatio (%) of each chain iscalculated for the total of the
corrected values of peak areas.

[Math.3]

Fl
Peak area ratio of the L chain = _L Do X 100

Peak area ratio of the H chain = Hi x 100

A+ Ags + Azt Ags

Corrected values of respective peak areas of A ;, A ,:L;, H;
[F-3-4] The average number of conjugated drug molecules per antibody molecule in
the antibody-drug conjugate is calculated according to the following expression.
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Average number of conjugated drug molecules = (L,peak arearatio x 0 + L,peak area

ratio x 1+ H,peak arearatio x 0+ % peak arearatio x 1+ H,peak arearatio x 2 + H,
peak arearatio x 3)/ 100 x 2

Hereinbelow, production intermediate compounds used in Production method 1are
described. The compound represented by the formula (2) in the production method 1is
acompound represented by the following formula:

(maleimid-N-yl)-(CH ,)n*-C(=0)-L 2-LP-NH-(CH ,)n!-L:-(CH,)n?>-C(=0)-(NH-DX) or

(maleimid-N-yl)-(CH ,)n*-C(=0)-L 2-LP-(NH-DX).

In the formula,

n3represents an integer of 2to 8,

L2 represents -NH-(CH ,.CH,-0)n 4-CH_CH_-C(=0)- or asingle bond,

wherein n? represents an integer of 1to 6,

LP represents apeptide residue consisting of 2 to 7 amino acids selected from pheny-
lalanine, glycine, valine, lysine, citrulline, serine, glutamic acid, and aspartic acid,

nlrepresents an integer of 0 to 6,

n2represents an integer of 0to 5,

L= represents -O- or a single bond,

(maleimid-N-yl)- isamaleimidyl group (2,5-dioxo-2,5-dihydro-IH-pyrrol-I-yl
group) represented by the following formula:
[Chem.22]

Q
—N |

O

wherein the nitrogen atom isthe connecting position, and
-(NH-DX) isagroup represented by the following formula:
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[Chem.23]

wherein the nitrogen atom of the amino group at position 1isthe connecting
position.

Asfor the peptide residue LP, those consisting of an amino acid selected from pheny-
lalanine, glycine, valine, lysine, citrulline, serine, glutamic acid, and aspartic acid is
preferred as aproduction intermediate. Among the peptide residue LP, those consisting
of 4 or 5 amino acids ispreferred as aproduction intermediate. More specifically,
those in which L* is atetrapeptide residue of -GGFG- or a pentapeptide of -DGGFG- is
preferred as aproduction intermediate, more preferably, -GGFG-.

Further, asfor the -NH-(CH )n!-L2-(CH,)n%, those having -NH-CH ,CH-, -NH-CH,,
CH.CH,-, -NH-CH CH.,CH.CH.-, -NH-CH ,CH CH CH,CH.-, -NH-CH ~-0-CH -, or -
NH-CH CH,-0-CH - ispreferred asaproduction intermediate. A compound of -
NH-CH ,CH,CH,-, -NH-CH-0-CH -, or -NH-CH,CH,-0-CH , is more preferred.

Asfor n3, those in which itisaninteger of 2to 8ispreferred as aproduction in-
termediate.

Asfor L2, those in which it is a single bond or -NH-(CH ,CH -0)n 4-CH_CH_-C(=0)-
and ndisaninteger of 2to 4 ispreferred as aproduction intermediate.

Further, those in which n3isan integer of 2to 5, L?isasingle bond, and -NH-(CH)n
1-La-(CHZ)nZ- is-NH-CH CH.-, -NH-CH CH.,CH,-, -NH-CH CH,CH.CH.-, -NH-CH,
CH,CH,CH.CH,, -NH-CH-0-CH .-, or -NH-CH ,CH,-0-CH - ispreferred asa
production intermediate. Further, more preferred among them isthose in which -
NH-(CH )n-L*-(CH_)n% is -NH-CH ,CH-, -NH-CH CH_CH-, -NH-CH -0-CH -, or -
NH-CH_CH,-0-CH . Further, those in which n3isan integer of 2 or 5is preferred.

Further, those in which n3isan integer of 2to 5, L?is-NH-(CH ,CH,-0)n CH.CH, -
C(=0)-, n*isaninteger of 2t0 4, and -NH-(CH )n-L*-(CH_)n* is-NH-CH CH, -
NH-CH ,CH,CH,-, -NH-CH CH,CH.CH-, -NH-CH ,CH,CH CH.CH.-, -NH-CH,, -
0-CH -, or -NH-CHCH_-0-CH - ispreferred as aproduction intermediate. More
preferred among them isthose in which nis an integer of 2 or 4. Further, those in
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which -NH-(CH)n"-L - is -NH-CHCH,CH.:, -NH-CH,-0-CH -, or -NH-CH.CH, -
0-CH - ispreferred.
[0140]  Preferred examples of the intermediate that are useful for production of the

compound of the present invention include those exemplified below:

(maleimid-N-yl)-CH,CH.-C(=0)-GGFG-NH-CH ,CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,CH,CH.CH.-C(=0)-GGFG-NH-CH ,CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,-C(=0)-GGFG-NH-CH CH,CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH.CH.-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CHCH.CH.CH.-C(=0)-GGFG-NH-CH ,CH.CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH.CH.CH.CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(NH-
DX),

(maleimid-N-yl)-CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,CH.,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH.CH.CH.-C(=0)-GGFG-NH-CH ,CH,CH,CH,-C(=0)-(NH-
DX),

(maleimid-N-yl)-CH,CH.CH.CH.CH,-C(=0)-GGFG-NH-CH ,CH,CHCH.-C(=0)-(
NH-DX),

(maleimid-N-yl)-CH,CH.-C(=0)-GGFG-NH-CH ,CH.CH.CH.CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH.CH.-C(=0)-GGFG-NH-CH ,CH,CH,CH,CH_-C(=0)-(NH-
DX),

(maleimid-N-yl)-CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,CHCH,CH,-C(=0)-(
NH-DX),

(maleimid-N-yl)-CH,CH,CHCHCH.-C(=0)-GGFG-NH-CH ,CH.CH.CH,CH.-C(=
0)-(NH-DX),

(maleimid-N-yl)-CH,CH.CH.CH.CH.-C(=0)-DGGFG-NH-CH ,CH.,CH.-C(=0)-(NH
-DX),

(maleimid-N-yl)-CH,CH.CH.CH,CH.-C(=0)-DGGFG-NH-CH ,CH,CH.CH.-C(=0)-
(NH-DX),

(maleimid-N-yl)-CH,CH.CH-CHCH.-C(=0)-DGGFG-NH-CH ,CH,CH,CH,CH,-C(
=0)-(NH-DX),

(maleimid-N-yl)-CHCH,-C(=0)-GGFG-NH-CH 0-CH ,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH.CH.-C(=0)-GGFG-NH-CH -0-CH ,~C(=0)-(NH-DX),

(maleimid-N-yl)-CH,CH.CH.CH.,-C(=0)-GGFG-NH-CH ~-0-CH -C(=0)-(NH-DX),

(maleimid-N-yl)-CHCH.CH.CH.CH.-C(=0)-GGFG-NH-CH -0-CH -C(=0)-(NH-
DX),

(maleimid-N-yl)-CH,CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ~C(=0)-(NH-DX),
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(maleimid-N-yl)-CH ,CH,CH.-C(=0)-GGFG-NH-CH ,CH,-0-CH -C(=0)-(NH-DX),
(maleimid-N-yl)-CH ,CH,CH.CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ,-C(=0)-(NH-D
X),

(maleimid-N-yl)-CH ,CH,CH.CH,CH-C(=0)-GGFG-NH-CH ,CH-0-CH ,-C(=0)-(NH
-DX),

(maleimid-N-yl)-CH ,CH,-C(=0)-NH-CH ,CH,-0-CH ,CH.-0-CH ,CH.-C(=0)-GGFG-
NH-CH_CH,CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,-C(=0)-NH-CH ,CH.-0-CH ,CH.-0-CH ,CH.-0-CH ,CH-C(=
0)-GGFG-NH-CH ,CH.CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,-C(=0)-NH-CH ,CH,-0-CH ,CH.-0-CH ,CH.-0-CH ,CH,-0-
CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,-C(=0)-GGFG-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH.-C(=0)-GGFG-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH.CH,-C(=0)-GGFG-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH.CH,CH.-C(=0)-GGFG-(NH-DX),

(maleimid-N-yl)-CH ,CH,-C(=0)-DGGFG-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH.,-C(=0)-DGGFG-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH.CH,-C(=0)-DGGFG-(NH-DX), or

(maleimid-N-yl)-CH ,CH,CH,CH,CH.-C(=0)-DGGFG-(NH-DX).

By the reaction of the drug-linker compound selected from the aforementioned group
of intermediate compounds with an anti-Her3 antibody or areactive derivative thereof,
athioether bond can be formed at a disulfide bond moiety present in ahinge part of the
anti-Her3 antibody, and as aresult, the anti-Her3 antibody-drug conjugate of the
present invention can be produced. In this case, it ispreferable to use areactive
derivative of an anti-Her3 antibody. A reactive derivative obtained by reducing an anti-
Her3 antibody isparticularly preferred.

The followings are a compound which is more preferred as aproduction in-
termediate.

(maleimid-N-yl)-CH ,CH.-C(=0)-GGFG-NH-CH CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH.-C(=0)-GGFG-NH-CH CH.CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH.CH.CH,-C(=0)-GGFG-NH-CH ,CH,-C(=0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH_CH.CH,-C(=0)-GGFG-NH-CH ,CH,CH.-C(=0)-(NH-
DX),

(maleimid-N-yl)-CH ,CH,CH.CH,CH-C(=0)-GGFG-NH-CH ,CH,CH,CH,CH,-C(=
0)-(NH-DX),

(maleimid-N-yl)-CH ,CH,CH.CH,CH_-C(=0)-DGGFG-NH-CH ,CH,CH.-C(=0)-(NH
-DX),

(maleimid-N-yl)-CH ,CH,CH.CH.CH,-C(=0)-GGFG-NH-CH ,-0-CH -C(=0)-(NH-



108

WO 2015/155998 PCT/JP2015/002020

[0143]

[0144]

[0145]

DX),
(maleimid-N-yl)-CHCH,CH.CH,CH.-C(=0)-GGFG-NH-CH ,CH-0-CH ,-C(=0)-(NH
-DX),
(maleimid-N-yl)-CHCH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH.-C(=0)-GGFG-
NH-CHCH.-C(=0)-(NH-DX),
(maleimid-N-yl)-CHCH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH.-C(=0)-GGFG-
NH-CH,CH,CH.-C(=0)-(NH-DX),
(maleimid-N-yl)-CHCH,-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,CH.-0-CH ,CH-0-
CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(NH-DX),
(maleimid-N-yl)-CH,CH.-C(=0)-DGGFG-(NH-DX),
(maleimid-N-yl)-CH,CH,CH.-C(=0)-DGGFG-(NH-DX),
(maleimid-N-yl)-CH,CH,CH,CH,-C(=0)-DGGFG-(NH-DX),
(maleimid-N-yl)-CH,CH,CH,CH,CH.-C(=0)-DGGFG-(NH-DX).

Further, among the aforementioned intermediate compound group, the intermediates
represented by the following formula are amore preferred compound:

(maleimid-N-yl)-CHCH.-C(=0)-NH-CH ,CH.-0-CH ,CH,-0-CH ,CH,-C(=0)-GGFG
-NH-CH,CH,CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CHCH,CH.CH.CH,-C(=0)-GGFG-NH-CH ,-0-CH ,-C(=0)-(NH-
DX),

(maleimid-N-yl)-CHCH.CH.CH.CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH -C(=0)-(N
H-DX),

(maleimid-N-yl)-CH,CH,CHCH,CH-C(=0)-DGGFG-NH-CH ,CH,CH.,-C(=0)-(NH
-DX), or

(maleimid-N-yl)-CH,CH,CH CH,CH -C(=0)-DGGFG-(NH-DX).

Particularly preferred are the compounds that are represented by the following
formula

(maleimid-N-yl)-CHCH.-C(=0)-NH-CH ,CH.-0-CH ,CH,-0-CH ,CH,-C(=0)-GGFG
-NH-CH,CH,CH.-C(=0)-(NH-DX),

(maleimid-N-yl)-CHCH,CH.CH.CH,-C(=0)-GGFG-NH-CH -0-CH ,-C(=0)-(NH-
DX), or

(maeimid-N-yl)-CH,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH ,CH,-0-CH ,-C(=0)-(N
H-DX).

2. Production method 2

The compound represented by the formula (2) or apharmacologically acceptable salt
thereof used as an intermediate in the previous production method can be produced by
the following method, for example.
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NH,-DX
4
P1-NH-{CH,Jn*-L2-{CH,In?-C(=0)-GH
5

P1-NH-(C Hy)n"-L3({CH,)n?-C(=0)-(NH-DX) NH~{GH,)n'-L2-(CH, -G (=0)-OP?

8 12
P2-LP-OH

8
NH,-{CHy "L 2-(CH, -G (=03-(NH-DX )
7

P2.LP-0h !
s NH, DX

P2_LA-NH-{CH)r'-L2{GH, -G (=0)-(NH-DX) -4 P2-LP-NH-{CH,)n'-L2C H,)r?-C(=0)-OH
9 14

P2-LP-NH-(C H)n'-LE-{CH)r?-C (=0)-OF?
3

H-LP-NHHCH, )L H,) -G (=0)-0P?
15

L¥-L20H
H-LP-NH-{GH)N"-L (G H,)rE-C{=0)-(NH-DX) 1
L7201 " L 24 P-NH-(GHyn' L 2-(CH,)r2-C (=0)-0P?
11 NH,-DX / 16
. 4 ‘
L L 2-LP-NH{CHyn'-L{CH,n?-C (=Q)-(NH-DX) = L"LZL*-NH-{CH,)n"-L3<(CHn*-C(=0)-CH

2 17

[in the formula, L' corresponds to L 1having a structure in which the terminal is
converted to amaleimidyl group and P1, P2, and P3represent aprotecting group].

The compound (6) can be produced by derivatizing the carboxylic acid (5) into an
active ester, mixed acid anhydride, acid halide, or the like and, in the presense of base,
reacting it with NH,-DX [indicating exatecan; chemica name:
(1S,9S)-1-amino-9-ethyl-5-fluoro-2,3-diliydro-9-hydroxy-4-methyl-IH,12H-benzo[ de]
pyrano[3',4":6,7]indolizino[l,2-b]quinolin-10,13(9H,15H)-dione]  (4) or a pha maco-
logically acceptable salt thereof.

Reaction reagents and conditions that are commonly used for peptide synthesis can
be employed for the reaction. There are various kinds of active ester,for example, it
can be produced by reacting phenols such as p-nitrophenol, N-hydroxy benzotriazole,
N-hydroxy succinimide, or the like, with the carboxylic acid (5) using a condensing
agent such as N,N'-dicyclohexylcarbodiimide or
[-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride; further, the active
ester can be aso produced by areaction of the carboxylic acid (5) with pentafluo-
ropheny! trifluoroacetate or the like; areaction of the carboxylic acid (5) with
1-benzotriazolyl oxytripyrrolidinophosphonium hexafluorophosphite; areaction of the
carboxylic acid (5) with diethyl cyanophosphonate (Shioiri method); areaction of the
carboxylic acid (5) with triphenylphosphine and 2,2-dipyridyl disulfide (Mukaiyama
method); areaction of the carboxylic acid (5) with atriazine derivative such as
4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium  chloride (DMTMM); or
the like. Further, the reaction can be aso performed by, e.g., an acid halide method by
which the carboxylic acid (5) istreated with acid halide such asthionyl chloride and
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oxalyl chloride in the presence of abase.

By reacting the active ester, mixed acid anhydride, or acid halide of the carboxylic acid
(5) obtained as above with the compound (4) in the presence of a suitable base in an
inert solvent at areaction temperature of -78C to 150C, the compound (6) can be
produced. Meanwhile, "inert solvent” indicates a solvent which does not inhibit a
desired reaction for which the solvent is used.

Specific examples of the base used for each step described above include a
carbonate, an alkoxide, ahydroxide or ahydride of an alkali metal or an alkali earth
metal such as sodium carbonate, potassium carbonate, sodium ethoxide, potassium
butoxide, sodium hydroxide, potassium hydroxide, sodium hydride, or potassium
hydride; organometallic base represented by an akyl lithium such as n-butyl lithium,
or dialkylamino lithium such aslithium diisopropylamide; organometallic base such as
bissilylamine including lithium bis(trimethylsilyl)amide; and organic base such as
pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine, N-methyl
morpholine, diisopropylethylamine, and diazabicyclo[5.4.0]undec-7-ene (DBU).

Examples of the inert solvent which isused for the reaction of the present invention
include ahalogenated hydrocarbon solvent such as dichloromethane, chloroform, and
carbon tetrachloride; an ether solvent such as tetrahydrofuran, 1,2-dimethoxyethane,
and dioxane; an aromatic hydrocarbon solvent such as benzene and toluene; and an
amide solvent such as N,N-dimethylformamide, N ,N-dimethylacetamide, and N-
methylpyrrolidin-2-one. In addition to them, a sulfoxide solvent such as dimethyl
sulfoxide and sulfolane; aketone solvent such as acetone and methyl ethyl ketone; and
an acohol solvent such asmethanol and ethanol may be used in some case. Alter-
natively, these solvents may be used as amixed solvent.

Asfor the protecting group P1for the terminal amino group of the compound (6), a
protecting group for an amino group which isgenerally used for peptide synthesis, for
example, tert-butyloxy carbonyl group, 9-fluorenylmethyloxy carbonyl group, and
benzyloxy carbonyl group, can be used. Examples of the other protecting group for an
amino group include an alkanoyl group such as acetyl group; an alkoxycarbonyl group
such as methoxy carbonyl group and ethoxy carbonyl group; an arylmethoxy carbonyl
group such as paramethoxybenzyloxy carbonyl group, and para (or
ortho)nitroybenzyloxy carbonyl group; an arylmethyl group such asbenzyl group and
triphenyl methyl group; an aroyl group such asbenzoyl group; and an aryl sulfonyl
group such as 2,4-dinitrobenzene sulfonyl group and orthonitrobenzene sulfonyl group.
The protecting group P1can be selected depending on, e.g., properties of a compound
having an amino group to be protected.

By deprotecting the protecting group P1for the terminal amino group of the
compound (6) obtained, the compound (7) can be produced. In this deprotection,
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reagents and conditions can be selected depending on the protecting group.

The compound (9) can be produced by derivatizing the peptide carboxylic acid (8)
having the N terminal protected with P2into an active ester, mixed acid anhydride, or
the like and reacting it with the compound (7) obtained. The reaction conditions,
reagents, base, and inert solvent used for apeptide bond formation between the peptide
carboxylic acid (8) and the compound (7) can be suitably selected from those described
for the synthesis of the compound (6). The protecting group P2 can be suitably selected
from those described for the protecting group of the compound (6), and the selection
can be made based on, e.g., the properties of the compound having an amino group to
be protected. Asitisgeneraly used for peptide synthesis, by repeating sequentialy the
reaction and deprotection of the amino acid or peptide constituting the peptide
carboxylic acid (8) for elongation, the compound (9) can be also produced.

By deprotecting P2 as the protecting group for the amino group of the compound (9)
obtained, the compound (10) can be produced. In this deprptection, reagents and
conditions can be selected depending on the protecting group.

It ispossible to produce the compound (2) by derivatizing the carboxylic acid (11) into
an active ester, mixed acid anhydride, acid halide, or the like and reacting it with the
compound (10) obtained. The reaction conditions, reagents, base, and inert solvent
used for forming apeptide bond between the carboxylic acid (11) and the compound
(10) can be suitably selected from those described for the synthesis of the compound
(6).

The compound (9) can be also produced by the following method, for example.

The compound (13) can be produced by derivatizing the peptide carboxylic acid (8)
having the N terminal protected with P2into active ester, mixed acid anhydride, or the
like and reacting it with the amine compound (12) having the carboxy group protected
with P3in the presence of abase. The reaction conditions, reagents, base, and inert
solvent used for forming a peptide bond between the peptide carboxylic acid (8) and
the compound (12) can be suitably selected from those described for the synthesis of
the compound (6).

The protecting group P2for the amino group of the compound (13) is not particularly
limited if it is aprotecting group which is commonly used. Specifically, examples of
the protecting group for ahydroxyl group include an alkoxymethyl group such as
methoxymethyl group; an arylmethyl group such as benzyl group, 4-methoxybenzyl
group, and triphenylmethyl group; an alkanoyl group such as acetyl group; an aroyl
group such as benzoyl group; and a silyl group such astert-butyl diphenylsilyl group.
Carboxy group can be protected by an ester with an alkyl group such as methyl group,
ethyl group, and tert-butyl group, an alyl group, or an arylmethyl group such as benzyl
group. Asfor the amino group, an alkyloxy carbonyl group such as tert-butyloxy
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carbonyl group, methoxycarbonyl group, and ethoxycarbonyl group; an arylmethoxy
carbonyl group such as allyloxycarbonyl group, 9-fluorenylmethyloxy carbonyl group,
benzyloxy carbonyl group, paramethoxybenzyloxy carbonyl group, and para (or
ortho)nitroybenzyloxy carbonyl group; an akanoyl group such as acetyl group; an
arylmethyl group such asbenzyl group and triphenyl methyl group; an aroyl group
such as benzoyl group; and an aryl sulfonyl group such as 2,4-dinitrobenzene sulfonyl
group or orthonitrobenzene sulfonyl group can be mentioned.

Asfor the protecting group P3for acarboxy group, aprotecting group commonly used
as aprotecting group for a carboxy group in organic synthetic chemistry, in particular,
peptide synthesis can be used. A carboxyl group can be protected as an ester with an
alkyl group such as a methyl group, an ethyl group, or atert-butyl, an alyl group, and
an arylmethyl group such as abenzyl group.

In such case, it is preferable that the protecting group for an amino group and the
protecting group for acarboxy group can be removed by a different method or
different conditions. For example, arepresentative example includes a combination in
which P2is atert-butyloxy carbonyl group and P3is abenzyl group. The protecting
groups can be selected from the aforementioned ones depending on, e.g., the properties
of acompound having an amino group and a carboxy group to be protected. For
removal of the protecting groups, reagents and conditions can be selected depending
on the protecting group.

By deprotecting the protecting group P3for the carboxy group of the compound (13)
obtained, the compound (14) can be produced. In this deprotection, reagents and
conditions are selected depending on the protecting group.

The compound (9) can be produced by derivatizing the compound (14) obtained into
active ester, mixed acid anhydride, acid halide, or the like and reacting with the
compound (4) in the presence of abase. For the reaction, reaction reagents and
conditions that are generally used for peptide synthesis can be also used, and the
reaction conditions, reagents, base, and inert solvent used for the reaction can be
suitably selected from those described for the synthesis of the compound (6).

The compound (2) can be also produced by the following method, for example.

By deprotecting the protecting group P2for the amino group of the compound (13),
the compound (15) can be produced. In this deprotection, reagents and conditions can
be selected depending on the protecting group.

The compound (16) can be produced by derivatizing the carboxylic acid derivative
(12) into active ester, mixed acid anhydride, acid halide, or the like and reacting it with
the compound (15) obtained in the presence of abase. The reaction conditions,
reagents, base, and inert solvent used for forming an amide bond between the peptide
carboxylic acid (11) and the compound (15) can be suitably selected from those
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described for the synthesis of the compound (6).
By deprotecting the protecting group for the carboxy group of the compound (16)
obtained, the compound (17) can be produced. In this deprotection, it can be carried
out similar to deprotecting carboxy group for producing the compound (14).
The compound (2) can be produced by derivatizing the compound (17) into active
ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound
(4) in the presence of abase. For the reaction, reaction reagents and conditions that are
generaly used for peptide synthesis can be also used, and the reaction conditions,
reagents, base, and inert solvent used for the reaction can be suitably selected from
those described for the synthesis of the compound (6).

3. Production method 3

The compound represented by the formula (2) used as an intermediate can be also
produced by the following method.
[Chem.25]

H-LP-OP4
18

L"-L2-OH
11

LY-L2-LP-OP4
19

|

L1-L2-LP-OH
20
l NH,~(CH,)n'-L2-(CH ,)n?-C(=0)-(NH-DX)
7

L"-L2-LP-NH-(CH )n"-L2-(CH ,)n2-C(=0)-(NH-DX)
2

[in the formula, L corresponds to L 1having a structure in which the terminal is
converted to amaleimidyl group and P#represents a protecting group].

The compound (19) can be produced by derivatizing the compound (11) into active
ester, mixed acid anhydride, or the like and reacting it with the peptide carboxylic acid
(18) having the C terminal protected with P#in the presence of abase. The reaction
conditions, reagents, base, and inert solvent used for forming a peptide bond between
the peptide carboxylic acid (18) and the compound (11) can be suitably selected from
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those described for the synthesis of the compound (6). The protecting group P*for the
carboxy group of the compound (18) can be suitably selected from the af orementioned
protective groups.
By deprotecting the protecting group for the carboxy group of the compound (19)
obtained, the compound (20) can be produced. In this deprotecion, it can be performed
similar to the deprotection of the carboxy group for producing the compound (14).
The compound (2) can be produced by derivatizing the compound (20) obtained into
active ester, mixed acid anhydride, or the like and reacting it with the compound (7).
For the reaction, reaction reagents and conditions that are generally used for peptide
synthesis can be aso used, and the reaction conditions, reagents, base, and inert
solvent used for the reaction can be suitably selected from those described for the
synthesis of the compound (6).

4. Production method 4

Hereinbelow, within the production intermediate (10) described in production
method 2, the method for producing the compound (10b) having n1= 1and L= =0is
described in detail. The compound represented by the formula (10b), a salt or a solvate
thereof can be produced according to the following method, for example.
[Chem.26]

HO-CH-C(=0)-0P*®

PEX-NH-CH,-0 -L 22 P®-X-NH-CH3-0 -CH;-C ( =0)-OP? P®-X-NH-CHy-0 -CH,-C ( =0)-OH
21 23 24
HaN-DX . P’-Y-OH
4 P”-X-NH-C H-0 -CH,-C(=0)-(NH-DX) H-X-NH-CHg-0 -CHz-C( =0)-(NH-DX) 27
—_—

— 25 —_—

26

P"L"-NH-CH,0-CH,-C (=0)-(NH-DX) o H-LP-NH-CHz-0 -CHz-C( =0}-(NH-DX)
9b 10p

[in the formula, LPis as defined above, L represents an acyl group including an
alkanoyl group such as acetyl group or an aroyl group such as benzoyl group, or
represents ahydrogen atom or the like, X and Y represent an oligopeptide consisting of
1to 3 amino acids, P> and P7 represent a protecting group for an amino group, and P5
represents a protecting group for acarboxy group].

A compound represented by the formula (21) can be produced by using or applying
the method described in Japanese Patent Laid-Open No. 2002-60351 or the literature
(J. Org. Chem., Vol. 51, page 3196, 1986), and if necessary, by removing the
protecting groups or modifying the functional groups. Alternatively, it can be also
obtained by treating an amino acid with a protected terminal amino group or acid
amide of oligopeptide with protected amino group with aldehyde or ketone.

By reacting the compound (21) with the compound (22) having a hydroxyl group
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under temperature conditions ranging from under cooling to room temperature in an
inert solvent in the presence of an acid or abase, the compound (23) can be produced.
Here, examples of the acid which may be used can include inorganic acid such as hy-
drofluoric acid, hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, and boric
acid; an organic acid such as acetic acid, citric acid, paratoluene sulfonic acid, and
methane sulfonic acid; and aLewis acid such astetrafluoroborate, zinc chloride, tin
chloride, aluminum chloride, and iron chloride. Among them, sulfonic acids are
preferable, and paratoluene sulfonic acid isparticularly preferable. Asfor the base, any
one of the aforementioned base can be suitably selected and used. Preferred examples
thereof include an alkali metal alkoxide such as potassium tert-butoxide, an alkali
metal or alkaline earth metal hydroxide such as sodium hydroxide and potassium
hydroxide; alkali metal hydride such as sodium hydride and potassium hydride;
organometallic base represented by dialkylamino lithium such aslithium diiso-
propylamide; and organometallic base of bissilylamine such aslithium
bis(trimethylsilyl)amide.

Examples of the solvent to be used for the reaction include an ether solvent such as
tetrahydrofuran and 1,4-dioxane; and an aromatic hydrocarbon solvent such as benzene
and toluene. Those solvents can be prepared as a mixture with water.

Further, the protecting group for an amino group as represented as P°isnot particularly
limited if it isagroup commonly used for protection of an amino group. Repre-
sentative examples can include the protecting groups for an amino group that are
described in Production method 2. However, the protecting group for an amino group
asdrepresented as P> may be cleaved off within the course of the reaction. In such
case, aprotecting group can bere-introduced by appropriately performing areaction
with a suitable reagent for protecting an amino group as required.

The compound (24) can be derived by removing the protecting group PS of the
compound (23). Herein, athough the representative examples of the protecting group
for acarboxy group asrepresented as PS are described in Production method 2, it can
be appropriately selected from these examples. In the compound (23), it is desirable
that the protecting group P>for an amino group and the protecting group Péfor a
carboxy group are the protecting groups that can be removed by adifferent method or
different conditions. For example, arepresentative example can include a combination
in which P5is a9-fluorenylmethyloxy carbonyl group and P8isabenzyl group. The
protecting groups can be selected depending on, e.g., the properties of a compound
having an amino group and a carboxy group to be protected. For removal of the
protecting groups, reagents and conditions are selected depending on the protecting
group.

The compound (26) can be produced by derivatizing the compound (24) into active
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ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound
(4) or apharmacologically acceptable salt thereof in the presence of abase to produce
the compound (25) followed by removing the protecting group P° of the compound
(25) obtained. For the reaction between the compound (4) and the carboxylic acid (24)
and the reaction for removing the protecting group P%, the same reagents and reaction
conditions as those described for Production method 2 can be used.
The compound (10b) can be produced by reacting the compound (26) with an amino
acid with protected terminal amino group or the oligopeptide (27) with protected
amino group to produce the compound (9b) and removing the protective group P’ of
the compound (9b) obtained. The protective group for an amino group as represented
asP’isnot particularly limited if it is generally used for protection of an amino group.
Representative examples thereof include the protecting groups for an amino group that
are described in Production method 2. For removing the protective group, reagents and
conditions are selected depending on the protecting group. For the reaction between
the compound (26) and the compound (27), reaction reagents and conditions that are
commonly used for peptide synthesis can be employed. The compound (10b) produced
by the aforementioned method can be derivatized into the compound (1) of the present
invention according to the method described above.

5. Production method 5

The compound represented by the formula (2) as an intermediate can be also
produced by the method shown below.
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HN-(CH)n' L™ (C Hy) -C(=0)-OP*
12
2]
PE L2 £ H.(C HpIn' L2 CHyhi -C(=0)-0P’
HeN-(CH2)n'-L*{C Hy)rf-C(=0)-(NH-DX) 35
7
l PELFLOH PELPENH-(CH N -LA-{C Hr-C (=0)-OH -~ ‘l
28 36 H-LP-NHAC H, ' -L 3G Hy)r2-C (=0)-0P?
PELPZNH-CH N LG HIM-C (=0)-(NH-DX} 4 7
29 — 3y
! 1
' E o B 5 a3, = E
H-LS2NHACH, )T %(CH,)r?-C(=O)-(NH-DX) Pt 1(P1E"LPZ'NH'(CH?;; AHCRIM-CE0)-0P
30
lPB'Lm(;W)'OH B PP P NH-(CH I Lo (CHo e C(=0) OH = — - -Jl
39 HALP (P 19)-L2-NHAG H ) -LA-C H -G {=0)-0P?
PE-LPT (B2 L P NHHC HoI L2 (G HI-C (FO)-{NH-DX) 4 40
32 — * | . l
H-LP (P 30)-L P2 NHH(CH I -LE-{C HIN2-C (= O)-(NH-D X} LT-L2LPU(P19)-LPENH-(CH,)N-L7=(CH,)-C(=0}-0P*
L-L2-0H ‘
11 4 ¥
TP P YL NHHC H o - LA(C H )N C (=0)- Ok
LVL 2P (P 1L 2 NH(C HoJn L 3+(C H -G (=O)(NH-DX) 42
34 30
s |
LLPLPPIOMPOH w LPishpRpieop %8 LHAPPIHOH
a8 47 a5

fan T

12 l Ay 11
H-LPUPIOLLR. QP12 == P3LPIP).| PLOP12 L"LALPPIY-0P

50 49 i
oz g
H-LP2.0P12 H-LPI(FO-0R 1
45 43

L -L2-LP-NH-(CH2)nLL'-2(CH 2)n2-C(=0)-(NH-DX)

[0163] [in the formula, LY corresponds to L *having a structure in which the terminal is
converted to amaleimidyl group, LP represents a structure consisting of -LP-LP%, and
P3, P8 P, P1 P11 and P2 represent aprotecting group).

[0164] Because LPisformed by connecting L P to L P, the hydrophilic amino acid at N
terminal of L? isderived from L?t, and thus, those that having ahydrophilic amino acid
at the N terminal are suitably employed asL?®-. Meanwhile, plura hydrophilic amino
acids may be present therein. Further, when LP2 with hydrophilic amino acid is
employed, LPhaving plural hydrophilic amino acids at the N terminal of LP or at the N
terminal and at other positions can be produced depending on the location of the hy-
drophilic amino acid.

[0165] The compound (29) can be produced by derivatizing the peptide or amino acid (28)
having the N termina protected with P2into active ester, mixed acid anhydride, or the
like and reacting it with the compound (7) obtained. The reaction conditions, reagents,
base, and solvent used for forming an amide bond between the peptide or amino acid
(28) and the compound (7) can be suitably selected from those described for the
synthesis of the compound (6). The protecting group P8for an amino group can be
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suitably selected from those described for the protecting group of the compound (6),
and the selection can be made based on the properties of the compound or the like. As
it isgenerally used for peptide synthesis, by repeating sequentially the reaction and de-
protection of the amino acid or peptide constituting the peptide or amino acid (28) for
elongation, the compound (29) can be also produced.

By deprotection of P8as aprotecting group of the amino group of the compound (29)
obtained, the compound (23) can be produced. In this deprotection, reagents and
conditions can be selected depending on the protecting group.

The compound (32) can be produced by derivatizing the amino acid or peptide (31)
having the N terminal protected with P8and the protected carboxy group, hydroxy
group, or amino group in side chain protected into active ester, mixed acid anhydride,
or the like and reacting it with the compound (30) obtained. The reaction conditions,
reagents, base, and inert solvent used for forming a peptide bond between the amino
acid or peptide (31) and the compound (30) can be suitably selected from those
described for the synthesis of the compound (6). Asfor the protecting groups P8and P?,
the protecting groups can be suitably selected from those described as protecting group
for an amino group, carboxy group, or hydroxy group of the compound (6). However,
in such case, itisnecessary that the protecting group P°for an amino group and the
protecting group P¥ for afunctional group in side chain can be removed by adifferent
method or different conditions. For example, arepresentative example includes a com-
bination in case P9is a 9-fluorenylmethyloxy carbonyl group and P¥ is atert-butyl
group or the like as aprotecting group for acarboxy group, a methoxymethyl group or
the like as a protecting group for ahydroxy group, or atert-butyloxycarbonyl group or
the like as a protecting group for an amino group. The protective group P for a
functional group in aside chain ispreferably aprotecting group which can be de-
protected by atreatment under acidic conditions. However, itisnot limited thereto, and
it can be selected from the aforementioned ones depending on, e.g., the properties of
amino group, carboxy group, or ahydroxy group of acompound to be protected. For
removal of the protecting groups, reagents and conditions are selected depending on
the protecting group. Asit isgenerally used for peptide synthesis, by repeating se-
quentially the reaction and deprotection of the constituting amino acid or peptide for
elongation, the compound (32) can be aso produced.

By deprotection of P?as aprotecting group of the terminal amino group of the
compound (32) obtained, the compound (33) can be produced. In this deprotection,
reagents and conditions can be selected depending on the protecting group.

It ispossible to produce the compound (34) by derivatizing the carboxylic acid
derivative (11) into active ester, mixed acid anhydride, acid halide, or the like and
reacting it with the compound (33) obtained. Herein, the carboxylic acid derivative
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(11) isacompound with a structure in which the linker terminal of Lt has amaleimidyl
group.

The reaction conditions, reagents, base, and solvent used for forming a peptide bond
between the carboxylic acid derivative (11) and the compound (33) can be suitably
selected from those described for the synthesis of the compound (6).

By deprotecting the protecting group P for the carboxy group, hydroxy group, or
amino group in the amino acid side chain of the peptide moiety of the compound (34)
obtained, the compound (2) can be produced. Reagents and conditions can be selected
depending on the protecting group.

The compound (29) can be also produced by the following method, for example.
The compound (35) can be produced by derivatizing the peptide or amino acid (28)
having the N terminal protected with P8into active ester, mixed acid anhydride, or the

like and reacting it with the amine compound (12) having the terminal carboxy group
protected with P3in the presence of abase. The reaction conditions, reagents, base, and
solvent used for forming a peptide bond between the peptide or amino acid (28) and
the compound (12) can be suitably selected from those described for the synthesis of
the compound (6). The protecting group P8for an amino group of the compound (35)
can be suitably selected and used from those described as a protecting group for the
compound (6). Asfor the protecting group P3for a carboxy group, aprotecting group
commonly used as aprotecting group for acarboxy group in organic synthetic
chemistry, in particular, peptide synthesis can be used. Specific examples include alkyl
ester such as methyl group, ethyl group, and tert-butyl, allyl ester, and benzyl ester,
and it can be suitably selected and used from the protecting groups that are described
for the compound (6). In such case, it is necessary that the protecting group P8for an
amino group and the protecting group P3for a carboxy group can be removed by a
different method or different conditions. For example, arepresentative example
includes a combination in which P8is atert-butyloxy carbonyl group and P3is abenzyl
group. The protecting groups can be selected from the aforementioned ones depending
on, e.g., the properties of a compound having an amino group and acarboxy group to
be protected. For removal of the protecting groups, reagents and conditions are
selected depending on the protecting group.

By deprotecting the protecting group P3for the carboxy group of the compound (35)
obtained, the compound (36) can be produced. In this deprotection, reagents and
conditions are selected depending on the protecting group.

The compound (29) can be produced by derivatizing the compound (36) obtained
into active ester, mixed acid anhydride, acid halide, or the like and reacting it with the
compound (4) in the presence of abase. For the reaction, reaction reagents and
conditions that are generally used for peptide synthesis can be also used, and the
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reaction conditions, reagents, base, and solvent used for the reaction can be suitably
selected from those described for the synthesis of the compound (6).

The compound (32) can be also produced by the following method, for example.

By deprotecting the protecting group P8for the amino group of the compound (35),
the compound (37) can be produced. In this deprotection, reagents and conditions can
be selected depending on the protecting group.

The compound (38) can be produced by derivatizing the amino acid or peptide (31)
into active ester, mixed acid anhydride, acid halide, or the like and reacting it with the
compound (37) obtained in the presence of abase. The reaction conditions, reagents,
base, and solvent used for forming an amide bond between the amino acid or peptide
(31) and the compound (37) can be suitably selected from those described for the
synthesis of the compound (6). In such case, it isnecessary that the protecting group P°
and P¥for the amino acid or peptide (31) and the protecting group P:for the compound
(37) can beremoved by adifferent method or different conditions. For example, a rep-
resentative example includes acombination in which P isa 9-fluorenylmethyloxy
carbonyl group, P isatert-butyloxy carbonyl group, tert-butyl group, or a
methoxymethyl group, and P3isabenzyl group. Further, the protective group P¥ for a
functional group in aside chain ispreferably aprotecting group which can be de-
protected by atreatment under acidic conditions as described above. However, it isnot
limited thereto, and it can be selected from the aforementioned ones depending on,
e.g., the properties of amino group, carboxy group, or ahydroxy group of a compound
to be protected. For removal of the protecting groups, reagents and conditions are
selected depending on the protecting group.

By deprotecting the protecting group P:for the carboxy group of the compound (38)
obtained, the compound (39) can be produced. In this deprotection, reagents and
conditions can be selected depending on the protecting group.

The compound (32) can be produced by derivatizing the compound (39) into active
ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound
(4) in the presence of abase. For the reaction, reaction reagents and conditions that are
generally used for peptide synthesis can be also used, and the reaction conditions,
reagents, base, and solvent used for the reaction can be suitably selected from those
described for the synthesis of the compound (6).

The compound (34) can be also produced by the following method, for example.

By deprotecting the protecting group P for the amino group of the compound (38),
the compound (40) can be produced. In this deprotection, reagents and conditions can
be selected depending on the protecting group.

The compound (41) can be produced by derivatizing the carboxylic acid derivative
(11) into active ester, mixed acid anhydride, acid halide, or the like and reacting it with
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the compound (40) obtained in the presence of abase. The reaction conditions,
reagents, base, and solvent used for forming an amide bond between the carboxylic
acid derivative (11) and the compound (40) can be suitably selected from those
described for the synthesis of the compound (6).

By deprotecting the protecting group P for the carboxy group of the compound (41)
obtained, the compound (42) can be produced. In this deprotection, reagents and
conditions can be selected depending on the protecting group.

The compound (34) can be produced by derivatizing the compound (42) into active
ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound
(4) in the presence of abase. For the reaction, reaction reagents and conditions that are
generally used for peptide synthesis can be also used, and the reaction conditions,
reagents, base, and solvent used for the reaction can be suitably selected from those
described for the synthesis of the compound (6).

The compound (34) can be also produced by the following method, for example.
The compound (44) can be produced by derivatizing the carboxylic acid derivative
(12) into active ester, mixed acid anhydride, acid halide, or the like and reacting it with

the amino acid or peptide (43) having the carboxy group protected with Pt and the
carboxy group, hydroxy group, or amino group in side chain protected with P®in the
presence of abase. The reaction conditions, reagents, base, and solvent used for
forming an amide bond between the carboxylic acid derivative (11) and the compound
(43) can be suitably selected from those described for the synthesis of the compound
(6). Asfor the protecting groups P¥* and P of the compound (44), the protecting
groups can be suitably selected from those described as protecting group for a carboxy
group, hydroxy group, or amino group of the compound (6). Meanwhile, in such case,
it isnecessary that the protecting group P::for acarboxy group and the protecting
group P®for afunctional group in side chain can beremoved by adifferent method or
different conditions. For example, arepresentative example includes a combination in
which Pt isabenzyl group and P is atert-butyl group or the like as a protecting
group for acarboxy group, a methoxymethyl group or the like as aprotecting group for
ahydroxy group, or atert-butyloxycarbonyl group or the like as a protecting group for
an amino group. The protective group P for afunctional group in aside chainis
preferably aprotecting group which can be deprotected by atreatment under acidic
conditions. However, it isnot limited thereto, and it can be selected from the afore-
mentioned ones depending on, e.g., the properties of amino group, carboxy group, or a
hydroxy group of acompound to be protected. For removing the protecting group, the
reagents and conditions can be selected depending on the protecting group.

By deprotecting the protecting group P::for the carboxy group of the compound (44)
obtained, the compound (45) can be produced. In this deprotection, reagents and
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conditions can be selected depending on the protecting group.

The compound (34) can be produced by derivatizing the compound (45) into active
ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound
(30) in the presence of abase. For the reaction, reaction reagents and conditions that
are generaly used for peptide synthesis can be also used, and the reaction conditions,
reagents, base, and solvent used for the reaction can be suitably selected from those
described for the synthesis of the compound (6).

The compound (47) can be produced by derivatizing the compound (45) into active
ester, mixed acid anhydride, acid halide or the like and reacting it with the amino acid
or peptide (46) having the carboxy group protected with P22in the presence of abase.
For the reaction, the reaction reagents and conditions commonly used for peptide
synthesis can be used and the reaction conditions, reagents, base, and solvent can be
suitably selected from those described for the synthesis of the compound (6). Asfor
the protecting groups P* and P2 of the compound (47), the protecting groups can be
suitably selected and used from those described as protecting group for a carboxy
group, hydroxy group, or amino group of the compound (6). Meanwhile, in such case,
it isnecessary that the protecting group P2for acarboxy group and the protecting
group P®for afunctional group in side chain can beremoved by adifferent method or
different conditions. For example, arepresentative example includes a combination in
which P2 isabenzyl group and P is atert-butyl group or the like as a protecting
group for acarboxy group, amethoxymethyl group or the like as aprotecting group for
ahydroxy group, or atert-butyloxycarbonyl group or the like as a protecting group for
an amino group. The protective group P for afunctional group in aside chain is
preferably aprotecting group which can be deprotected by atreatment under acidic
conditions. However, it isnot limited thereto, and it can be selected from the afore-
mentioned ones depending on, e.g., the properties of amino group, carboxy group, or a
hydroxy group of acompound to be protected. For removing the protecting group, the
reagents and conditions can be selected depending on the protecting group. Further, the
compound (47) can be aso produced by repeating sequentially the reaction and de-
protection of constituting amino acid or peptide for elongation.

By deprotecting the protecting group P2 for the carboxy group of the compound (47)
obtained, the compound (48) can be produced. Reagents and conditions can be selected
depending on the protecting group.

The compound (34) can be produced by derivatizing the compound (48) into active
ester, mixed acid anhydride, acid halide, or the like and reacting it with the compound
(7) in the presence of abase. For the reaction, reaction reagents and conditions that are
generally used for peptide synthesis can be also used, and the reaction conditions,
reagents, base, and solvent used for the reaction can be suitably selected from those
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described for the synthesis of the compound (6).
The compound (47) can be also produced by the following method, for example.
The peptide (49) can be produced by derivatizing the amino acid or peptide (46) into
active ester, mixed acid anhydride, acid halide, or the like and reacting it with the
amino acid or peptide (31) having the N terminal protected with P° and the carboxy
group, hydroxy group, or amino group in side chain protected with P2 in the presence
of abase. The reaction conditions, reagents, base, and solvent used for forming a
peptide bond between the amino acid or peptide (46) and the amino acid or peptide
(31) can be suitably selected from those described for the synthesis of the compound
(6). Meanwhile, in this case, it isnecessary that the protecting group P2for a carboxy
group of the amino acid or peptide (46) and the protecting group P’ and P® for the
amino acid or peptide (31) can beremoved in the same manner as described above but
by adifferent method or different conditions. For example, arepresentative example
includes a combination in which P isa9-fluorenylmethyloxy carbonyl group, P*isa
tert-butyl group or the like as aprotecting group for acarboxy group, a methoxymethyl
group or the like as aprotecting group for ahydroxy group, or atert-butyloxycarbonyl
group as aprotecting group or the like for an amino group, and P22 is abenzyl group.
The protective group P¥ for afunctional group in a side chain ispreferably a
protecting group which can be deprotected by atreatment under acidic conditions.
However, itisnot limited thereto, and it can be selected from the aforementioned ones
depending on, e.g., the properties of amino group, carboxy group, or ahydroxy group
of acompound to be protected. For removing the protecting group, the reagents and
conditions can be selected depending on the protecting group.
By deprotecting the protecting group P for the N terminal of the peptide (49) obtained,
the compound (50) can be produced. Reagents and conditions can be selected
depending on the protecting group.
The compound (47) can be produced by derivatizing the carboxylic acid derivative
(11) into active ester, mixed acid anhydride, acid halide, or the like and reacting it with
the peptide (50) obtained in the presence of abase. The reaction conditions, reagents,
base, and solvent used for forming an amide bond between the carboxylic acid
derivative (11) and the peptide (50) can be suitably selected from those described for
the synthesis of the compound (6).

6. Production method 6

Within the production intermediate (2), those inwhich the linker has a structure rep-
resented by -L'-L %LP-, and said LPisthe peptide residue containing ahydrophilic
amino acid at the N terminal and said hydrophilic amino acid located at the N terminal
isother than glycine, can be aso produced by the following method.
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[Chem.28]
NH,-DX
4

p8.LP2.0H
28

P8-LP2-(NH-DX)
51

'

H-L P2-(NH-DX) p 9L PL(P10). P2.(P 12
52 49
P9.| PI(P10)-OH l
l 31
P9-Lp1(P10)._F2-(NH-DX) P91 P1p 10) | p2OH
53 56

|

H-LP1 (P10)-| F2-(NH-DX)

A

54
L"-L2-OH
11 4 Lt-L2.L P! (P10)-LP2-OH
. - 48
LY-L2-LP!(P10).L P2-(NH-DX)
55 - L2 pt(P10)-OH
H-L P2-(NH-DX)
45
52

L1-L2-LP-(NH-DX)
2

[0172] [in the formula, L' corresponds to L 1having a structure in which the terminal is
modified to maleimidyl group, L? represents a structure consisting of -LP-LP%, and P8,
P?, P®, and P2 represent aprotecting group].

[0173] Because L* isformed by connecting LP' to Lr2, the hydrophilic amino acid at N
terminal of L? isderived from LP!, and thus, those that having a hydrophilic amino acid
at the N terminal are suitably employed as LP'. Meanwhile, plural hydrophilic amino
acids may present therein. Further, when Lr2 with hydrophilic amino acid is employed,
LPhaving plural hydrophilic amino acids at the N terminal of LP or at the N terminal
and at other positions can be produced depending on its location of hydrophilic amino
acid.

The compound (51) can be produced by derivatizing the peptide or amino acid (28)
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described in Production method 5, which has the N terminal protected with P8, into
active ester, mixed acid anhydride, or the like, and reacting with the compound (4) and
a salt thereof. The reaction conditions, reagents, base, and solvent used for forming a
peptide bond between the peptide or amino acid (28) and the compound (4) can be
suitably selected from those described for the synthesis of the compound (6). The
protective group P8can be suitably selected and used from those described as the
protecting group for the compound (6), and it can be selected depending on, e.g., a
property of the compound having an amino group to be protected. Further, asitis
generally used for peptide synthesis, by repeating sequentially the reaction and de-
protection of the amino acid or peptide constituting the peptide or amino acid (28) for
elongation, the compound (51) can be also produced.

By deprotecting the protecting group P for the amino group of the compound (51)
obtained, the compound (52) can be produced. In this deprotection, reagents and
conditions can be selected depending on the protecting group.

The compound (53) can be produced by derivatizing the amino acid or peptide (31)
having the N terminal protected with P’ and the carboxy group, hydroxy group, or
amino group in side chain protected with P as described in Production method 4into
active ester, mixed acid anhydride, or the like and reacting it with the compound (52)
obtained. The reaction conditions, reagents, base, and solvent used for forming a
peptide bond between the amino acid or peptide (31) and the compound (52) can be
suitably selected from those described for the synthesis of the compound (6). The
protecting group P and P are the same as those described in Production method 5.
Further, asit is generally used for peptide synthesis, by repeating sequentially the
reaction and deprotection of the constituting amino acid or peptide for elongation, the
compound (53) can be aso produced.

By deprotection of P as the protecting group of the amino group of the compound (53)
obtained, the compound (54) can be produced. In this deprotection, reagents and
conditions can be selected depending on the protecting group.

It ispossible to produce the compound (55) by derivatizing the carboxylic acid
derivative (11) into active ester, mixed acid anhydride, acid halide, or the like and
reacting it with the compound (54) obtained. The reaction conditions, reagents, base,
and solvent used for forming a peptide bond between the carboxylic acid derivative
(12) and the compound (54) can be suitably selected from those described for the
synthesis of the compound (6).

By deprotecting the protecting group P for the carboxy group, hydroxy group, or
amino group of the compound (55) obtained, the compound (2) can be produced. In
this deprotection, reagents and conditions can be selected depending on the protecting

group.
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[0174] The compound (53) can be also produced by the following method, for example.

By deprotecting the protecting group P%for the carboxy group of the compound (49)
described in Production method 5, the peptide (56) can be produced. In this de-
protection, reagents and conditions can be selected depending on the protecting group.

The compound (53) can be produced by derivatizing the peptide (56) obtained into
active ester, mixed acid anhydride, acid halide, or the like and reacting it with the
compound (4) or asalt thereof. The reaction conditions, reagents, base, and solvent
used for forming apeptide bond between the compound (56) and the compound (4) can
be suitably selected from those described for the synthesis of the compound (6).

[0175] The compound (55) can be also produced by the following method, for example.

The compound (55) can be produced by derivatizing the compound (48) described in
Production method 5 into active ester, mixed acid anhydride, or the like, and reacting it
with the compound (4) in the presence of abase, or derivatizing the amino acid or
peptide (45) described in Production method 5 into active ester, mixed acid anhydride,
or the like, and reacting it with the compound (52) in the presence of abase. The
reaction conditions, reagents, base, and solvent used for forming each peptide bond can
be suitably selected from those described for the synthesis of the compound (6).

[0176] 7. Production method 7

Within the production intermediate represented by the formula (2), those having the
linker structure of -L -L2LP-NH-(CH ,)n-L*-NH-(CH ))n>C(=0)-, and said L* isthe
peptide residue having ahydrophilic amino acid at the N terminal, and said hydrophilic
amino acid located at N terminal isother than glycine can be also produced by the
following method.

[0177] [Chem .29]

PY-Lp'(P™)-L P-NH-(CH)n"-L #-(CH,)n?-C (=0>(NH -px)  P%-Lp"(P™)-LPZ(NH-DX)

57 59
H-LP-NH-(CH ,)n*-L-(CH)n?-C (=0)-(NH-DX) H-LP-(NH-DX)
58 60
L"-L%-OH L"-L2-OH
11 11

LY-L2-LP-NH-(CH ,)n"-L?-(CH ,)n2-C (=0)-(NH-DX) L™ L2-1 P-(NH-DX)

2 2

[0178] [in the formula, LY corresponds to L *having a structure in which the termina is
modified to maleimidyl group, L P represents a structure consisting of -LP-LP%, and P°
and P®represent aprotecting group].
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The production intermediate represented by the formula (2) includes the following
two modes, that is, a structure in which the linker isrepresented by -L -L>LPNH-(CH,
)n-L2-NH-(CH ,)n>C(=0)- and a structure in which the linker isrepresented by -L'-L 2-
LP-.

The compound (2) with a structure in which the linker isrepresented by -L'-L %LP -
NH-(CH n!-L2-NH-(CH ,)n*-C(=0)- can be produced as follows.

The compound (57) can be synthesized in the same manner as the compound (32)
described in Production method 5. However, unlike the compound (32), it isnot
necessary that the protecting group P°for the amino group and the protecting group P=
for the functional group in side chain can be removed by adifferent method or
different conditions. The functional group in side chain isacarboxy group or a
hydroxy group, and the protecting group P°for the amino group and the protecting
group P= for the carboxy group or hydroxy group in side chain can be simultaneously
deprotected. For example, arepresentative example includes a combination in which P°
isatert-butyloxy carbonyl group and P® is atert-butyl group or atrityl group, or P3isa
benzyloxy carbonyl group and P= isabenzyl group. The protecting groups can be
suitably selected from the aforementioned ones with regard to the protecting groups for
the compound (6) depending on, e.g., the properties of an amino group, a carboxy
group, or ahydroxy group of the compound to be protected. For removal of the
protecting groups, reagents and conditions are selected depending on the protecting
group. By using the protected amino acid or peptide satisfying above properties, the
compound (57) can be synthesized in the same manner as Production method 5.

By sequential or simultaneous deprotection of the protecting group P®and P= of the
compound (57), the compound (51) can be produced. Reagents and conditions can be
selected depending on the protecting group.

A functional group in hydrophilic side chain of L*in the compound (58) isnot par-
ticularly protected, however, by reaction with the compound (11) derivatized into
active ester, mixed acid anhydride, or the like in the presence of abase, the compound
(2) can be produced. The reaction conditions, reagents, base, and solvent used for
forming each peptide bond can be suitably selected from those described for the
synthesis of the compound (6).

The compound (2) with a structure in which the linker isrepresented by -L'-L 2L*-
can be produced asfollows.

The compound (59) can be also synthesized in the same manner asthe compound
(53) described in Production method 6. However, unlike the compound (53), it may not
be necessary that the protecting group P3for the amino group and the protecting group
P8for the functional group in side chain can be removed by adifferent method or
different conditions. The functional group in side chain isacarboxy group or a
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hydroxy group, and the protecting group P°for the amino group and the protecting
group P= for the carboxy group or hydroxy group in side chain can be simultaneously
deprotected. For example, arepresentative example includes a combination in which P°
isatert-butyloxy carbonyl group and P® is atert-butyl group or atrityl group, or P3isa
benzyloxy carbonyl group and P= isabenzyl group. The protecting groups can be
suitably selected from the aforementioned ones with regard to the protecting groups for
the compound (6) depending on, e.g., the properties of an amino group, a carboxy
group, or ahydroxy group of the compound to be protected. For removal of the
protecting groups, reagents and conditions are selected depending on the protecting
group. By using the protected amino acid or peptide satisfying above properties, the
compound (59) can be synthesized in the same manner as Production method 6.
By sequential or simultaneous deprotection of the protecting group P°and P= of the
compound (59), the compound (53) can be produced. Reagents and conditions can be
selected depending on the protecting group.
A functional group in hydrophilic side chain of LPin the compound (60) isnot par-
ticularly protected. However, by reaction with the compound (11) derivatized into
active ester, mixed acid anhydride, or the like in the presence of abase, the compound
(2) can be produced. The reaction conditions, reagents, base, and solvent used for
forming each peptide bond can be suitably selected from those described for the
synthesis of the compound (6).

8. Production method 8

The compound (43) shown in Production method 5 in which the linker -LP- has a
structure of -LP'-Gly-Gly-Phe-Gly- can be also produced by the following method.
[Chem.30]

H-Gly-Gly-Phe-Gly-(NH-DX)
61

Pe-LP1(P10)-0H
31

p 9L P1(P10)-Gly-Gly-Phe-Gly-(NH-DX)
62

[in the formula, P%and P¥ represent aprotecting group].

The compound (62) can be produced by derivatizing the amino acid or peptide (31)
described in Production method 5 into active ester, mixed acid anhydride, acid halide,
or the like and reacting it with glycylglycyl-
L-phenylaanyl-N-[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10
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,13,15-hexahydro-IH,12H-benzo[ de] pyrano[ 3\4':6, 7]indolizino[l,2-b] quinolin-1-yl] gl
ycinamide (that is, free form of the pharmaceutical compound disclosed in Inter-
national Publication No. WO 1997/46260) (61) or a salt thereof in the presence of a
base. The reaction conditions, reagents, base, and solvent used for forming a peptide
bond between the amino acid or peptide (31) and the compound (61) can be suitably
selected from those described for the synthesis of the compound (6). The protecting
group P3for N terminal and the protecting group P for the functional group in side
chain are the same as those described in Production method 5. Meanwhile, the
protecting group P for the functional group in side chain may not be present, and by
performing the reaction using the amino acid or peptide (31) with N terminal protected
only, the compound (62) can be obtained.

9. Production method 9

Among the compounds represented by the formula (2), a compound, in which the
linker has a structure represented by -L'-L %LP-, and said L? isthe oligopeptide in
which the C terminal iscomposed of 2 or 3 or more glycines and is connected to a
drug, and the N terminal of said peptide residue isglycine in case ahydrophilic amino
acid ispresent at N terminal, can be also produced according to the following method.
[Chem.31]

P'*-Lp-OH
63
; NH,-DX
H-LP2-{NH-DX} l 2
52 4 L™-L2-LP-OH
p'-LPT-OH »  PM-LP(NH-DX) 67
65 64 l H.Lp--OP 12
l 46 L"-L2-OH
H-LP-(NH-DX) v iaip 11 H 1
-L2-LP- -Lp-OP
66 L'-L2- | P-Op 12 £
. 68
L"-L2-OH
11 l
H-LP2-(NH-DX) NH,-DX
L"-L2.LP'-OH 52 L*-L2-LP-(NH-DX) 4 LT-L2-LP-OH
.—
67 2 70

[in the formula, L corresponds to L *having a structure in which the terminal is
converted to maleimidyl group, LP represents a structure consisting of LP!-Lr2, and P2
and P* represent aprotecting group].

Because LPisformed by connecting LP' to Lr2, the number of glycines for con-
stituting the C terminal of L* contained therein can be designed in consideration of the
number of glycines at C terminal in L? and the number of repeated use thereof during
the reaction.

The peptide (63) isan oligopeptide in which the C terminal iscomposed of 2 or 3 or



130
WO 2015/155998 PCT/JP2015/002020

more glycines, and the N terminal isglycine in case the N terminal of said peptide
residue is ahydrophilic amino acid, and further, said N terminal is protected with P4,
Ascommonly employed for peptide synthesis, the peptide (63) can be synthesized by
repeating sequentially the condensation reaction of the constituting amino acid or
peptide and deprotection.

The compound (64) can be produced by derivatizing the peptide (63) into active ester,
mixed acid anhydride, or the like and reacting it with the compound (4) or a salt
thereof. The reaction conditions, reagents, base, and solvent used for forming apeptide
bond between peptide (63) and the compound (4) can be suitably selected from those
described for the synthesis of the compound (6). The protecting group P* can be
suitably selected and used from those described for synthesis of the compound (6).
The compound (64) can be also produced by derivatizing the amino acid or peptide
(65) with the N terminal protected with P*into active ester, mixed acid anhydride, or
the like and reacting it with the compound (52) described in Production method 6. The
reaction conditions, reagents, base, and solvent used for forming a peptide bond
between amino acid or peptide (65) and the compound (52) can be suitably selected
from those described for the synthesis of the compound (6). The protecting group P#
can be suitably selected and used from those described for synthesis of the compound
(6).

By deprotecting the protecting group P* for the amino group of the compound (64)
obtained, the compound (66) can be produced. Reagents and conditions can be selected
depending on the protecting group.

The compound (2) can be produced by derivatizing the carboxylic acid derivative (11)
into active ester, mixed acid anhydride, acid halide, or the like and reacting it with the
compound (66) obtained. The reaction conditions, reagents, base, and solvent used for
forming an amide bond between the carboxylic acid derivative (11) and the compound
(66) can be suitably selected from those described for the synthesis of the compound
(6).

The compound (2) can be also produced by the following method.

In the compound (67), of which glycine at N terminal of L PLis connected to L2, and it
can be produced in the same manner asthe compound (45) described in Production
method 5. The compound (68) can be produced by derivatizing the amino acid or
peptide (46) described in Production method 5into active ester, mixed acid anhydride,
acid halide, or the like and reacting it with the compound (67). Herein, the amino acid
or peptide (46) is an oligopeptide consisting of glycine or having C terminal consisting
of 2 or 3 or more glycines, in which the C terminal is protected with P22, The reaction
conditions, reagents, base, and solvent used for forming an amide bond between amino
acid or peptide (46) and the compound (67) can be suitably selected from those
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described for the synthesis of the compound (6).
The compound (68) can be also produced by derivatizing the compound (11) into
active ester, mixed acid anhydride, or the like and reacting it with the peptide (69)
having the C terminal protected with P2. Herein, the peptide (69) is an oligopeptide in
which the C terminal iscomposed of 2 or 3 or more glycines and the N terminal is
glycine in case the N terminal of said peptide residue is ahydrophilic amino acid. As
commonly employed for peptide synthesis, the peptide (69) can be produced by
repeating sequentially the condensation reaction of the constituting amino acid or
peptide and deprotection. The reaction conditions, reagents, base, and solvent used for
forming apeptide bond between the peptide (69) and the compound (11) can be
suitably selected from those described for the synthesis of the compound (6). The
protecting group P2 is preferably aprotecting group which can be deprotected under
acidic conditions but it is not limited thereto, and can be suitably selected and used
from those described for synthesis of the compound (6).
By deprotecting the protecting group P2 for the carboxy group of the compound (68)
obtained, the compound (70) can be produced. In this deprotection, reagents and
conditions can be selected depending on the protecting group.
The compound (2) can be produced by derivatizing the compound (70) into active
ester, mixed acid anhydride, or the like and reacting it with the compound (4) or a salt
thereof. The reaction conditions, reagents, base, and solvent used for forming apeptide
bond between the compound (70) and the compound (4) can be suitably selected from
those described for the synthesis of the compound (6).
In addition to above, the compound (2) can be aso produced according to the
following method.
The compound (2) can be produced by derivatizing the compound (52) described in
Production method 6 into active ester, mixed acid anhydride, or the like and reacting it
with the compound (67) in the presence of abase. The reaction conditions, reagents,
base, and solvent used for forming apeptide bond between the compound (67) and the
compound (52) can be suitably selected from those described for the synthesis of the
compound (6).

Meanwhile, it is also possible that al of the intermediate compounds of Production
method 1to Production method 9 may be present asin form of salt and/or hydrate.

The antibody-drug conjugate of the present invention may absorb moisture to have
adsorption water, for example, or turn into ahydrate when itisleft in air or subjected
to purification procedures such asrecrystallization. Such acompound or a salt
containing water are also included in the present invention.

A compound labeled with various radioactive or non-radioactive isotopes is also
included in the present invention. One or more atoms constituting the antibody-drug
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conjugate of the present invention may contain an atomic isotope at non-natural ratio.
Examples of the atomic isotope can include deuterium (2H), tritium (3H), iodine- 125 (
125]), and carbon- 14 (#C). Further, the compound of the present invention may be ra-
dioactive-labeled with aradioactive isotope such astritium (*H), iodine- 125 (1),
carbon- 14 (*4C), copper-64 («Cu), zirconium-89 (*¥Zr), iodine- 124 (*241), fluorine- 18 (**
F), indium-I1l  (i111), carbon-11 (1'C), or iodine-131 (%t1). The compound labeled with
aradioactive isotope is useful as atherapeutic or prophylactic agent, areagent for
research such as an assay reagent and an agent for diagnosis such as an in vivo di-
agnostic imaging agent. Without being related to radioactivity, any isotope variant type
of the antibody-drug conjugate of the present invention is within the scope of the
present invention.

{ PharmaceuticalsMedicines}

The anti-HER3 antibody-drug conjugate of the present invention exhibits a cytotoxic
activity against cancer cells, and thus, as amedicine, it can be particularly used asa
therapeutic agent and/or prophylactic agent for cancer.

Specifically, the anti-HER3 antibody-drug conjugate of the present invention can be
selectively used as amedicine for chemotherapy, which isamajor method for treating
cancer, and as aresult, can delay development of cancer cells, inhibit growth thereof,
and further destroy the cancer cells. This can allow cancer patients to be free from
symptoms caused by cancer or achieve improvement in QOL of cancer patients and
attains atherapeutic effect by sustaining the lives of the cancer patients. Even if the
anti-HER3 antibody-drug conjugate of the present invention does not reach to de-
stroying cancer cells, it can achieve higher QOL of cancer patients while achieving
long-term survival, by inhibiting or controlling the growth of cancer cells.

The anti-HER3 antibody-drug conjugate of the present invention can be used as a
medicine alone in such medicinal therapy. In addition, the anti-HER3 antibody-drug
conjugate of the present invention can be used as a medicine in combination with an
additional therapy in adjuvant therapy and can be combined with surgical operation,
radiotherapy, hormone therapy, or the like. Furthermore, the anti-HERS3 antibody-drug
conjugate of the present invention can also be used as a medicine for drug therapy in
neoadjuvant therapy.

In addition to the therapeutic use as described above, the effect of suppressing the
growth of tiny metastatic cancer cells and further destroying them can also be
expected. Particularly, when the expression of HER3 is confirmed in primary cancer
cells, inhibition of cancer metastasis or aprophylactic effect can be expected by ad-
ministering the anti-HER3 antibody-drug conjugate of the present invention. For
example, the effect of inhibiting and destroying cancer cells in abody fluid in the
course of metastasis or the effect of, for example, inhibiting and destroying tiny cancer
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cellsimmediately after implantation in any tissue can be expected. Accordingly, in-
hibition of cancer metastasis or aprophylactic effect can be expected, particularly,
after surgical removal of cancer.

The anti-HER3 antibody-drug conjugate of the present invention can be expected to
produce atherapeutic effect by administration as systemic therapy to patients as well
asby local administration to cancer tissues.

The antibody-drug conjugate (1) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, and anti-melanoma
effects in vitro.

The antibody-drug conjugate (2) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, anti-colorectal cancer,
and anti-melanoma effects in vitro and stronger anti-breast cancer and anti-melanoma
effects in vivo than those of UI-59.

The antibody-drug conjugate (3) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, anti-ovarian, anti-
colorectal cancer, and anti-melanoma effects in vitro and stronger anti-breast cancer,
anti-lung cancer, anti- stomach cancer, and anti-melanoma effects in vivo than those of
UI-50.

The antibody-drug conjugate (4) had excellent antitumor activity, safety, and physical
properties and exhibited an anti-breast cancer effect in vitro.

The antibody-drug conjugate (5) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, and anti-melanoma
effects in vitro.

The antibody-drug conjugate (6) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, and anti-melanoma
effects in vitro and a stronger anti-breast cancer effect in vivo than that of Ul-59.

The antibody-drug conjugate (7) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, and anti-melanoma
effects in vitro.

The antibody-drug conjugate (8) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, and anti-melanoma
effects in vitro and a stronger anti-breast cancer effect in vivo than that of Ul-59.

The antibody-drug conjugate (9) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, anti-ovarian cancer, anti-
colorectal cancer, and anti-melanoma effects in vitro.

The antibody-drug conjugate (10) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, anti-colorectal cancer,
and anti-melanoma effects in vitro and stronger anti-breast cancer, anti-lung cancer,
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anti-colorectal cancer, anti- stomach cancer, and anti-melanoma effects in vivo than
those of U 1-59.

The antibody-drug conjugate (11) had excellent antitumor activity, safety, and physical
properties and exhibited an anti-breast cancer effect in vitro.

The antibody-drug conjugate (12) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, anti-ovarian cancer, anti-
colorectal cancer, and anti-melanoma effects in vitro.

The antibody-drug conjugate (13) had excellent antitumor activity, safety, and physical
properties and exhibited anti-breast cancer, anti-lung cancer, anti-colorectal cancer,
and anti-melanoma effects in vitro and stronger anti-breast cancer (including triple-
negative breast cancer), anti-lung cancer, anti- stomach cancer, anti-pancreatic cancer,
and anti-melanoma effects in vivo than those of UI-59.

The antibody-drug conjugate (14) had excellent antitumor activity, safety, and physical
properties and exhibited an anti-breast cancer effect in vitro.

The antibody-drug conjugate (16a) had excellent antitumor activity, safety, and
physical properties and exhibited an anti-breast cancer (including luminal and triple
negative), anti-melanoma, anti-ovarian cancer, anti-bladder cancer, anti-lung cancer,
anti-head and neck cancer, and anti-gastric cancer effects in vivo when it was ad-
ministered alone or in combination with trastuzumab, gefinitib, cetuximab, pan-
itumumab or pertuzumab.

Examples of the cancer type to which the anti-HER3 antibody-drug conjugate of the
present invention is applied include lung cancer, kidney cancer, urothelial cancer,
colorectal cancer, prostate cancer, glioblastoma multiforme, ovarian cancer, pancreatic
cancer, breast cancer, metastatic breast cancer, luminal breast cancer, melanoma, liver
cancer, bladder cancer, gastric (stomach) cancer, gastrointestinal stromal tumor,
cervical cancer, head and neck cancer, esophageal cancer, epidermoid cancer,
peritoneal cancer, adult glioblastoma multiforme, hepatic cancer, hepatocellular
carcinoma, colon cancer, rectal cancer, colon and rectal cancer, endometrial cancer,
uterus cancer, salivary cancer, renal cancer, vulval cancer, thyroid cancer, hepatic
carcinoma, anus carcinoma, penis cancer. Chemotherapy isthe only current treatment
indicated for particularly triple negative breast cancer (that lacks the expression of
HER?2, estrogen, and progesteron receptors) among breast cancers, which is said to
have apoor prognosis. There have been amost no reports of HER3 expression in triple
negative breast cancer. However if HER3 expression isobserved in patients with triple
negative breast cancer, then the anti-HER3 antibody-drug conjugate of the present
invention can be used as atherapeutic agent and/or apreventive agent. However, itis
not limited to them aslong asit isacancer cell expressing, in acancer cell asa
treatment subject, aprotein which the antibody of the antibody-drug conjugate can



135

WO 2015/155998 PCT/JP2015/002020

[0192]

[0193]

[0194]

recognize.

The treatment using the anti-HER3 antibody-drug conjugate of the present invention
can target acancer cell expressing, in acancer cell as atreatment subject, HER3
protein which the antibody of the antibody-drug conjugate can recognize. In the
present specification, the "cancer expressing HER3 protein” iscancer comprising cells
having HER3 protein on their surface or cancer secreting HER3 protein into blood.
The HERS3 protein isoverexpressed in various human tumors and can be evaluated
using amethod usually carried out, such asimmunohistochemical staining method
(IHC) for evaluating the overexpression of the HER3 protein in tumor (primary,
metastatic) specimens, fluorescence in situ hybridization method (FISH) for evaluating
the amplification of the HER3 gene, or enzyme-linked immunosorbent assay (ELISA)
for evaluating the overexpression of the HER3 protein in blood specimens.

The anti-HER3 antibody-drug conjugate of the present invention exhibits an antitumor
effect by recognizing and further internalizing HER3 protein expressed on cancer cell
surface. Thus, the treatment subject of the anti-HER3 antibody-drug conjugate of the
present invention isnot limited to the "cancer expressing HER3 protein” and can aso
be, for example, leukemia, malignant lymphoma, plasmacytoma, myeloma, or
sarcoma.

The anti-HER3 antibody-drug conjugate of the present invention can be preferably
administered to amammal, but it is more preferably administered to a human.

Substances used in apharmaceutical composition comprising the anti-HER3
antibody-drug conjugate of the present invention can be suitably selected and applied
from formulation additives or the like that are generaly used in the art, in view of the
dosage or administration concentration.

The anti-HER3 antibody-drug conjugate of the present invention can be administered
as apharmaceutical composition comprising at least one pharmaceutically compatible
ingredient. For example, the pharmaceutical composition typically comprises at least
one pharmaceutical carrier (for example, sterilized liquid). Asdescribed herein,
examples of the liquid include water and oil (petroleum oil and oil of animal origin,
plant origin, or synthetic origin). The oil may be, for example, peanut oil, soybean oil,
mineral oil, sesame oil or the like. Water isamore typical carrier when the phama-
ceutical composition isintravenously administered. Saline solution, an agueous
dextrose solution, and an agueous glycerol solution can be also used asaliquid carrier,
in particular, for an injection solution. A suitable pharmaceutical vehicle can be appro-
priately selected from those known in the art. If desired, the composition may aso
comprise atrace amount of amoisturizing agent, an emulsifying agent, or apH
buffering agent. Examples of suitable pharmaceutical carrier are disclosed in
"Remington's Pharmaceutical Sciences' by E. W. Martin. The formulations correspond



136

WO 2015/155998 PCT/JP2015/002020

[0195]

[0196]

[0197]

to an administration mode.

Various delivery systems are known and they can be used for administering the anti-
HERS3 antibody-drug conjugate of the present invention. Examples of the admin-
istration route can include intradermal, intramuscular, intraperitoneal, intravenous, and
subcutaneous routes, but not limited thereto. The administration can be made by
injection or bolus injection, for example. According to a specific preferred em-
bodiment, the administration of the ligand- drug conjugate is performed by injection.
Parenteral administration isapreferred administration route.

According to arepresentative embodiment, the pharmaceutical composition is
prescribed, as apharmaceutical composition suitable for intravenous administration to
human, according to the conventional procedures. The composition for intravenous ad-
ministration istypically a solution in a sterile and isotonic agueous buffer solution. If
necessary, the drug may contain a solubilizing agent and local anesthetics to alleviate
pain at injection area (for example, lignocaine). Generally, the ingredient is provided
individually as any one of lyophilized powder or an anhydrous concentrate contained
in acontainer which isobtained by sealing in an ampoule or a sachet having an amount
of the active agent or asamixture in a unit dosage form. When the pharmaceutical is
the form to be administered by injection, it may be administered from an injection
bottle containing water or saline of sterile pharmaceutical grade. When the pharma-
ceutical isadministered by injection, an ampoule of sterile water or saline for injection
may be provided such that the aforementioned ingredients are admixed with each other
before administration.

The pharmaceutical composition of the present invention may comprise only the
anti-HER3 antibody-drug conjugate of the present application as an active ingredient
or may comprise the anti-HER3 antibody-drug conjugate and at least one medicine
(e.g., cancer-treating agent) other than the conjugate. The anti-HER3 antibody-drug
conjugate of the present invention can be administered with another cancer-treating
agent, and the anti-cancer effect may be enhanced accordingly. For example, another
medicine such as an anti-cancer agent used for such purpose may be administered
before administration of the pharmaceutical composition comprising the anti-HER3
antibody-drug conjugate of the present invention as an active ingredient or after admin-
istration of the pharmaceutical composition comprising the anti-HER3 antibody-drug
conjugate as an active ingredient, or may be administered simultaneously with,
separately (individualy) from, or subsequently to the antibody-drug conjugate, and it
may be administered while varying the administration interval for each. In the present
invention, the case where the anti-HER3 antibody-drug conjugate of the present
invention is administered simultaneously with another medicine as a single formulation
containing the antibody-drug conjugate and the medicine and the case where the anti-
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HERS antibody-drug conjugate of the present invention and another medicine are ad-
ministered simultaneously or subsequently as separate formulations or administered
while varying the administration interval for each are both included in the scope of the
"pharmaceutical composition comprising the antibody-drug conjugate and another
medicine". Examples of the cancer-treating agent include 5-FU, trastuzumab,
trastuzumabb emtansine (T-DM1), cetuximab, gefitinib, panitumumab, pertuzumab,
abraxane, erlotinib, carboplatin, cisplatin, gemcitabine, capecitabine, irinotecan
(CPT-11), paclitaxel, docetaxel, pemetrexed, sorafenib, vinblastine, vinorelbine, ver-
murafenib, medicines described in International Publication No. WO 2003/038043,
LH-RH analogues (leuprorelin, goserelin, or the like), estramustine phosphate,
estrogen antagonist (tamoxifen, raloxifene, or the like), and an aromatase inhibitor
(anastrozole, letrozole, exemestane, or the like), but itisnot limited aslong asitisa
medicine having an antitumor activity. These cancer-treating agents can be classified,
according to their targets, into: anti-FGER agents such as cetuximab, gefitinib, and
panitumumab; anti-HER2 agents such as trastuzumab, T-DM1, and pertuzumab; anti-
HERS agents such as patritumab, MM-121, and MM-111; anti-VEGF agents such as
infliximab and adalimumab; etc. Further, they can be classified into: anti-EGFR an-
tibodies such as cetuximab and panitumumab; anti-HER2 antibodies such as
trastuzumab and pertuzumab; anti-HER3 antibodies such as patritumab, MM-121, and
MM-111; anti-VEGF antibodies such asinfliximab and adalimumab; etc. The anti-
HERS antibody-drug conjugate of the present invention exerts an excellent therapeutic
effect when administered in combination with an anti-HER2 agent or an anti-HER2
antibody ini) the treatment of stomach cancer, breast cancer, triple-negative breast
cancer, or the like or when administered in combination with an anti-EGFR agent or an
anti-EGFR antibody in ii) the treatment of lung cancer, head and neck cancer, stomach
cancer, breast cancer, triple-negative breast cancer, or the like. One or two or more
medicines other than the conjugate can be used, and these medicines may be anti-
cancer agents or may be medicines for alleviating side effect caused by companion
medicines.

In the present invention, the "pharmaceutical composition comprising the anti-HER3
antibody-drug conjugate and another medicine” has the same meaning asa "phama
ceutical composition in which the anti-HER3 antibody-drug conjugate isto be ad-
ministered in combination with another medicine”. In the present invention, the phrase
"administered in combination” used for the anti-HER3 antibody-drug conjugate and
another medicine means that the anti-HER3 antibody-drug conjugate and another
medicine are incorporated in the body of arecipient within acertain period. A single
formulation containing the anti-HER3 antibody-drug conjugate and another medicine
may be administered, or the anti-HERS3 antibody-drug conjugate and another medicine
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may be separately formulated and administered as separate formulations. In the case of
the separate formulations, the timings of administration thereof are not particularly
limited, and the formulations may be administered at the same time or may be ad-
ministered at different times or different days in a staggered manner. In the case where
the anti-HER3 antibody-drug conjugate and another medicine are separately ad-
ministered at different times or different days, the order of administration thereof isnot
particularly limited. Since separate formulations are usually administered according to
their respective administration methods, the frequency of administration thereof may
be the same or may be different. Further, such separate formulations may be ad-
ministered by the same administration method (administration route) or different ad-
ministration methods (administration routes). It isnot necessary that the anti-HER3
antibody-drug conjugate and another medicine exist in the body at the same time, and
it issufficient that the anti-HER3 antibody-drug conjugate and another medicine are
incorporated in the body within acertain period (e.g., 1 month, preferably 1 week,
more preferably several days, even more preferably 1day). Alternatively, when one of
the active ingredients isadministered, the other active ingredient may have already dis-
appeared from the body.

Examples of the dosage form of the "pharmaceutical composition in which the anti-
HERS antibody-drug conjugate isto be administered in combination with another
medicine” can include: 1) the administration of a single formulation comprising the
anti-HER3 antibody-drug conjugate and another medicine, 2) the simultaneous admin-
istration through the same administration route of two formulations obtained by
separately formulating the anti-HER3 antibody-drug conjugate and another medicine,
3) the administration in a staggered manner through the same administration route of
two formulations obtained by separately formulating the anti-HERS3 antibody-drug
conjugate and another medicine, 4) the simultaneous administration through different
administration routes of two formulations obtained by separately formulating the anti-
HERS antibody-drug conjugate and another medicine, and 5) the administration in a
staggered manner through different administration routes of two formulations obtained
by separately formulating the anti-HER3 antibody-drug conjugate and another
medicine. The dose, dosing interval, dosage form, formulation, etc., of the "pharma
ceutical composition in which the anti-HER3 antibody-drug conjugate isto be ad-
ministered in combination with another medicine” abide by those of the phama
ceutical composition containing the anti-HER3 antibody-drug conjugate of the present
invention, but are not limited thereto.

Such apharmaceutical composition formulated in two different formulations may bein
the form of akit containing them.

In the present invention, the "combination" of the anti-HER3 antibody-drug conjugate
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and another medicine means that the anti-HER3 antibody-drug conjugate and the

medicine are "administered in combination".
The pharmaceutical composition can be formulated into alyophilization formulation

or aliquid formulation asaformulation having desired composition and required
purity. When formulated as alyophilization formulation, it may be aformulation
containing suitable formulation additives that are used in the art. Also for aliquid for-
mulation, it can be formulated asaliquid formulation containing various formulation
additives that are used in the art.

Constituents and concentration of the pharmaceutical composition may vary
depending on administration method. However, the anti-HER3 antibody-drug
conjugate comprised in the pharmaceutical composition of the present invention can
exhibit the pharmaceutical effect even at a small dosage when the antibody-drug
conjugate has higher affinity for an antigen, that is, higher affinity (= lower Kd value)
in terms of the dissociation constant (that is, Kd value) for the antigen. Thus, for de-
termining dosage of the antibody-drug conjugate, the dosage can be determined in
view of a situation relating to the affinity between the antibody-drug conjugate and
antigen. When the antibody-drug conjugate of the present invention isadministered to
ahuman, for example, about 0.001 to 100 mg/kg can be administered once or ad-
ministered severa times with an interval of one time for 1to 180 days.

Examples

The present invention is specifically described in view of the examples shown below.
However, the present invention isnot limited to them. Further, itisby no means in-
terpreted in alimited sense. Further, unless specifically described otherwise, the
reagent, solvent, and starting material described in the specification can be easily
obtained from a commercial supplier.

Reference Example 1 Production of U 1-59

UI-59 was produced on the basis of the method described in International Pub-
lication No. WO 2007/077028.

Example 1Antibody-drug conjugate (1)
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Q H Q
U1-59 _Aq\/\/\)L N/\H/N\)LN
Process 6 4 H i

—_ =

Process 1: tert-Buty!
(4-{[(1S,99)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahy
dro-IH,12H-benzo[de] pyrano[3',4':6,7]indolizino[l,2-b] quinolin-1-yl]amino} -4-oxobu
tyl)carbamate

4-(tert-Butoxycarbonylamino)butanoic  acid (0.237 g, 1.13 mmol) was dissolved in
dichloromethane (10 mL), charged with N-hydroxysuccinimide (0.130 g, 1.13 mmol)
and |-ethyl-3-(3-dimethylaminopropyl)carbodiimide  hydrochloride (0.216 g, 1.13
mmol), and stirred for 1hour. The reaction solution was added dropwise to an
N,N-dimethylformamide solution (10 mL) charged with exatecan mesylate (0.500 g,
0.94 mmol) and triethylamine (0.157 mL, 1.13 mmol), and stirred at room temperature
for 1day. The solvent was removed under reduced pressure and the obtained residues
were purified by silica gel column chromatography [chloroform - chloroform :
methanol = 8: 2 (v/v)] to yield the titled compound (0.595 g, quantitative).

'H -NMR (400 MHz, DMSO-d) delta: 0.87 (3H, t, J= 7.2 Hz), 1.31 (9H, s), 1.58
(1H, t,J=7.2 Hz), 1.66 (2H, t,J=7.2 Hz), 1.89-1.82 (2H, m), 2.12-2.21 (3H, m), 2.39
(3H, 9), 292 (2H, t, J= 6.5 Hz), 3.17 (2H, s), 5.16 (1H, d, J= 19.2 Hz), 5.24 (1H, d, J
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= 18.8 Hz), 5.42 (2H, s), 5.59-5.55 (IH, m), 6.53 (IH, 9), 6.78 (IH, t,J=6.3 Hz), 7.30
(IH, s), 7.79 (IH, d,J= 11.0 Hz), 8.40 (IH, d, J= 8.6 Hz).
MS (APCI) m/z: 621 (M+H)*.

Process 2:
4-Amino-N-[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15
-hexahydro-IH,12H-benzo[de] pyrano[ 3',4':6,7]indolizino[l,2-b] quinolin-I-yl]butanam
ide trifluoroacetate

The compound (0.388 g, 0.61 mmol) obtained in above Process 1was dissolved in
dichloromethane (9 mL). After adding trifluoroacetic acid (9 mL), it was tirred for 4
hours. The solvent was removed under reduced pressure and the obtained residues
were purified by silica gel column chromatography [chloroform - partitioned organic
layer of chloroform : methanol :water =7 : 3 : 1(v/v/v)] to yield the titled compound
(0.343 g, quantitative).

H -NMR (400 MHz, DMSO-d ) 0.87 (3H, t, J=7.2 Hz), 1.79-1.92 (4H, m), 2.10-2.17
(2H, m), 2.27 (2H, t, I=7.0 Hz), 2.40 (3H, ), 2.80-2.86 (2H, m), 3.15-3.20 (2H, m),
5.15 (IH, d, J=18.8 Hz), 5.26 (IH, d, J=18.8 Hz), 5.42 (2H, 9), 5.54-5.61 (IH, m), 6.55
(IH, 9), 7.32 (IH, 9), 7.72 (3H, brs), 7.82 (IH, d, J=11.0 Hz), 8.54 (IH, d, J=8.6 Hz).

MS (APCI) m/z: 521 (M+H)*.

Process 3: N-
(tert-butoxycarbonyl)glycylglycyl-L-phenylaanyl-N-(4-{[(IS,9S)-9-ethyl-5-fluoro-9-h
ydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-1H,12H-benzo[ de] pyrano[ 3,
4':6,7]indolizino[l,2-b]quinolin-I-ylJamino} -4-oxobutyl)glycinamide

N-(tert-butoxycarbonyl)glycylglycyl-L-phenylalanylglycine  (0.081 g, 0.19 mmol)
was dissolved in dichloromethane (3 mL), charged with N-hydroxysuccinimide (0.021
g, 0.19 mmol) and I-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(0.036 g, 0.19 mmoal), and stirred for 3.5 hours. The reaction solution was added
dropwise to an N,N-dimethylformamide solution (1.5 mL) charged with the compound
(0.080 g, 0.15 mmol) which has been obtained in above Process 2 and stirred at room
temperature for 4 hours. The solvent was removed under reduced pressure and the
obtained residues were purified by silica gel column chromatography [chloroform -
chloroform : methanol = 8: 2 (v/v)] to yield the titled compound (0.106 g, 73%).

H -NMPv (400 MHz, DMSO-d,) delta: 0.87 (3H, t,J=7.4 Hz), 1.36 (9H, ), 1.71
(2H, m), 1.86 (2H, t,J= 7.8 Hz), 2.15-2.19 (4H, m), 2.40 (3H, s), 2.77 (IH, dd, J=
12.7, 8.8 Hz), 3.02 (IH, dd, J= 14.1, 4.7 Hz), 3.08-3.11 (2H, m), 3.16-3.19 (2H, m),
3.54 (2H, d, J= 5.9 Hz), 3.57-3.77 (4H, m), 4.46-4.48 (IH, m), 5.16 (IH, d,J= 19.2
Hz), 5.25 (IH, d, J= 18.8 Hz), 5.42 (2H, s), 5.55-5.60 (IH, m), 6.53 (IH, s), 7.00 (IH,
t,J= 6.3 Hz), 7.17-7.26 (5H, m), 7.31 (IH, s), 7.71 (IH, t,J=5.7 Hz), 7.80 (IH, d,J=
11.0Hz), 7.92 (IH, t,J=5.7 Hz), 8.15 (IH, d,J=8.2Hz), 8.27 (IH, t,J=5.5 Hz),
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8.46 (IH, d, J= 8.2 Hz).
MS (APCI) m/z: 939 (M+H)*.

Process 4: Glycylglycyl-
L-phenylaanyl-N-(4-{[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,
9,10, 13, 15-hexahydro- IH, 12H-benzo[de]pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin- 1-
yl] amino }-4-oxobutyl)glycinamide trifluoroacetate

The compound (1.97 g, 2.10 mmol) obtained in above Process 3 was dissolved in
dichloromethane (7 mL). After adding trifluoroacetic acid (7 mL), it was stirred for 1
hour. The solvent was removed under reduced pressure, and it was charged with
toluene for azeotropic distillation. The obtained residues were purified by silica gel
column chromatography [chloroform - partitioned organic layer of chloroform :
methanol : water =7 : 3: 1(v/v/v)] to yield the titled compound (1.97 g, 99%).

'H -NMR (400 MHz, DMSO-d) delta: 0.87 (3H, t, J= 7.4 Hz), 1.71-1.73 (2H, m),
1.82-1.90 (2H, m), 2.12-2.20 (4H, m), 2.40 (3H, s), 2.75 (IH, dd, J= 13.7, 9.4 H2),
3.03-3.09 (3H, m), 3.18-3.19 (2H, m), 3.58-3.60 (2H, m), 3.64 (IH, d,J=5.9 Hz),
3.69 (IH, d,J=5.9 Hz), 3.72 (IH, d,J=5.5 Hz), 3.87 (IH, dd, J= 16.8, 5.9 Hz),
4.50-4.56 (IH, m), 5.16 (IH, d,J= 19.2 Hz), 5.25 (IH, d, J= 18.8 Hz), 5.42 (2H, s),
5.55-5.60 (IH, m), 7.17-7.27 (5H, m), 7.32 (IH, s), 7.78-7.81 (2H, m), 7.95-7.97 (3H,
m), 8.33-8.35 (2H, m), 8.48-8.51 (2H, m).

MS (APCI) m/z: 839 (M+H)*.

Process 5: N-

[6-(2,5-dioxo-2,5-dihydro-IH-pyrrol-I-yl)hexanoyl] glycylglycyl-L -phenyla anyl-N-(4-
{[(1S,99)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro
-IH,12H-benzo[de] pyrano[ 3',4":6,7]indolizino[l,2-b] quinolin-1-yl]amino} -4-oxobutyl)
glycinamide

To an N,N-dimethylformamide (1.2 mL) solution of the compound (337 mg, 0.353
mmol) obtained in above Process 4, triethylamine (44.3 mL, 0.318 mmol) and N-
succinimidyl 6-maleimidehexanoate (119.7 mg, 0.388 mmol) were added and stirred at
room temperature for 1hour. The solvent was removed under reduced pressure and the
obtained residues were purified by silica gel column chromatography [chloroform -
chloroform : methanol =5 : 1 (v/v)] to yield the titled compound as a pale yellow solid
(278.0 mg, 76%).

H -NMPv (400 MHz, DMSO-d;) delta: 0.87 (3H, t, J=7.3 Hz), 1.12-1.22 (2H, m),
1.40-1.51 (4H, m), 1.66-1.76 (2H, m), 1.80-1.91 (2H, m), 2.05-2.21 (6H, m), 2.39 (3H,
s), 2.79 (IH, dd, J=14.0, 9.8 Hz), 2.98-3.21 (5H, m), 3.55-3.77 (8H, m), 4.41-4.48 (IH,
m), 5.15 (IH, d, J=18.9 Hz), 5.24 (IH, d, =189 Hz), 5.40 (IH, d, F17.1 Hz), 5.44
(IH, d, JF17.1 Hz), 5.54-5.60 (IH, m), 6.53 (IH, s), 6.99 (2H, ), 7.20-7.27 (5H, m),
7.30 (IH, ), 7.70 (IH, t, 5.5 Hz), 7.80 (IH, d, >l 1.0 Hz), 8.03 (IH, t, 5.8 H2),
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8.08 (1H, t, J=5.5 Hz), 8.14 (1H, d, =27.9 Hz), 8.25 (1H, t, J=6.1 Hz), 8.46 (1H, d,
J=8.5 Hz).
MS (APCI) m/z: 1032 (M+H)*.

Process 6: Antibody-drug conjugate (1)

Reducing the antibody: UI-59 produced in Reference Example 1 was prepared to
have antibody concentration of 10 mg/mL by replacing the medium with
PBS6.0/EDTA by using the Common procedure B and Common procedure C
described in Production method 1. The solution (1.00 mL) was added to a2.0 mL
polypropylene tube and charged with an aqueous solution of 10 mM TCEP (Tokyo
Chemical Industry Co., Ltd.) (0.0307 mL; 4.6 equivalents per antibody molecule) and
a 1M agueous solution of dipotassium hydrogen phosphate (Nacalai Tesque, Inc.;
0.050 mL). After confirming that the solution has pH of 7.4 +/- 0.1, the disulfide bond
at hinge part in the antibody was reduced by incubating at 37C for 1hour.

Conjugation between antibody and drug linker: After incubating the solution in a
water bath at 22C for 10 minutes, dimethyl sulfoxide (Sigma-Aldrich Co. LLC; 0.0586
mL) and adimethyl sulfoxide solution (0.0615 mL; 9.2 equivalents per antibody
molecule) containing 10 mM of the compound obtained in above Process 5 were added
thereto and incubated in awater bath at 22C for 40 minutes for conjugating the drug
linker to the antibody. Next, an agueous solution (0.0123 mL) of 100 mM NAC
(Sigma-Aldrich Co. LLC) was added thereto and stirred by using atube rotator
(MTR-103, manufactured by AS ONE Corporation) at room temperature for 20
minutes to terminate reaction of the drug linker.

Purification: The above solution was subjected to purification using the Common
procedure D (ABS is used as buffer solution) described in Production method 1to
yield 6 mL of a solution containing the titled antibody-drug conjugate.

Physicochemical characterization: By using the Common procedure E described in
Production method 1 (as molar absorption coefficient of the drug linker, E; 50 = 7280
and Ep 37, = 23400 were used), the following characteristic values were obtained.

Antibody concentration: 1.29 mg/mL, antibody yield: 7.74 mg (77%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E: 4.9.

Example 2 Antibody-drug conjugate (2)
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[0211]

[0212]

[0213]

[Chem.33]

o]
7 o H © H O
qM)LN,\n,N\)LN N\)LN/WO
H o H g H NH

o]

U1-5974<;£\/\/\)LN/\WN\)LN
Process 1 ot H HOJ

- =

Process 1: Antibody-drug conjugate (2)

By using UI-59 produced in Reference Example 1 and the compound obtained in
above Process 5 of Example 1, the titled antibody-drug conjugate was obtained in the
same manner as Process 6 of Example 1.

Antibody concentration: 12.0 mg/mL, antibody yield: 226.8 mg (91%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E: 4.9.

Example 3 Antibody-drug conjugate (3)

[Chem.34]

o H
u1-59 ——gﬁ\/\/\)\NWN\)LN
Process 1 o H o H 4

R —

Process 1: Antibody-drug conjugate (3)

By using UI-59 produced in Reference Example 1 and the compound obtained in
Process 5 of Example 1, the titled antibody-drug conjugate was obtained in the same
manner as Process 6 of Example 1.
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Antibody concentration: 16.9 mg/niL, antibody yield: 219.7 mg (88%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E: 4.9.

Example 4 Antibody-drug conjugate (4)
[Chem.35]

H
U1'59*4§§\M)LN/YN\)LN
Process 1 o H g H &

JE—

Process 1: Antibody-drug conjugate (4)

Reducing the antibody: UI-59 produced in Reference Example 1 was prepared to
have antibody concentration of 10 mg/mL by replacing the medium with
PBS6.0/EDTA by using the Common procedure B and Common procedure C
described in Production method 1. The solution (1.00 mL) was added to a 1.5 mL
polypropylene tube and charged with an aqueous solution of 10 mM TCEP (Tokyo
Chemical Industry Co., Ltd.) (0.0187 mL; 2.8 equivalents per antibody molecule) and
a 1M agueous solution of dipotassium hydrogen phosphate (Nacalai Tesque, Inc.;
0.0170 mL). After confirming that the solution has pH of 7.0 +/- 0.1, the disulfide
bond at hinge part in the antibody was reduced by incubating at 37C for 1hour.

Conjugation between antibody and drug linker: After adding a dimethyl sulfoxide
solution (0.0314 mL; 4.7 equivalents per antibody molecule) containing 10 mM of the
compound obtained in above Process 5 to the solution at room temperature, it was
incubated at 15C for 1 hour for conjugating the drug linker to the antibody. Next, an
aqueous solution (0.0123 mL; 18.4 equivalents per antibody molecule) of 100 mM
NAC (Sigma-Aldrich Co. LLC) was added thereto and incubatedat room temperature
for another 20 minutes to terminate reaction of the drug linker.

Purification: The above solution was subjected to purification using the Common
procedure D (ABS is used asbuffer solution) described in Production method 1to
yield 6 mL of a solution containing the titled antibody-drug conjugete. After that, the
solution was concentrated by the Common procedure A.
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Physicochemical characterization: By using the Common procedure E described in
Production method 1 (as molar absorption coefficient of the drug linker, Ep 30 = 5000,
and Ep, 370 = 19000 were used), the following characteristic values were obtained.
Antibody concentration: 1.02 mg/mL, antibody yield: 6.1 mg (61%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E: 2.9; and average number of conjugated drug molecules (n) per
antibody molecule measured by Common procedure F (as molar absorption coefficient
of the drug linker, Ep 30 = 5000 were used): 3.2.

[0216] Example 5 Antibody-drug conjugate (5)
[Chem.36]

Q H ¢]
HQN\JL”/\(N\EJ\NH

o 7
Fh
O
=

o]
Process 4

_—

0] H 0 H [a]
U1'5974q\/\/\)LN N\)J\N/YN\)LNH
] P H oo

[0217] Process 1: tert-Buty!l
(5S,14S)-5-benzyl-1-{[(IS,99)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,
9,10, 13, 15-hexahydro- 1H, 12H-benzo[de] pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin- 1-
yll amino}- 14- {[(9H-fluoren-9-ylmethoxy)carbonyl] amino}- 1,4,7, 10, 13-pentaoxo-3,6,
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9, 12-tetraazahexadecan- 16-oate

Under ice cooling, to an N,N-dimethylformamide (10.0 niL) solution of glycylglycyl-
L-phenylalanyl-N-[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10
,13,15-hexahydro-I1H,12H-benzo[de] pyrano[3',4":6,7]indolizino[l,2-b] quinolin-1-yl] gl
ycinamide (free form of the pharmaceutical compound described in International Pub-
lication No. WO 1997/46260; 0.250 g, 0.332 mmol), N-hydroxysuccinimide (57.2 mg,
0.497 mmol), and 4-tert-butyl N-[(9H-fluoren-9-ylmethoxy)carbonyl]-L-aspartic  acid
(0.205 g, 0.497 mmol), N,N'-dicyclohexylcarbodiimide (0.123 g, 0.497 mmol) was
added and stirred at room temperature for 2 days. The solvent was removed under
reduced pressure and the obtained residues were purified by silica gel column chro-
matography [chloroform - chloroform : methanol =9 : 1(v/v)] to yield the titled
compound as apale yellow solid (0.278 g, 73%).

'H -NMR (400 MHz, DMSO-d,) delta: 0.86 (3H, t,J=7.1 Hz), 1.35 (9H, s), 1.79-1.90
(2H, m), 2.03-2.25 (2H, m), 2.40 (3H, s), 2.40-2.51 (2H, m), 2.64-2.82 (2H, m), 2.98
(1H, dd, J= 13.7, 4.6 Hz), 3.16 (2H, brs), 3.55 (1H, dd, J= 16.7, 5.7 Hz), 3.63-3.80
(4H, m), 4.16-4.34 (3H, m), 4.36-4.50 (2H, m), 5.23 (2H, s), 5.37 (1H, d, J= 16.5 Hz),
543 (1H, d, J = 16.5 Hz), 5.51-5.62 (1H, m), 6.52 (1H, s), 7.10-7.25 (5H, m),
7.26-7.33 (3H, m), 7.39 (2H, t,J= 7.3 Hz), 7.65-7.72 (3H, m), 7.80 (1H, d,J= 11.0
Hz), 7.86 (2H, d,J=7.3 Hz), 7.98 (1H, t,J= 5.5 Hz), 8.07 (1H, d,J= 7.8 Hz), 8.15
(1H, t,J=5.5Hz), 831 (1H, t,J= 5.5 Hz), 841 (1H, d, J= 8.7 Hz).

MS (ESI) m/z: 1147 (M+H) *.

Process 2: tert-Butyl
(55,14S5)-14-amino-5-benzyl-I-{ [ (1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxo-2,3,9,10,13,15-hexahydro-IH,12H-benzo[de] pyrano[ 3',4":6,7]indolizino[l,2-b]q
uinolin- I-ylJamino}- 1,4,7, 10, 13-pentaoxo-3, 6,9, 12-tetraazahexadecan- 16-oate

To an N,N-dimethylformamide (2.00 mL) solution of the compound (0.279 g, 0.242
mmol) obtained in above Process 1, piperidine (0.240 mL, 2.42 mmol) was added and
stirred at room temperature for 1hour. The solvent was removed under reduced
pressure and the obtained residues were purified by silica gel column chromatography
[chloroform - chloroform : methanol = 2 : 1 (v/v)] to yield the titled compound as a
pale yellow solid (0.265 g, quantitative).

'H -NMPv (400 MHz, DMSO-d) delta: 0.88 (3H, t,J=7.2 Hz), 1.39 (9H, 9),
1.81-1.94 (1H, m), 2.07-2.28 (2H, m), 2.37 (1H, dd, J= 15.8, 8.0 Hz), 2.43 (3H, 9),
2.60 (1H, dd, J= 15.8, 49 Hz), 2.75-2.82 (1H, m), 3.00 (1H, dd, J= 13.9, 4.5 Hz),
3.16-3.25 (2H, m), 3.50-3.61 (2H, m), 3.65-3.81 (5H, m), 4.40-4.51 (1H, m), 5.27 (2H,
dd, J=24.1, 19.0 Hz), 543 (2H, dd, J=21.3, 16.2 Hz), 5.56-5.65 (1H, m), 6.55 (1H,
s), 7.15-7.28 (5H, m), 7.33 (1H, 9), 7.83 (1H, d, J= 11.0 Hz), 8.04 (1H, t,J= 5.7 Hz),
8.09 (1H, d, J= 8.2 Hz), 8.26-8.39 (2H, m), 8.44 (1H, d, J= 8.2 Hz).
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[0220]

[0221]

Process 3: tert-Buty!

(5S,149)-5-benzyl-14-{ [6-(2,5-diox0-2,5-dihydro-IH-pyrrol -1-yl)hexanoyl]amino} -1-
{[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro
-IH,12H-benzo[ de] pyrano[ 3\4':6,7]indolizino[l,2-b] quinolin-I-yl]amino} -1,4,7,10,13
-pentaoxo-3,6,9,12-tetraazahexadecan- 16-oate

To an N,N-dimethylformamide (2.00 niL) solution of the compound (0.100 g, 0.108
mmol) obtained in above Process 2, N-succinimidyl 6-maleimide hexanoate (40.0 mg,
0.130 mmol) was added and stirred at room temperature for 2 days. The solvent was
removed under reduced pressure and the obtained residues were purified by silica gel
column chromatography [chloroform - chloroform : methanol =9 : 1 (v/v)] to yield the
titted compound as apale yellow solid (80.0 mg, 66%).

H -NMR (400 MHz, DMSO-d,) delta: 0.88 (3H, t, J= 7.2 Hz), 1.13-1.23 (2H, m),
1.37 (9H, s), 1.42-1.54 (4H, m), 1.80-1.96 (2H, m), 2.08-2.25 (4H, m), 2.35-3.76 (15H,
m), 2.43 (3H, s), 4.39-4.49 (1H, m), 4.55-4.67 (1H, m), 5.21-5.34 (2H, m), 5.43 (2H,
dd, J=21.1, 16.4 Hz), 5.56-5.64 (1H, m), 6.55 (1H, s), 7.01 (2H, d, J= 0.8 Hz),
7.16-7.26 (5H, m), 7.33 (1H, s), 7.83 (1H, d, J= 11.3 HZ), 8.04-8.18 (3H, m),
8.30-8.37 (1H, m), 8.43 (1H, d, J= 8.6 Hz).

MS (ESI) m/z: 1118 (M+H)*.

Process 4: N-

[6-(2,5-dioxo-2,5-dihydro-IH-pyrrol-1-yl)hexanoyl]-L -al pha-aspartylglycylglycyl-L-p
henylalanyl-N-[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,
15-hexahydro-IH,12H-benzo[ de] pyrano[ 3',4".6,7]indolizino[l,2-b] quinolin-1-yl]glycin
amide

Under ice cooling, trifluoroacetic acid (4.00 mL) was added to the compound (70.0
mg, 62.6 u moL) obtained in above Process 3 and stirred at room temperature for 1
hour. The solvent was removed under reduced pressure to yield the titled compound as
apae yelow solid (55.0 mg, 83%).

H -NMPv (400 MHz, DMSO-d,) delta: 0.88 (3H, t, J= 7.4 Hz), 1.14-1.24 (2H, m),
1.41-1.53 (4H, m), 1.79-1.95 (2H, m), 2.08-2.28 (4H, m), 2.37-2.60 (2H, m), 2.42 (3H,
s), 2.63-2.82 (2H, m), 2.99 (1H, dd, J= 14.1, 5.1 Hz), 3.12-3.25 (2H, m), 3.29-3.44
(1H, m), 3.52-3.80 (6H, m), 4.38-4.48 (1H, m), 4.56 (1H, dd, J= 13.7, 7.4 HZ), 5.27
(2H, dd, J= 24.3, 18.8 Hz), 5.43 (2H, dd, J= 21.5, 16.4 Hz), 5.57-5.62 (1H, m), 6.55
(1H, s), 7.01 (2H, 9), 7.15-7.26 (5H, m), 7.33 (1H, 9), 7.82 (1H, d, J= 11.0 Hz), 7.98
(1H, brs), 8.08 (1H, d, J= 6.7 Hz), 8.15 (1H, d, J= 7.8 Hz), 8.34 (1H, brs), 8.44 (1H,
d,J= 8.6 Hz), 12.26 (1H, brs).

MS (ESI) m/z: 1062 (M+H)*.

Process 5: Antibody-drug conjugate (5)

By using UI-59 produced in Reference Example 1 and the compound obtained in
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above Process 4, the titled antibody-drug conjugate was obtained in the same manner
as Process 6 of Example 1.
Antibody concentration: 1.36 mg/mL, antibody yield: 8.16 mg (82%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep 50 = 7620,
E, 370 = 23700 were used): 5.0.

[0222] Example 6 Antibody-drug conjugate (6)
[Chem.37]

o co,H
; ¢ o] h 0 ho@
N\/\/\)L-N N\)'kN/\ﬂ/N\_)LN
H H :
0 0 0

Ph Process 1

I

o - -
U1'59*4q\/\/\)1\~ N\)J‘N/YN\)LNH
0 oo Hoo

4. 6

[0223] Process 1: Antibody-drug conjugate (6)

By using UI-59 produced in Reference Example 1and the compound obtained in
above Process 4 of Example 5, the titled antibody-drug conjugate was obtained in the
same manner as Process 6 of Example 1.

Antibody concentration: 11.5 mg/mL, antibody yield: 224.2 mg (90%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep 50 = 7620,
Ep.370 = 23700 were used): 4.6.

[0224] Example 7 Antibody-drug conjugate (7)
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Process 1

[Chem.3§]

s
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Process 2
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[0225] Process 1: tert-Butyl
(35,125)42-benzyl-21-{[(1S,95)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,
3,9,10,13,15-hexahydro-1H,12H-benzo[ de] pyrano[ 3',4":6,7]indolizino[l,2-b] quinolin-|
-yl]arnino} -3-{ [ (9H-fluoren-9-ylmethoxy)carbonyl]amino} -4,7,10,13,16,21-hexaoxo-5
,8,11,14, 17-pentaazahenicosan- 1-oate

(29)-4-tert-Butoxy-2-{ [ (9H-fluoren-9-yIlmethoxy)carbonyl]amino} -4-oxobutanoic
acid (0.625 g, 1.52 mmol) was dissolved in dichloromethane (10.0 mL), charged with
N-hydroxysuccinimide (0.175 g, 1.52 mol) and
[-(3-dimethylaminopropy!)-3-ethylcarbodiimide  hydrochloride (0.291 g, 1.52 mmol),
and stirred for 1hour. The reaction solution was added dropwise to an
N,N-dimethylformamide solution (10.0 mL) charged with the compound (1.00 g, 1.01
mmol) obtained in above Process 4 of Example 1and stirred at room temperature for
20 hours. The solvent was removed under reduced pressure and the obtained residues
were purified by silica gel column chromatography [chloroform - chloroform :
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methanol = 8 : 2 (v/Vv)] to yield the titled compound as apale yellow solid (0.873 g,
70%).

'H -NMR (400 MHz, DM SO-d;) delta: 0.88 (3H, t, J=7.4 Hz), 1.37 (9H, s), 1.68-1.78
(2H, m), 1.81-1.93 (2H, m), 2.10-2.23 (4H, m), 2.41 (3H, s), 2.68-2.85 (3H, M),
2.99-3.22 (5H, m), 3.58-3.81 (6H, m), 4.19-4.36 (3H, m), 4.38-4.52 (2H, m), 5.17 (1H,
d, J=19.2 Hz), 5.25 (1H, d, J=19.2 Hz), 5.43 (2H, 9), 5.54-5.62 (1H, m), 6.55 (1H, 9),
7.15-7.34 (8H, m), 7.41 (2H, t, J=7.2 Hz), 7.66-7.75 (4H, m), 7.81 (1H, d, J=11.0 Hz),
7.88 (2H, d, J=7.4 Hz), 8.01-8.06 (1H, m), 8.14 (1H, d, J=8.2 Hz), 8.17-8.22 (1H, m),
8.25-8.30 (1H, m), 8.47 (1H, d, J=8.6 Hz).

MS (APCI) m/z: 1232 (M+H)*.

Process 2: tert-Buty!
(35,129)-12-benzyl-3-{[6-(2,5-dioxo-2,5-dihydro-IH-pyrrol-I-yl)hexanoyl]amino} - 21
-{[(1S,99)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydr
0-1H,12H-benzo[ de] pyrano[ 3',4":6,7]indolizino[l,2-b] quinolin-1-yl]Jamino} -4,7,10,13,
16,21-hexaoxo-5,8,11,14, 17-pentaazahenicosan- 1-oate

The compound (0.800 g, 0.649 mmol) obtained in above Process 1was dissolved in
N,N-dimethylformamide (3.00 mL), charged with piperidine (0.643 niL, 6.49 mmoal),
and stirred for 1hour. The solvent was removed to driness under reduced pressure and
the obtained residues were dissolved in N,N-dimethylformamide (10 mL). After
adding N-succinimidyl 6-maleimide hexanoate (0.300 g, 0.974 mmoal), it was stirred
for 20 hours. The solvent was removed under reduced pressure and the obtained
residues were purified by silica gel column chromatography [chloroform - chloroform :
methanol = 8 : 2 (v/v)] to yield the titled compound as apale yellow solid (0.224 g,
29%).

'H -NMPv (400 MHz, DMSO-d) delta: 0.87 (3H, t, J= 7.6 Hz), 1.15-1.22 (2H, m),
1.35 (9H, s), 1.44-1.47 (4H, m), 1.71-1.73 (2H, m), 1.80-1.91 (2H, m), 2.08 (2H, t,J=
7.6 Hz), 2.13-2.20 (4H, m), 2.40 (3H, s), 2.67 (1H, dt, J= 11.1, 4.8 Hz), 2.78 (1H, dd,
J=13.6, 9.4 Hz), 2.99-3.17 (6H, m), 3.31-3.36 (2H, m), 3.57-3.76 (6H, m), 4.45-4.47
(1H, m), 4.57-4.60 (1H, m), 5.16 (1H, d, J= 18.7 Hz), 5.25 (1H, d, J= 18.7 HZz), 5.42
(2H, s), 5.55-5.60 (1H, m), 6.53 (1H, s), 6.99 (2H, s), 7.15-7.27 (5H, m), 7.31 (1H, 9),
7.70 (1H, t,J=5.4 Hz), 7.80 (1H, d, J= 10.9 HZz), 7.99 (1H, t, J= 5.7 Hz), 8.09-8.12
(3H, m), 8.25 (1H, t, J= 6.0 Hz), 8.45 (1H, d,J=9.1 H2).

MS (APCI) m/z: 1203 (M+H)*.

Process 3: N-

[6-(2,5-dioxo-2,5-dihydro-IH-pyrrol-1-yl)hexanoyl]-L -al pha-aspartylglycylglycyl-L-p
henylalanyl-N-(4-{[(IS,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,|
0,13,15-hexahydro-IH,12H-benzo[de] pyrano[3',4":6,7]indolizino[l,2-b] quinolin-1-yl]a
mino }-4-oxobutyl)glycinamide
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The compound (0.224 g, 0.186 mmol) obtained in above Process 2 was reacted in the
same manner as Process 2 of Example 1to yield the titled compound as apale yellow
solid (21.2 mg, 10%).

H -NMR (400 MHz, DMSO-d;) delta: 0.87 (3H, t, J= 7.2 Hz), 1.13-1.21 (2H, m),
1.42-1.45 (6H, m), 1.70-1.72 (2H, m), 1.85-1.88 (2H, m), 2.06-2.20 (6H, m), 2.39 (3H,
s), 2.63-2.67 (1H, m), 2.78-2.81 (1H, m), 3.04-3.12 (6H, m), 3.63-3.70 (6H, m),
4.46-4.52 (2H, m), 5.16 (1H, d, J= 19.2 Hz), 5.25 (1H, d, J= 18.8 Hz), 5.42 (2H, 9),
5.55-5.58 (1H, m), 6.53 (1H, ), 6.99 (2H, s), 7.18-7.23 (6H, m), 7.30 (1H, 9), 7.71
(1H, t,J=5.5Hz), 7.79 (1H, d, J= 10.9 Hz), 7.99-8.02 (1H, m), 8.10-8.11 (3H, m),
8.27-8.30 (1H, m), 8.47-8.50 (1H, m).

MS (APCI) m/z: 1147 (M+H)*.

Process 4: Antibody-drug conjugate (7)

By using UI-59 produced in Reference Example 1 and the compound obtained in
above Process 3, the titled antibody-drug conjugate was obtained in the same manner
as Process 6 of Example 1.

Antibody concentration: 1.39 mg/mL, antibody yield: 8.34 mg (83%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep, s, = 7670,
Eb.,,, = 24800 were used): 4.7.

Example 8 Antibody-drug conjugate (8)

[Chem.39]

) H\)ci H\j irHﬁ
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Process 1: Antibody-drug conjugate (8)

By using UI-59 produced in Reference Example 1 and the compound obtained in
above Process 3 of Example 7, the titled antibody-drug conjugate was obtained in the
same manner as Process 6 of Example 1.

Antibody concentration: 11.2 mg/mL, antibody yield: 228.5 mg (91%), and average
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number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep, s, = 7670,
Ep 50 = 24800 were used): 4.7.

Example 9 Antibody-drug conjugate (9)
[Chem.40]

o)
s H 2
PN D
D ' e it R 5 )
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Process 2 U1-59—
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Process 1: N-

{3-[2-(2-{[3-(2,5-diox0-2,5-dihydro-IH-pyrrol-I-yl) propanoyl]amino} ethoxy)ethoxy]
propanoyl} glycylglycyl-L-phenylalanyl-N-(4-{[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-
methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-I1H,12H-benzo[ de] pyrano[ 3',4":6,7]indo
lizino[ 1,2-b]quinolin- 1-yl] amino }-4-oxobutyl)glycinamide

The compound (100 mg, 0.119 mmol) obtained in above Process 4 of Example 1was
reacted in the same manner as Process 5 of Example 1by using N-succinimidyl
3-(2-(2-(3-mal einimidepropanamide) ethoxy)ethoxy)propanoate  (50.7 mg, 0.119 mmol)
instead of N-succinimidyl 6-maleimide hexanoate to yield the titled compound as a
pale yellow solid (66.5 mg, 48%).

‘H -NMR (400 MHz, DMSO-d) delta: 0.85 (3H, t, J= 7.4 Hz), 1.65-1.74 (2H, m),
1.77-1.90 (2H, m), 2.07-2.19 (4H, m), 2.30 (2H, t,J=7.2 Hz), 2.33-2.36 (2H, m), 2.38
(3H, 9), 276 (1H, dd, J= 13.7, 9.8 Hz), 2.96-3.18 (9H, m), 3.42-3.44 (4H, m),
3.53-3.76 (10H, m), 4.43 (1H, td, J= 8.6, 4.7 Hz), 5.14 (1H, d, J= 18.8 Hz), 5.23 (1H,
d,J= 18.8 Hz), 5.38 (1H, d, J= 17.2 Hz), 5.42 (1H, d, J= 17.2 Hz), 5.52-5.58 (1H, m),
6.52 (1H, s), 6.98 (2H, ), 7.12-7.17 (1H, m), 7.18-7.25 (4H, m), 7.29 (1H, ), 7.69
(1H, t,J=5.5Hz), 7.78 (1H, d, J = 11.3 Hz), 7.98-8.03 (2H, m), 8.11 (1H,d,J=7.8
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Hz), 8.16 (1H, t,J=5.7 Hz), 8.23 (1H, t, J= 5.9 HZz), 8.44 (1H, d, J= 9.0 H2).
MS (APCI) m/z; 1149 (M+H)*.

Process 2: Antibody-drug conjugate (9)

By using UI-59 produced in Reference Example 1and the compound obtained in
above Process 1, the titled antibody-drug conjugate was obtained in the same manner
as Process 6 of Example 1.

Antibody concentration: 2.08 mg/mL, antibody yield: 18.7 mg (94%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep 50 = 4964,
E, 370 = 18982 were used): 5.6.

Example 10 Antibody-drug conjugate (10)

[Chem.41]

o] Q Q
o N
Process u1-59 —‘&/\)\ﬁ/\/ \/\OVLE/Y \)J\ﬁ

[ o

Process 1: Antibody-drug conjugate (10)

By using UI-59 produced in Reference Example 1and the compound obtained in
above Process 1of Example 9, the titled antibody-drug conjugate was obtained in the
same manner as Process 6 of Example 1.

Antibody concentration: 19.7 mg/mL, antibody yield: 236.4 mg (95%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep 5, = 4964,
E, 370 = 18982 were used): 6.2; and average number of conjugated drug molecules (n)
per antibody molecule measured by Common procedure F (as molar absorption co-
efficient of the drug linker, Ep 50 = 4964 were used): 6.4.

Example 11 Antibody-drug conjugate (11)



155

WO 2015/155998 PCT/JP2015/002020

[0239]

[0240]

[Chem.42]

[o] o " o
° N
Process 1 U1-59——&/\Au/\/ \/\O/\)L‘u/\g \)ku ]
o

] [}

Process 1: Antibody-drug conjugate (11)

By using UI-59 produced in Reference Example 1and the compound obtained in
above Process 1of Example 9, the titled antibody-drug conjugate was obtained in the
same manner as Process 1 of Example 4.

Antibody concentration: 0.88 mg/mL, antibody yield: 5.28 mg (53%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep 50 = 4964,
E, 370 = 18982 were used): 3.0; and average number of conjugated drug molecules (n)
per antibody molecule measured by Common procedure F (as molar absorption co-
efficient of the drug linker, Ep 50 = 4964 were used): 3.3.

Example 12 Antibody-drug conjugate (12)
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Process 1: ({ N-[(9H-fluoren-9-ylmethoxy)carbonyl]glycyl} amino)methyl acetate

To amixture containing N-9-fluorenylmethoxycarbonylglycylglycine  (4.33 g, 12.2
mmol), tetrahydrofuran (120 ml), and toluene (40.0 ml), pyridine (1.16 niL, 14.7
mmol) and lead tetraacetate (6.84 g, 14.7 mmol) were added and refluxed under
heating for 5 hours. After the reaction solution was cooled to room temperature, the
insoluble material was removed by filtration through Celite, and the filtrate was con-
centrated under reduced pressure. The obtained residues were dissolved in ethyl
acetate, washed with water and saturated brine, and then the organic layer was dried
over anhydrous magnesium sulfate. After the solvent was removed under reduced
pressure, the obtained residues were purified by silica gel column chromatography
[hexane : ethyl acetate =9 : 1 (v/v) - ethyl acetate] to yield the titled compound as
colorless solid (3.00 g, 67%).

H -NMR (400 MHz, CDC1,) delta: 2.07 (3H, s), 3.90 (2H, d, J= 5.1 Hz), 4.23 (1H, t,
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J=7.0Hz), 446 (2H, d,J= 6.6 Hz), 5.26 (2H, d, J= 7.0 Hz), 5.32 (1H, brs), 6.96 (1H,
brs), 7.32 (2H, t,J= 7.3 Hz), 7.41 (2H, t,J=7.3 Hz), 7.59 (2H, d, J= 7.3 Hz), 7.77
(2H, d, J= 7.3 Hz).

Process 2: Benzyl
[({N-[(9H-fluoren-9-ylmethoxy )carbonyl] glycyl }amino)methoxy ]acetate

To atetrahydrofuran (40.0 niL) solution of the compound (3.68 g, 10.0 mmol)
obtained in above Process 1 and benzyl glycolate (4.99 g, 30.0 mmol), potassium tert-
butoxide (2.24 g, 20.0 mmol) was added at OC and stirred at room temperature for 15
minutes. The reaction solution was charged with ethyl acetate and water at OC and
extracted with ethyl acetate and chloroform. The obtained organic layer was dried over
sodium sulfate and filtered. The solvent was removed under reduced pressure. The
obtained residues were dissolved in dioxane (40.0 mL) and water (10.0 mL), charged
with sodium hydrogen carbonate (1.01 g, 12.0 mmol) and 9-fluorenylmethyl chlo-
roformate (2.59 g, 10.0 mmol), and stirred at room temperature for 2 hours. The
reaction solution was charged with water and extracted with ethyl acetate. The
obtained organic layer was dried over sodium sulfate and filtered. The solvent was
removed under reduced pressure and the obtained residues were purified by silica gel
column chromatography [hexane : ethyl acetate = 100 : 0 (v/v) - 0 : 100] to yield the
tittled compound in colorless oily substance (1.88 g, 40%).

H -NMR (400 MHz, CDC1,) delta: 3.84 (2H, d, J= 5.5 Hz), 4.24 (3H, t, J= 6.5 H2),
4.49 (2H, d,J=6.7 Hz), 4.88 (2H, d, J= 6.7 Hz), 5.15-5.27 (1H, m), 5.19 (2H, 9), 6.74
(1H, brs), 7.31-7.39 (7H, m), 7.43 (2H, t,J=7.4 Hz), 7.61 (2H, d,J= 7.4 Hz), 7.79
(2H, d, J= 7.4 Hz).

Process 3: [({ N-[(9H-fluoren-9-yImethoxy)carbonyl]glycyl} amino)methoxy]acetic
acid

The compound (1.88 g, 3.96 mmol) obtained in above Process 2 was dissolved in
ethanol (40.0 mL) and ethyl acetate (20.0 mL). After adding palladium carbon catalyst
(376 mQ), it was stirred at room temperature under hydrogen atmosphere for 2 hours.
The insoluble material was removed by filtration through Celite, and the solvent of the
filtrate was removed under reduced pressure to yield the titled compound as colorless
solid (1.52 g, quantitative).

H -NMPv (400 MHz, DMSO-d,) delta: 3.62 (2H, d, J= 6.3 Hz), 3.97 (2H, s),
4.18-4.32 (3H, m), 4.60 (2H, d, J= 6.7 Hz), 7.29-7.46 (4H, m), 7.58 (1H,t,J=5.9
Hz), 7.72 (2H, d, J= 7.4 Hz), 7.90 (2H, d, J= 7.4 Hz), 8.71 (1H, t, J= 6.5 H2).

Process 4:
9H-Fluoren-9-ylmethyl (2-{ [ (2-{ [(1S,99)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-
dioxo-2,3,9,10,13,15-hexahydro-IH,12H-benzo[ de] pyrano[3',4":6,7]indolizino[1,2-b] q
uinolin- 1-yl] amino }-2-oxoethoxy )methyl] amino }-2-oxoethyl)carbamate
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Under ice cooling, to an N,N-dimethylformamide (10.0 niL) solution of exatecan
mesylate (0.283 g, 0.533 mmol), N-hydroxysuccinimide (61.4 mg, 0.533 mmol), and
the compound (0.205 g, 0.533 mmol) obtained in above Process 3,
N,N-diisopropylethylamine (92.9 uL, 0.533 mmol) and N,N'-dicyclohexylcarbodiimide
(0.143 g, 0.693 mmol) were added and stirred at room temperature for 3 days. The
solvent was removed under reduced pressure and the obtained residues were purified
by silicagel column chromatography [chloroform - partitioned organic layer of
chloroform : methanol : water =7 : 3 : 1 (v/v/v)] to yield the titled compound as apale
brown solid (0.352 g, 82%).

'H -NMR (400 MHz, DM SO-d;) delta: 0.81 (3H, t, J= 7.4 Hz), 1.73-1.87 (2H, m),
2.06-2.20 (2H, m), 2.34 (3H, s), 3.01-3.23 (2H, m), 3.58 (2H, d, J= 6.7 Hz), 3.98 (2H,
s), 4.13-4.25 (3H, m), 4.60 (2H, d, J= 6.7 Hz), 5.09-5.22 (2H, m), 5.32-5.42 (2H, m),
5.50-5.59 (1H, m), 6.49 (1H, ), 7.24-7.30 (3H, m), 7.36 (2H, t, J=7.4 Hz), 7.53 (1H,
t,J=6.3 Hz), 7.66 (2H, d,J=7.4 Hz), 7.75 (1H, d,J= 11.0Hz), 7.84 (2H, d,J=7.4
Hz), 8.47 (1H, d, J= 8.6 Hz), 8.77 (1H, t, J= 6.7 H2).

MS (ESI) m/z: 802 (M+H)*.

Process 5: N-
[(2-{[(1S,99)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexah
ydro-1H,12H-benzo[ de] pyrano[ 3',4':6,7]indoli zino[l,2-b] quinolin-l-ylJamino} -2-oxoe
thoxy)methyl]glycinamide

To an N,N-dimethylformamide (11.0 mL) solution of the compound (0.881 g, 1.10
mmol) obtained in above Process 4, piperidine (1.1 mL) was added and stirred at room
temperature for 2 hours. The solvent was removed under reduced pressure to yield a
mixture containing the titled compound. The mixture was used for the next reaction
without further purification.

Process 6: N-
[(9H-fluoren-9-yIlmethoxy)carbonyl]glycylglycyl-L-phenylalanyl-N-[(2-{ [ (IS,9S5)-9-et
hyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydro-IH,12H-benz
o[ de]pyrano[3\4':6,7]indolizino[l,2-b]quinolin-I-yl]arnino} -2-oxoethoxy) methyl] glyci
namide

Under ice cooling, to an N,N-dimethylformamide (50.0 mL) solution of the mixture
(0.439 mmol) obtained in above Process 5, N-hydroxysuccinimide (0.101 g, 0.878
mmol), and N-[(9H-fluoren-9-ylmethoxy)carbonyl]glycylglycyl-L-phenylalanine (the
compound described in Japanese Patent Laid-Open No. 2002-60351; 0.440 g, 0.878
mmol), N,N'-dicyclohexylcarbodiimide (0.181 g, 0.878 mmol) was added and stirred at
room temperature for 4 days. The solvent was removed under reduced pressure and the
obtained residues were purified by silicagel column chromatography [chloroform -
chloroform : methanol =9 : 1 (v/v)] to yield the titled compound as a pale orange solid
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(0.269 g, 58%).
MS (ESI) m/z: 1063 (M+H) *.

Process 7: Glycylglycyl-

L-phenylaanyl -N4(2-{[(1S,9S)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3
,9,10,13,15-hexahydro-I1H,12H-benzo[ de] pyrano[ 3',4":6,7]indolizino[l,2-b] quinolin-I-
yl] amino }-2-oxoethoxy )methyl] glycinamide

To an N,N-dimethylformamide (4.00 mL) solution of the compound (0.269 g, 0.253
mmol) obtained in above Process 6, piperidine (0.251 mL, 2.53 mmol) was added and
stirred at room temperature for 2 hours. The solvent was removed under reduced
pressure to yield amixture containing the titted compound. The mixture was used for
the next reaction without further purification.

Process 8: N-

[6-(2,5-dioxo-2,5-dihydro-IH-pyrrol -I-yl)hexanoyl] glycylglycyl-L -phenylalanyl-N-[ (2
-{[(1S,99)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo-2,3,9,10,13,15-hexahydr
0-1H,12H-benzo[de] pyrano[ 3',4':6,7]indolizino[l,2-b] quinolin-1-yl]amino} -2-oxoetho
xy)methyl]glycinamide

To an N,N-dimethylformamide (10.0 mL) solution of the compound (0.253 mmol)
obtained in above Process 7, N-succinimidyl 6-maeimide hexanoate (0.156 g, 0.506
mmol) was added and stirred at room temperature for 3 days. The solvent was removed
under reduced pressure and the obtained residues were purified by silica gel column
chromatography [chloroform - chloroform : methanol =9 : 1 (v/v)] to yield the titled
compound as apale yellow solid (0.100 g, 38%).

'H -NMR (400 MHz, DMSO-d) delta: 0.83 (3H, t,J=7.2 Hz), 1.09-1.21 (2H, m),
1.33-1.47 (4H, m), 1.75-1.90 (2H, m), 2.00-2.23 (4H, m), 2.36 (3H, s), 2.69-2.81 (1H,
m), 2.94-3.03 (1H, m), 3.06-3.22 (2H, m), 3.23-3.74 (6H, m), 3.98 (2H, s), 4.39-4.50
(1H, m), 4.60 (2H, d, J= 6.7 Hz), 5.17 (2H, 9), 5.39 (2H, 9), 5.53-5.61 (1H, m), 6.50
(1H, 9), 6.96 (2H, s), 7.11-7.24 (5H, m), 7.28 (1H, 9), 7.75 (1H, d, J= 11.0 Hz), 7.97
(1H, t, J=5.7 Hz), 8.03 (1H, t,J= 59 Hz), 8.09 (1H, d,J= 7.8 Hz), 8.27 (1H, t,J=
6.5 Hz), 8.48 (1H, d,J=9.0 Hz), 8.60 (1H, t, J= 6.5 Hz).

MS (ESI) m/z: 1034 (M+H)*.

Process 9: Antibody-drug conjugate (12)

By using UI-59 produced in Reference Example 1and the compound obtained in
aove Process 8, the titled antibody-drug conjugate was obtained in the same manner as
Process 6 of Example 1.

Antibody concentration: 2.11 mg/mL, antibody yield: 19.0 mg (95%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep s, = 5178,
Epso = 20217 were used): 4.9.
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Process 1

—_—

U1-59—

[0251] Process 1: Antibody-drug conjugate (13)

By using UI-59 produced in Reference Example 1 and the compound obtained in
above Process 8 of Example 12, the titled antibody-drug conjugate was obtained in the
same manner as Process 6 of Example 1.

Antibody concentration: 22.2 mg/mL, antibody yield: 244.2 mg (98%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep 50 = 5178,
E, 370 = 20217 were used): 6.2; and average number of conjugated drug molecules (n)
per antibody molecule measured by Common procedure F (as molar absorption co-
efficient of the drug linker, Ep 50 = 5178 were used): 7.0.

[0252] Example 14 Antibody-drug conjugate (14)
[Chem.45]

Q
er F oo
o NH RE
Process 1 U1-59— ;;{N io
Q
o) WU/\(NH F
0
[#]

[0253]  Process 1: Antibody-drug conjugate (14)
Reduction of the antibody: UI-59 produced in Reference Example 1was prepared to
have antibody concentration of 10 mg/mL by replacing the medium with
PBS6.0/EDTA by using the Common procedure B and Common procedure C

2.5
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described in Production method 1. The solution (1.00 mL) was added to a 2.0 mL
polypropylene tube and charged with an aqueous solution of 10 mM TCEP (Tokyo
Chemical Industry Co., Ltd.) (0.0160 mL; 2.4 equivalents per antibody molecule) and
a 1M agueous solution of dipotassum hydrogen phosphate (Nacalai Tesgue, Inc.;
0.0150 mL). After confirming that the solution has pH of 7.0 +/- 0.1, the disulfide
bond at hinge part in the antibody was reduced by incubating at 37C for 1hour.
Conjugation between antibody and drug linker: After incubating the solution in a water
bath at 15C for 10 minutes, dimethyl sulfoxide (Sigma-Aldrich Co. LLC; 0.0209 mL)
and adimethyl sulfoxide solution (0.0315 mL; 5.0 equivaents per antibody molecule)
containing 10 mM of the compound obtained in above Process 8 of Example 12 was
added thereto and incubated in a water bath at 15C for 60 minutes for conjugating the
drug linker to the antibody. Next, an agueous solution (0.0050 mL) of 100 mM NAC
(Sigma-Aldrich Co. LLC) was added thereto and stirred by using atube rotator
(MTR-103, manufactured by AS ONE Corporation) at room temperature for another
20 minutes to terminate reaction of the drug linker.
According to the same purification processes and physicochemical characterizations as
Process 6 of Example 1, the following characteristics values were obtained.
Antibody concentration: 1.46 mg/mL, antibody yield: 8.76 mg (88%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep 50 = 5178,
E, 370 = 20217 were used): 2.5; and average number of conjugated drug molecules (n)
per antibody molecule measured by Common procedure F (as molar absorption co-
efficient of the drug linker, Ep 50 = 5178 were used): 2.9.

Example 15 Antibody-drug conjugate (15)
[Chem.46]

Process 1 ° C*bﬁr
u1-59—4§1

Process 1: Antibody-drug conjugate (15)
Reduction of the antibody: UI-59 produced in Reference Example 1 was prepared to
have antibody concentration of 10 mg/mL by replacing the medium with
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PBS6.0/EDTA by using the Common procedure B and Common procedure C
described in Production method 1. The solution (100 mL) was added to a 250 mL
polycarbonate Erlenmeyer flask and charged with a 1M agueous solution of
dipotassum hydrogen phosphate (1.70 mL) and then an aqueous solution of 10 mM
TCEP (4.010 mL; 6.0 equivalents per antibody molecule) at room temperature with
stirring using amagnetic stirrer. After confirming that the solution has pH of 7.0 +/-
0.1, the stirring was stopped, and the disulfide bond at hinge part in the antibody was
reduced by incubating at 37C for 1hour.
Conjugation between antibody and drug linker: After cooling the above solution to
15C, aDMSO solution (6.684 mL; 10.0 equivalents per antibody molecule) containing
10 mM of the compound obtained in above Process 8 of Example 12 was gradually
added thereto with stirring. The mixture was stirred at 15C for the first 30 minutes and,
after stopping the stirring, incubated for another 1hour for conjugating the drug linker
to the antibody. Next, an aqueous solution (0.862 mL; 12.9 equivalents per antibody
molecule) of 100 MM NAC was added thereto with stirring and incubated at room tem-
perature for 20 minutes to terminate the reaction of unreacted drug linker.
Purification: A 20% aqueous acetic acid solution (about 0.6 mL) and ABS (100 mL)
were gradually added to the solution with stirring to adjust pH of the solution to 5.5 +/-
0.1. This solution was subjected to microfiltration (Millipore Corp. Millex-HV filter,
0.45 um, PVDF membrane) to remove whitish matter. This solution was subjected to
ultrefiltration purification using a ultrafiltration apparatus constituted by a ultra-
filtration membrane (Merck Japan, Ltd., Pellicon XL Cassette, Biomax 50 KDa), a
tube pump (Cole-Parmer International, USA, MasterFlex pump model 77521-40, pump
head model 7518-00), and atube (Cole-Parmer International, USA, MasterFlex tube L/
S16). Specifically, by adding ABS dropwise (atotal of 1600 mL) as abuffer solution
for purification to the reaction solution while carrying out ultrafiltration purification,
non-conjugated drug linkers and other low-molecular-weight reagents were removed
while the buffer solution was replaced with ABS and further the solution was con-
centrated. The obtained purified solution was subjected to microfiltration (0.22 um
(Millipore Corp. Millex-GV filter, PYDF membrane) to yield 37.5 mL of a solution
containing the titled antibody-drug conjugate.
Antibody concentration: 26.5 mg/mL, antibody yield: 993.0 mg (90%), average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep 0 = 5178
and Ep 370 = 20217 were used): 6.3, and average number of conjugated drug molecules
(n) per antibody molecule measured by Common procedure F (as molar absorption co-
efficient of the drug linker, Ep s = 5178 was used): 7.3.

Example 16a Antibody-drug conjugate (16a)
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Process 1: Antibody-drug conjugate (16a)

Reduction of the antibody: UI-59 produced in Reference Example 1 was prepared to
have antibody concentration of 10 mg/mL by replacing the medium with
PBS6.0/EDTA by using the Common procedure B and Common procedure C
described in Production method 1. The solution (15 mL) was added to a 50 mL
polyethylene terephthalate container and charged with a 1 M aqueous solution of
dipotassium hydrogen phosphate (0.255 mL) and then an agueous solution of 10 mM
TCEP (0.601 mL; 6.0 equivalents per antibody molecule) at room temperature with
stirring using amagnetic stirrer. After confirming that the solution has pH of 7.0 +/-
0.1, the disulfide bond at hinge part in the antibody was reduced by incubating at 37C
for 2 hours.

Conjugation between antibody and drug linker: After cooling the above solution to
15C, aDMSO solution (1.002 mL; 10.0 equivalents per antibody molecule) containing
10 mM of the compound obtained in above Process 8 of Example 12 was gradually
added thereto with stirring. The mixture was stirred at 15C for 30 minutes for con-
jugating the drug linker to the antibody. Next, an aqueous solution (0.129 mL; 12.9
equivalents per antibody molecule) of 100 mM NAC was added thereto with stirring
and incubated at room temperature for 20 minutes to terminate the reaction of
unreacted drug linker. According to the same purification processes and physico-
chemical characterizations asProcess 6 of Example 1, the following characteristic
values were obtained.

Antibody concentration: 2.36 mg/mL, antibody yield: 140 mg (59.5 mL) (94%),
average number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep 50 = 5178
and Ep 370 = 20217 were used): 6.4, and average number of conjugated drug molecules
(n) per antibody molecule measured by Common procedure F (as molar absorption co-
efficient of the drug linker, Ep 5 = 5178 was used): 7.7.
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Example 16b Antibody-drug conjugate (16b)
[Chem.48]

Process 1
U1-59—

_16.5

Reduction of the antibody: UI-59 produced in Reference Example 1 was prepared to
have antibody concentration of 10 mg/mL by replacing the medium with
PBS6.0/EDTA by using the Common procedure B and Common procedure C
described in Production method 1. The solution (900 mL) was added to a 2000 mL
polycarbonate Erlenmeyer flask and charged with a 1M agueous solution of
dipotassum hydrogen phosphate (15.3 mL) and then an aqueous solution of 10 mM
TCEP (36.1 mL; 6.0 equivalents per antibody molecule) at room temperature with
stirring using amagnetic stirrer. After confirming that the solution has pH of 7.0 +/-
0.1, the stirring was stopped, and the disulfide bond at hinge part in the antibody was
reduced by incubating at 37C for 2 hours.

Conjugation between antibody and drug linker: After cooling the above solution to
15C, aDMSO solution (60.16 mL; 10.0 equivalents per antibody molecule) containing
10 mM of the compound obtained from Process 8 of Example 12 was gradually added
thereto with stirring. The mixture was stirred at 15C for 30 minutes for conjugating the
drug linker to the antibody. Next, an aqueous solution (7.76 mL; 12.9 equivalents per
antibody molecule) of 100 MM NAC was added thereto with stirring and incubatedat
room temperature for 20 minutes to terminate the reaction of unreacted drug linker.

Purification: A 20% agueous acetic acid solution (about 5 mL) and ABS (1000 mL)
were gradually added to the solution with stirring to adjust pH of the solution to 5.5 +/-
0.1. This solution was subjected to microfiltration (Millipore Corp. Stericup, 0.45 um,
PVDF membrane) to remove whitish matter. This solution was subjected to ultra-
filtration purification using a ultrafiltration apparatus constituted by a ultrafiltration
membrane (Merck Japan, Ltd., Pellicon 2 mini cassette, Ultracel 30 KDa, 0.1 m?), a
tube pump (Cole-Parmer International, USA, MasterFlex pump model 7528-20, pump
head model 77800-62), and atube (Cole-Parmer International, USA, MasterFlex tubes
L/S24 and 25). Specifically, by adding ABS dropwise (atotal of 16 L) asabuffer
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solution for purification to the reaction solution while carrying out ultrafiltration pu-
rification, non-conjugated drug linkers and other low-molecular- weight reagents were
removed while the buffer solution was replaced with ABS and further the solution was
concentrated to yield about 500 mL of a solution containing the titled antibody-drug
conjugate.
Antibody concentration: 19.66 mg/mL, antibody yield: 9830 mg (109%), and average
number of conjugated drug molecules (n) per antibody molecule measured by
Common procedure E (as molar absorption coefficient of the drug linker, Ep 50 = 5178
and Ep s = 20217 were used): 6.5.

Example 16c Antibody-drug conjugate (16c)
[Chem.49]

o

(o]
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o]
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By using UI-59 produced in Reference Example 1 and the compound obtained in
above Process 8 of Example 12, the titled antibody-drug conjugate was obtained in the
same manner as Example 16b.

Antibody concentration: 16.21 mg/mL, antibody yield: 9726 mg (600 mL, 108%),
and average number of conjugated drug molecules (n) per antibody molecule measured
by Common procedure E (as molar absorption coefficient of the drug linker, Ep 4, =
5178 and Ep ,,, = 20217 were used): 6.5.

Example 16d Antibody-drug conjugate (16d)
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The antibody-drug conjugates (16a), (16b), and (16¢) produced in Examples 16a,
16b, and 16c, respectively, were mixed (atotal of about 18 g) and further subjected to
ultrefiltration in the same manner as Example 16b (11L of ABS was used). The
obtained purified solution was subjected to microfiltration (Millipore Corp. Stericup,
0.45 um and 0.22 um, PVDF membrane) to yield 745 mL of a solution containing the
titled antibody-drug conjugate. By further adding 110 mL of ABS, 855 mL of a
solution containing the titled antibody-drug conjugate was obtained.

Antibody concentration: 20.0 mg/mL, antibody yield: 17.1 g (94%), average number
of conjugated drug molecules (n) per antibody molecule measured by Common
procedure E (as molar absorption coefficient of the drug linker, Ep 50 = 5178 and Ep .,
= 20217 were used): 6.5, and average number of conjugated drug molecules (n) per
antibody molecule measured by Common procedure F (as molar absorption coefficient
of the drug linker, Ep 30 = 5178 was used): 7.8.

Test Example 1HERS binding affinity of antibody-drug conjugate compared with
UI-59

Method:

A human breast cancer cell line HCC1569 (CRL-2330) from ATCC was cultured in
an RPM11640 medium (purchased from Invitrogen Corp., containing 10% bovine
serum albumin (manufactured by Invitrogen Corp.) and 2 mM L-glutamine
(manufactured by Invitrogen Corp.)). The cells were dissociated from the culture plate
using ACCUTASE(R) SOLUTION (Millipore Corp., SCR005) or EDTA (5 mM,
phosphate buffered saline (PBS, 137 mM sodium chloride, 2.7 mM potassium
chloride, 1.47 mM potassium dihydrogen phosphate, and 10.5 mM disodium hydrogen
phosphate)), and the number of living cells was measured by trypan blue treatment.
The same numbers of cells suspended in afluorescence-activated cell sorting (FACYS)
buffer (PBS containing 3% FBS and 0.004% sodium azide) were inoculated to 96-well
U-bottom plates, and the cells were precipitated by centrifugation and suspended in
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100 uL of an ice-cooled antibody or antibody-drug conjugate dilution or FACS buffer.
The antibody or each antibody-drug conjugate was serially diluted at aratio of 1/3 with
aFACS buffer and adjusted to 30 ug/mL to 5 ng/mL (200 nM to 0.03 nM). Cells
treated with a FACS buffer without the addition of aprimary antibody were used as a
control group.

UI-59, the antibody-drug conjugate (3), the antibody-drug conjugate (10), or the
antibody-drug conjugate (13) was evaluated as the antibody or the antibody-drug
conjugates.

The cells of each group were reacted with aprimary antibody dilution for 45 minutes
on ice and then washed with a FACS buffer. Further, 100 uL of aFACS buffer or a
reaction solution of a secondary antibody diluted 1/100 (phycoerythrin (PE)-coupled
anti human antibody, Dianova GmbH #709-116-149) was added thereto. The cells
were treated for 45 minutes on ice in the dark and then washed with a FACS buffer,
and dead cells were excluded using aFACS buffer or aFACS buffer supplemented
with 7-aminoactinomycin D (7AAD, Sigma-Aldrich Co. LLC, #A9400, 1.1 ug/mL).
Fluorescence signals from living cells were evaluated using Accuri C6 Flow cytometer
(BD Biosciences/ Accuri(R) Cytometers Inc., serial number 1424) and CFlow software
(CFlow sampler Version 1.0.264.13).

For the correction of PE- and 7-AAD-derived signals, the fluorescence signals of
UI-59 (30 ug/mL) and cells stained with the PE-labeled secondary antibody or 7-AAD
were evaluated.

In order to quantify UI-59- specific fluorescence signals in the cells, values obtained by
the subtraction of FL-2 signals of cells treated with only the secondary antibody or
7-AAD were used. The equilibrium binding affinity (KD) and the maximum binding
strength (Bmax) were calculated using GraphPad Prism software (version 5.04 for
Windows(R) (one-site-specific binding)).

The results are shown in Figure 3 and Table 1. Figure 3 and Table 1 show the mean
fluorescence intensity of HCC1569 treated with serial dilutions of UI-59 or each
antibody-drug conjugate. The equilibrium binding affinity KD and the maximum
binding strength Bmax were calculated using GraphPad Prism software.

[Table 1]

Ul-59 Antibody-drug Antibody-drug Antibody-drug
conjugate (3) conjugate (10) conjugate (13)
Bmax 31830 28981 28841 28415
Kd (nM) 1.672 1.653 1.554 2.757

The antibody-drug conjugate (3) or the antibody-drug conjugate (10) exhibited
average binding affinity KD for HCC-1569 equivalent to KD of the non-conjugated
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anti-HERS3 antibody UI-59. The antibody-drug conjugate (13) aso exhibited average
binding affinity KD equivalent to KD of the non-conjugated anti-HER3 antibody
UI-59 (2.7 nM vs. 1.6 nM). The KD values of the different antibody-drug conjugates
suggested that the antibody-drug conjugation processes do not significantly impair the
binding affinity of UI-59.

Test Example 2 Inhibition of HER3 signal by anti-HERS3 antibody-drug conjugate

Method:

A human lung cancer cell line A549 (CRS-3001 14) from Cell Lines Service was dis-
sociated by trypsin treatment, and 50,000 living cells were inoculated to 3 mL of
DMEM/F12 (Invitrogen Corp., #21331-020) + 10% FBS (Invitrogen Corp.,
#10270-106) in each of 6 wells. After culturing the cells for 3 days, the medium was
replaced with 2 mL of afresh medium.

The antibody or each antibody-drug conjugate was added directly to 2 mL of a
medium in each of the 6 wells such that the final concentration was 10 ug/mL (20 uL
of astock solution of 1ug/uL antibody or antibody-drug conjugate was added).

UI-59, the antibody-drug conjugate (3), the antibody-drug conjugate (10), or the
antibody-drug conjugate (13) was used asthe antibody or the antibody-drug conjugate.
An untreated group was used as a control.

The cells were cultured for 2 days, washed once with PBS, and treated with 100 uL
of anice-cooled buffer (50 mM 4-(2-hydroxyethyl)-I-piperazineethanesulfonic  acid
(HEPES), pH 7.5, 150 mM sodium chloride, 1 mM ethylenediaminetetraacetic acid
(EDTA), 12.5% glycerin, 1% Triton X-100, and 10 mM sodium pyrophosphate
tetrabasic supplemented with proteinase inhibitors (Roche Diagnostics, Inc., #11697
498 001), 10 mM sodium fluoride, 1 mM sodium vanadate, 1 mM phenyl-
methane-sulfonyl-fluoride (PMSF), and 10 ug/mL aprotinin (Sigma-Aldrich Co. LLC,
A 153)) for 30 minutes at 4C for lysis. The lysate was washed for 20 minutes at 13000
rpm at 4C, and the supernatant was used in protein concentration measurement by
Bradford assay (Sigma-Aldrich Co. LLC, #B6916, BSA standard was from Thermo
Fisher Scientific Inc., #23209). To each sample (amount of proteins: 120 ug), a 4-fold
concentration of an LDS buffer (Invitrogen Corp., containing DTT (final con-
centration: 166.67 mM)) was added, and its volume was finally adjusted to 40 uL with
water. The sample was boiled for 10 minutes at 70C and added to wells of NuPage
Mini Bis-Tris gel (4%-12%, 1.5 mm thick, 10 slots/gel, Invitrogen Corp.). Asprotein
standards, 7.5 uL of Novex(R) sharp ladder (Invitrogen Corp., P/IN 57318) was added.
The sample was electrophoresed for 70 minutes at 175 V with 1x MOPS Running
buffer (Invitrogen Corp.) containing NuPage antioxidant (Invitrogen Corp., NPOOO5,
Lot 1356629 added to the internal chamber. Proteins separated by the gel elec-
trophoresis were transferred to anitrocellulose membrane (GE Healthcare Life
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Sciences) having apore size of 0.45 um using NuPage transfer buffer (Invitrogen
Corp.) containing 10% methanol and NuPage antioxidant (Invitrogen Corp., NP0O0O5,
Lot 1356629, 1:1000 dilution). The proteins were transferred for 80 minutes at a
constant volume of 30 V.

The transfer membrane was cut, separated into fractions of 100 kDa or larger and 30 to
100 kDa, washed twice with PBS containing 0.1% Tween-20, and blocked by shaking
for 1hour at room temperature using Odyssey Blocking solution (LI-COR, Inc.,
#927-40000). The transfer membrane thus blocked was treated overnight at 4C with a
solution of adiluted primary antibody (mixture of Odyssey blocking solution and PBS
in equal amounts).

An anti-HER3 antibody (Santa Cruz Biotechnology, Inc., SC-81455, dilution 1:500)
and an anti-phosphorylated HER antibody (Cell Signaling Technology, Inc., #4791,
1:1000) were used asthe primary antibody, and an anti-actin antibody (Neomarkers,
#MS1295, dilution 1:3333) was used as an electrophoresis control.

The transfer membrane was washed three times (5 minutes for each) with PBS
containing 0.1% Tween-20 and reacted with adilution containing a secondary antibody
(mixture of Odyssey blocking solution and PBS in equal amounts) for 1 hour at room
temperature in adark room.

Goat anti mouse IRDye 680RD (LI-COR, Inc., #926-68070, dilution 1:25000) or goat
anti rabbit IR Dye 800CW (LI-COR, Inc., #926-32211, dilution 1:10000) was used as
the secondary antibody. The transfer membrane was washed three times (6 minutes for
each) with PBS containing 0.1% Tween-20, followed by signal detection using
Odyssey infrared imager (LI-COR, Inc.).

The results are shown in Figure 4. A549 cells were cultured for 2 days with UI-59 or
different antibody-drug conjugates. HER3 or phosphorylated HER3 was evaluated by
Western blotting. pan-Actin was detected as an electrophoresis control.

Asaresult of culturing A549 for 2 days with 10 ug/mL UI-59 or antibody-drug
conjugate, HER3 phosphorylation was reduced as compared with untreated cells. This
reduction in HER3 phosphorylation was equivalent between UI-59 and the antibody-
drug conjugate, suggesting that aplurality of drug conjugation processes did not impair
aHERS signal-inhibiting function derived from UI-59.

When A549 was treated with UI-59 or each antibody-drug conjugate for 2 days,
reduction in HER3 expression was also observed as compared with untreated cells.
The degree of this reduction in expression was equivalent between UI-59 and the
antibody-drug conjugate. This suggests that aplurality of drug conjugation processes
did not impair Ul-59-mediated internalization (see Test Example regarding inter-
nalization) and Ul-59-induced HER downregulation (see Test Example regarding
signal inhibition).
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Test Example 3 Reduction in expression of HER3 on cell surface by UI-59 and
antibody-drug conjugate

Method:

HERS3 internalization by UI-59 and each antibody-drug conjugate was evaluated by
flow cytometry. 70,000 living cells of HCC1569 (from ATCC) were suspended in 0.5
mL of RPMI11640 (Invitrogen Corp., #31870-025) (containing 10% FBS (Invitrogen
Corp., #10270-106 or PAN Biotech GmbH, #1505-P131304) and 2 mM glutamine
(Invitrogen Corp., #25030-024)) and inoculated to each well of a 24-well plate. The
cells were cultured for 4 days, and the medium was replaced with 0.5 mL of afresh
medium before the start of the internalization test. 5 ug of the antibody or each
antibody-drug conjugate was added to 0.5 mL in each well of the 24-well plate such
that the final concentration was 10 ug/mL. The cells were cultured for 1hour a 37Cin
the presence of the antibody or the antibody-drug conjugate. UI-59, the antibody-drug
conjugate (3), the antibody-drug conjugate (10), or the antibody-drug conjugate (13)
was used as the antibody or the antibody-drug conjugate. Cells as apositive control or
anegative control were untreated in some procedures.

For flow cytometry analysis, the cells were washed once with PBS and dissociated
from the plate using 5mM EDTA (100 uL/well) dissolved in ACCUTASE(R)
SOLUTION (Millipore Corp., SCR005) or PBS. The cells were suspended in 200 uL
of an ice-cooled FACS buffer (PBS containing 3% FBS and 0.004% sodium azide),
then added to each well of a96-well U-bottom plate, and left on ice. The cells were
washed once with aFACS buffer. To each sample, 100 uL of UI-59 (10 ug/mL)
diluted with a FACS buffer or only a FACS buffer was added. The cells were treated
for 45 minutes with shaking on ice and then washed with a FACS buffer, and 100 uL
of aPE-labeled secondary antibody anti-human antibody (Dianova GmbH,
709-116-149) dissolved at aratio of 1:100 in aFACS buffer, or only a FACS buffer
was added to each well. The cells were treated for 45 minutes in adark room with
shaking on ice. The cells were washed with aFACS buffer and treated with aFACS
buffer or a FACS buffer containing 7AAD (Sigma-Aldrich Co. LLC, A9400, 1.1 ugto
1.25 ug/mL ) for staining dead cells. The fluorescence signals of living cells were
measured using Accuri C6 Flow cytometer. For the correction of PE and 7-AAD
signals, UI-59 (10 ug/mL) and cells stained with only the PE-labeled secondary
antibody or 7-AAD were used.

In order to quantify HER3-specific signals, values of cells stained with only the
secondary antibody or 7-AAD were subtracted from FL-2 values of cells stained with
the primary antibody and the secondary antibody, and further 7-AAD.

When the FL-2 signals of cells untreated with UI-59 or the antibody-drug conjugate
(without internalization) were defined as the maximum value, reduction in HER3
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(internalization) on the surface of the cells treated with UI-59 or the antibody-drug
conjugate at 37C was calculated.

An average value calculated from 2 to 3 wells was used for the positive control
(without treatment at 37C) and the negative control (without the addition of the
primary antibody), and internalization in the wells of each treatment group was
quantified.

The results are shown in Figure 5. This diagram shows an average value of reduction
in HER3 expression on the surface of HCC1569 cells treated with UI-59 or each
antibody-drug conjugate (37C, 1hr). The HERS3 expression of agroup without the
addition of UI-59 or the antibody-drug conjugate was defined as the maximum value
of HER3 expression in cells. The values of groups treated with only the secondary
antibody or 7-AAD were used as backgrounds. Groups treated with UI-59 or each
antibody-drug conjugate for 1 hour were used astreatment groups. The FL-2 values
were almost the same between UI-59 and the antibody-drug conjugate.

Reduction in generated fluorescence caused by the treatment of HCC-1569 with
UI-59 or each antibody-drug conjugate indicates reduction in HER3 expression. As
compared with about 50% reduction in HER3 expression by UI-59, reduction in HER3
expression by each antibody-drug conjugate also exhibited a value equivalent to or
higher than it, suggesting that the drug conjugation processes of the antibody did not
impair the HER3-internalizing function of the antibody.

Test Example 4 Inhibition of in vitro mitogenic or survival signal by HER3 antibody-
drug conjugate in human cancer cell line

Method:

The inhibitory activity of each HERS3 antibody-drug conjugate against mitogenic or
survival signals was measured in the presence of 10% FBS. The growth and de-
velopment of cells were evaluated by measuring adenosine triphosphate (ATP) activity
in untreated and antibody-drug conjugate-treated groups. Adherent cancer cell lines
(human breast cancer cell line HCC1569 (CRL-2330) from ATCC, human breast
cancer cell line MDA-MB-453 (CLB-22) from ATCC, and human colorectal cancer
cell line HT-29 (CPQ-57) from ProQinase GmbH) were cultured in 2D culture
systems, and floating (non-adherent) cancer cell lines (human melanoma cell line A375
(CRL-1619) from ATCC and human lung cancer cell line A549 (CRS-3001 14) from
Cell Lines Service) were cultured in 3D culture systems.

Treatment of adherent cell

Each cancer cell line was suspended in 100 uL of each medium at alow density (500
cells'well for HT-29, 800 cells/well for MDA-MB-453, and 1000 cells/well for HCC-
1569) and inoculated to 96-MicroWell Optical Bottom plate (Thermo Fisher Scientific
Inc./Nunc, #165306, white wall and clear bottom). Asfor HCC-1569 and MDA.-
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MB-453, the cells were cultured in an RPM11640 medium (Invitrogen Corp.,
31870-025) containing 10% FBS (Invitrogen Corp., 10270-106) and 2 mM glutamine
(Invitrogen Corp., 25030-024). Asfor HT-29, the cells were cultured in aMcCoy's 5A
medium (Invitrogen Corp., 26600-023) containing 10% FBS (Invitrogen Corp.,
10270-106) and 2 mM glutamine (Invitrogen Corp., 25030-024). The edge wells of
each plate were filled with 100 uL of a medium.

The cells were cultured for 3 days, and the medium was replaced with 95 uL of afresh
medium before antibody-drug conjugate treatment.

The antibody-drug conjugate (3), the antibody-drug conjugate (10), and the antibody-
drug conjugate (13) were used. An untreated group was set as a control for measuring
normal cell growth.

By adding 5 uL of each antibody-drug conjugate concentrated into a20-fold con-
centration to 95 uL of aculture medium (10% FBS) contained in each well of the
96-well plate, the final concentration was established. Only 5 uL of amedium was
added to each control well. The test was conducted in triplicate per sample.

In order to calculate the concentration of the antibody-drug conjugate at which the
growth or survival of cells was reduced by 50%, concentrations of the antibody-drug
conjugate were prepared by 4-fold dilutions (10 ug/mL to 0.15 ng/mL or 40 ug/mL to
0.15 ng/mL), and the cells were treated with these concentrations of the antibody-drug
conjugate and compared with the untreated group in terms of ATP activity. Evaluation
was carried out by 5-day culture of HT-29 and 7-day culture of HCC-1569 and MDA-
MB-453 thus supplemented with the antibody-drug conjugeate. CellTiter-Glo(R) L u-
minescent Cell Viability Assay was used for evaluating the activity of the antibody-
drug conjugate. This method involves measuring living cells having metabolic activity
on the basis of ATP activity and finally estimating the number of living cells and
employed CellTiter-Glo(R) Luminescent Cell (Promega K.K., G7573) asakit.

100 uL of CellTiter-Glo(R) reagent was added to each well of the 96-well plate and
stored for 25 minutes to 65 minutes at room temperature in adark room before mea-
surement using Wallac Victor2 1420 Multilabel Counter (program luminescence, mea-
surement time: 0.5 s). Wells containing only aculture solution without the inoculation
of the cells were assayed asblanks. In order to measure reduction in ATP activity, an
average luminescence vaue of 3 wells was calculated under each condition (Microsoft
Excel 2010). In order to remove cell-independent signals, the average luminescence
value of the blanks was subtracted from the average luminescence vaue of the cells
treated with the antibody-drug conjugate (Microsoft Excel 2010). The rate of reduction
(%) in luminescence was calculated by comparison with the cells of the untreated
group (Microsoft Excel 2010). This value was interpreted asthe rate of inhibition (%)
of cell growth or survival.
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Treatment of floating cells

Since A375 and A549 have afaster growth rate than that of other cell lines, growth
measurement was carried out in non-adherent 3D culture systems.

Each cancer cell line was suspended in 75 uL of each medium at alow density (500
cells’well for A375 and 1500 cells/well for A549) and inoculated to a 96-well round-
bottom non-adherent 3D culture plate (Prime Surface 96U; Sumitomo Bakelite Co,
Ltd.; order no. MS-9096U). Asfor A375, the cells were cultured in aDMEM medium
(Invitrogen Corp., 41965-039) containing 10% FBS (Invitrogen Corp., 10270-106) and
2 mM glutamine (Invitrogen Corp., 25030-024). Asfor A549, the cells were cultured
in aDMEM/F12 medium (Invitrogen Corp., 21331-020) containing 10% FBS
(Invitrogen Corp., 10270-106) and 2 mM glutamine (Invitrogen Corp., 25030-024).
The edge wells of each plate were filled with 150 uL of amedium. The cells were
cultured for 3 days, and the final dose was adjusted to 142.5 uL or 150 uL by adding
67.5 or 75 uL of afresh medium before antibody-drug conjugate addition. The
antibody-drug conjugate (3), the antibody-drug conjugate (10), and the antibody-drug
conjugate (13) were used. An untreated group was set as a control for measuring
normal cell growth.

By adding 7.5 or 8 uL of each antibody-drug conjugate concentrated into a 20-fold
concentration to 142.5 or 150 uL of aculture medium (10% FBS) contained in each
well of the 96-well plate, the final concentration was established. The final dose was
set to 150 uL or 158 uL. Only 7.5 or 8 uL of a medium was added to each control well.
The test was conducted in triplicate per sample.

In order to calculate the concentration of the antibody-drug conjugate at which the
growth or survival of cells was reduced by 50%, concentrations of the antibody-drug
conjugate were prepared by 4-fold dilutions (10 ug/mL to 0.15 ng/mL or 40 ug/mL to
0.15 ng/mL), and the cells were treated with these concentrations of the antibody-drug
conjugate and compared with the untreated group in terms of ATP activity. Evaluation
was carried out by 7-day culture of the cells thus supplemented with the antibody-drug
conjugate. CellTiter-Glo(R) Luminescent Cell Viability Assay was used for evaluating
the activity of the antibody-drug conjugate. This method involves measuring living
cells having metabolic activity on the basis of ATP activity and finally estimating the
number of living cells and employed CellTiter-Glo(R) Luminescent Cell (Promega
K.K., G7573) as akit.

Before measurement, 50 uL of the medium was removed from each well, and 100 uL
of CellTiter-Glo(R) reagent was added to each well of the 96-well plate and stored for
30 minutes to 55 minutes at room temperature in adark room before measurement
using Wallac Victor2 1420 Multilabel Counter (program luminescence, measurement
time: 0.5 s). Before measurement, 180 uL was collected from each well and transferred
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to measurable 96-MicroWell Optical Bottom white plate. Wells containing only a
culture solution without the inoculation of the cells were assayed asblanks. The
method for calculating the concentration of the antibody-drug conjugate at which the
growth or survival of cells was inhibited by 50% was described in the evaluation
method as to the adherent cells.

The results about the human breast cancer lines HCC1569 and MDA-MB453 are
shown in Figures 6 and 7, respectively. The results about the human melanoma line
A375 is shown in Figure 8. The results about the human colorectal cancer line HT29
are shown in Figure 9. The results about the human lung cancer line A549 are shown
in Figure 10. A of each figure shows cell growth or survival derived from the antibody-
drug conjugate in the presence of 10% FBS. The ordinate depicts a luminescence value
indicating the ATP activity of each sample. The abscissa depicts the concentration of
each antibody-drug conjugate. The data isindicated by mean +/- standard deviation of
triplicates. B of each figure shows the rate of reduction in luminescence caused by
antibody-drug conjugate treatment when the luminescence of an untreated group was
defined as 100%.

Three types of antibody-drug conjugates were added to various human cancer cell
lines in the presence of 10% FBS and evaluated for in vitro growth in 2D or 3D
systems. The rate of inhibition of cell growth or development in the untreated group or
by each antibody-drug conjugate was calculated from the CellTiter-Glo(R) assay of
ATP activity. In the evaluation of the ATP activity, these antibody-drug conjugates
strongly inhibited the cell growth or survival of two types of breast cancer cell lines
(HCC-1569 and MDA-MB-453) and one type of human melanoma line (A375).

The addition of each antibody-drug conjugate and culture (in the presence of 10%
FBS) for 7 days reduced the ATP activity by 55 to 75% in HCC1569, by 60 to 83% in
MDA-MB-453, and by 60 to 70% in A375. The inhibitory activity of the antibody-
drug conjugate against cell growth or survival was not strong in the human colorectal
cancer line HT-29 and the human lung cancer line A549 compared with the human
breast cancer and human melanoma lines. In HCC-1569 and MDA-MB-453, the
antibody-drug conjugate (10) exhibited strong inhibitory activity, which did not largely
differ from the inhibitory activity of the antibody-drug conjugate (3) in vitro. By
contrast, in both of the human breast cancer lines, the antibody-drug conjugate (13)
exhibited low activity and required aconcentration of 15 nM for achieving 50% in-
hibition of cell growth or survival, though the antibody-drug conjugate (3) or the
antibody-drug conjugate (10) achieved this inhibition at 1nM or lower. In the human
melanoma line compared with the human breast cancer lines, the activity of the
antibody-drug conjugate (13) was equivalent to that of the antibody-drug conjugate (3)
or the antibody-drug conjugate (10).
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All of the antibody-drug conjugates supported a maximum rate of inhibition on the
order of 61to 68%. The antibody-drug conjugates achieved 50% inhibition of ATP
activity at a concentration of 1to 4 nM.

In addition to the aforementioned test, the inhibitory activity of the antibody-drug
conjugate (13) against the cell growth or survival of ahuman ovarian cancer cell line
OVCAR-8 was aso confirmed in vitro (data not shown).

Test Example 5 Comparison of rate of inhibition of in vitro cell growth or survival of
human cancer cell line depending on the number of drug molecules (high or medium)
loaded on antibody-drug conjugate

Method:

Antibody-drug conjugates differing in the number of loaded drug molecules were
evaluated for in vitro inhibitory activity against cell growth or survival. The high drug
loading represents the state where 5 to 7 drug molecules are conjugated with an
antibody, and the middle drug loading represents the state where about 3 drug
molecules are conjugated with an antibody. The average number of drug molecules
conjugated with one antibody was measured by the UV method (described in other
parts of the present invention).

The average number of drug molecules conjugated with one antibody:

High drug loading <HDL >

Antibody-drug conjugate (3): 4.9

Antibody-drug conjugate (10): 6.2

Antibody-drug conjugate (13): 6.2

Middle drug loading <MDL>

Antibody-drug conjugate (4): 2.9

Antibody-drug conjugate (11): 3.0

Antibody-drug conjugate (14): 2.5

The inhibitory activity of each HERS3 antibody-drug conjugate against mitogenic or
survival signals was measured in the presence of 10% FBS. The growth and de-
velopment of cells were evaluated by measuring adenosine triphosphate (ATP) activity
in untreated and antibody-drug conjugate-treated groups. The cancer cell line was
suspended in 100 uL of each medium at alow density (750 cells/well for ahuman
breast cancer cell line MDA-MB-453 (CLB-22)) from ATCC) and inoculated to
96-MicroWell Optical Bottom white plate (Thermo Fisher Scientific Inc./Nunc,
#165306). The cells were cultured in an RPM 11640 medium (Invitrogen Corp.,
31870-025) containing 10% FBS (Invitrogen Corp., 10270-106) and 2 mM glutamine
(Invitrogen Corp., 25030-024). The edge wells of each plate were filled with 100 uL of
amedium.

The cells were cultured for 3 days, and the medium was replaced with 95 uL of a
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fresh medium before antibody-drug conjugate addition. The antibody-drug conjugate
(3), the antibody-drug conjugate (10), the antibody-drug conjugate (13), the antibody-
drug conjugate (4), the antibody-drug conjugate (11), and the antibody-drug conjugate
(14) were used. An untreated group was set as a control for measuring normal cell
growth.

By adding 5 uL of each antibody-drug conjugate concentrated into a20-fold con-
centration to 95 uL of aculture medium (10% FBS) contained in each well of the
96-well plate, the final concentration was established. Only 5 ul of amedium was
added to each control well. The test was conducted in triplicate per sample. In order to
calculate the concentration of the antibody-drug conjugate at which the growth or
survival of cells was reduced by 50%, concentrations of the antibody-drug conjugate
were prepared by 4-fold dilutions (10 ug/mL to 0.15 ng/mL), and the cells were treated
with these concentrations of the antibody-drug conjugate and compared with the
untreated group in terms of ATP activity. Evaluation was carried out by 7-day culture
of the cells thus supplemented with the antibody-drug conjugate. CellTiter-Glo(R) L u-
minescent Cell Viability Assay was used for evaluating the activity of the antibody-
drug conjugate. This method involves measuring living cells having metabolic activity
on the basis of ATP activity and finally estimating the number of living cells and
employed CellTiter-Glo(R) Luminescent Cell (Promega K.K., G7573) asakit. 100 uL
of CellTiter-Glo(R) reagent was added to each well of the 96-well plate and stored for
25 minutes to 55 minutes at room temperature in adark room before measurement
using Wallac Victor2 1420 Multilabel Counter (program luminescence, measurement
time: 0.5 s). Wells containing only aculture solution without the inoculation of the
cells were assayed asblanks. In order to measure reduction in ATP activity, an average
luminescence value of 3 wells was calculated under each condition (Microsoft Excel
2010). In order to remove cell-independent signals, the average luminescence value of
the blanks was subtracted from the average luminescence value of the cells treated
with the antibody-drug conjugate (Microsoft Excel 2010). The rate of reduction (%) in
luminescence was calculated by comparison with the cells of the untreated group
(Microsoft Excel 2010). This value was interpreted as the rate of inhibition (%) of cell
growth or survival.

The results are shown in Figures 11to 13. Figure 11 shows the results of comparing
the antibody-drug conjugate (3) with the antibody-drug conjugate (4). Figure 12 shows
the results of comparing the antibody-drug conjugate (10) with the antibody-drug
conjugate (11). Figure 13 shows the results of comparing the antibody-drug conjugate
(13) with the antibody-drug conjugate (14). In each figure, the left diagram shows the
rate of inhibition of cell growth or survival derived from the antibody-drug conjugate
in the presence of 10% FBS in one of the triplicate tests. The ordinate depicts |umi-
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nescence indicating the ATP activity of each sample. The abscissa depicts the con-
centration of each antibody-drug conjugate. The right diagram shows the comparison
of the rate of reduction in luminescence caused by antibody-drug conjugate treatment
between high drug loading (HDL) and middle drug loading (MDL) when the lumi-
nescence of an untreated group was defined as 100%.

The high drug loading and middle drug loading antibody-drug conjugates inhibited
cell growth or survival through the treatment and 7-day culture of MDA-MB-453. As
already shown in the results about the high drug loading, the middle drug loading
antibody-drug conjugate (11) exhibited high activity at the same level asthat of the
antibody-drug conjugate (4). In the comparison between the numbers of loaded drug
molecules, the antibody-drug conjugates having ahigh number of loaded drug
molecules exhibited higher reduction in ATP than that of the middle drug loading ones.
The antibody-drug conjugate (3), the antibody-drug conjugate (10), and the antibody-
drug conjugate (13) having ahigh number of loaded drug molecules exhibited rates of
inhibition of 68%, 76%, and 56%, respectively, at a concentration of 10 ug/mL,
whereas the antibody-drug conjugate (4), the antibody-drug conjugate (11), and the
antibody-drug conjugate (14) having amiddle number of loaded drug molecules
merely exhibited rates of inhibition of 44%, 47%, and 27%, respectively, at this con-
centration. The antibody-drug conjugates having ahigh number of loaded drug
molecules were superior in 50% inhibition concentration of cancer cell growth or
survival to the antibody-drug conjugates having amiddle number of loaded drug
molecules. The antibody-drug conjugate (3) or the antibody-drug conjugate (10)
having ahigh number of loaded drug molecules required 15 ng/mL (1 nM) of the
antibody-drug conjugate for reducing the ATP activity value by 50%. The antibody-
drug conjugate (13) reduced the ATP activity by 50% at least at the highest con-
centration tested. By contrast, reduction in ATP activity corresponding to this was not
observed at 1000 ng/mL (67 nM) or lower within the range of concentrations of the
evaluated antibody-drug conjugates having a middle number of loaded drug molecules.
The in vitro comparison between the high number of loaded drug molecules and the
middle number of loaded drug molecules suggested that an antibody-drug conjugate
having ahigh number of loaded drug molecules isalso superior inin vivo inhibitory
activity against the growth of cancer cells.

Test Example 6 Antibody-drug conjugates (3), (10), and (13) exhibited antitumor
effect in in vivo antitumor test using human breast cancer

Five-week-old female BALB/C nude mice having abody weight of 15 to 20 g after
acclimation were used. The mice were placed in individually ventilated cages (IVC, 4
mice at maximum per cage) which were kept at room temperature and a constant
humidity. After randomization, the body weights of the mice were measured every
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other day, and the behaviors of the animals were recorded every day. 5106 cells of a
human breast cancer cell line HCC1569 (CRL-2330) from ATCC were suspended in a
solution prepared from 50 uL of PBS and Matrigel (PBS: PAA #H21-002, Matrigel:
BD #354230) mixed at aratio of 1:1, and subcutaneously transplanted to theright side
area of the body of each BALB/C nude mouse using a29 G needle.

The body weights were measured using aweight scale (Mettler Toledo PB602-L). The
major axis and minor axis of the tumor were measured twice aweek using an
electronic digital caliper (manual caliper, OMC Fontana), and the tumor volume (mm3)
was calculated. The calculation was carried out according to the following expression
(the same holds true for Test Examples described below).

Tumor volume (mm3) = 1/2 ' Major axis (mm) ' [Minor axis (mm)] 2

At Day 19 when the tumor size reached about 150 mm3, 70 animals were randomly
divided into 7 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (3), (10), or (13) or PBS for a control group were administered into the
tail vein of each animal at the following doses.

Administration group: PBS was intravenously injected once aweek at the same dose
asthe antibody-drug conjugate.

Administration group: The antibody-drug conjugate (3) was intravenously injected
once aweek at 3 or 10 mg/kg.

Administration group: The antibody-drug conjugate (10) was intravenously injected
once aweek at 3 or 10 mg/kg.

Administration group: The antibody-drug conjugate (13) was intravenously injected
once aweek at 3 or 10 mg/kg.

All data were indicated by mean +/- SEM. The tumor sizes and the body weights
were evaluated by mean +/- SEM. All data were analyzed using Microsoft Excel 2009
(the same holds true for Test Examples described below).

The results are shown in Figure 14. The PBS administration group was euthanized at
Day 53 after the transplantation, because the tumor sizes exceeded the acceptable
maximum level. The inhibition of tumor growth of the human breast cancer cell line
was observed in all of the antibody-drug conjugate administration groups compared
with the control group. No weight loss was observed in the mice of the treated groups.

Test Example 7 Antibody-drug conjugates (3), (10), and (13) exhibited antitumor
effect in antitumor test using human melanoma

Five- to 6-week-old female NMRI nude mice having abody weight of 22 to 26 g
after acclimation were used. The mice were placed in individually ventilated cages
(IVC, 4 mice at maximum per cage) which were kept at room temperature and a
constant humidity. After randomization, the body weights of the mice were measured
every other day, and the behaviors of the animals were recorded every day.
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5’106 cells of ahuman melanoma cell line HT-144 (HTB-63) from ATCC were
suspended in a solution prepared from 50 uL of PBS and Matrigel (PBS: PAA

#H2 1-002, Matrigel: BD #354230) mixed at aratio of 1:1, and subcutaneously
transplanted to the right side area of the body of each NMRI nude mouse using a29 G
needle.

The measurement of the body weights and the tumor sizes and the measurement and
calculation of the tumor volumes were carried out in the same manner as Test Example
6.

At Day 22 when the tumor size reached about 150 mm3, 80 animals were randomly
divided into 8 groups on the basis of their tumor sizes. At the same day, UI-59 or the
antibody-drug conjugate (3), (10), or (13) or PBS for a control group were ad-
ministered into the tail vein of each animal at the following doses.

Administration group: PBS was intravenously injected once aweek at the same dose
asthe antibody-drug conjugate.

Administration group: UI-59 was subcutaneoudly injected twice aweek at 25 mg/kg.

Administration group: The antibody-drug conjugate (3) was intravenously injected
once aweek at 3 or 10 mg/kg.

Administration group: The antibody-drug conjugate (10) was intravenously injected
once aweek at 3 or 10 mg/kg.

Administration group: The antibody-drug conjugate (13) was intravenously injected
once aweek at 3 or 10 mg/kg.

The results are shown in Figure 15. The PBS and UI-59 administration groups were
euthanized at Days 48 and 52, respectively, after the transplantation, because the tumor
sizes exceeded the acceptable maximum level. The inhibition of tumor growth of the
human melanoma cell line was observed in al of the antibody-drug conjugate admin-
istration groups compared with the control group and the UI-59 administration group.

Test Example 8 Antibody-drug conjugates (3), (10), and (13) exhibited antitumor
effect in antitumor test using human breast cancer line

Sixteen- week-old female SCID nude mice having abody weight of 17 to 25.5 g after
acclimation were used. The mice were placed in individually ventilated cages which
were kept at room temperature and a constant humidity.

For solid tumors derived from ahuman breast cancer cell line MDA-MB-453
(CLB-22) from ATCC, MDA-MB-453 in the first passage (Batch 1089) was
transplanted to 3 mice (two areas per mouse: right and left side areas of the body).
After 13 to 17 weeks, tumor sections were recovered and cryopreserved. For the
second passage, the tumor section (2 2 “ 2 mm) of the first passage was further subcu-
taneously transplanted (10 mice, two areas per mouse: right and left side areas of the
body) and alowed to grow for tumor formation for 7 weeks. The tumor thus formed
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was prepared into atumor section (2“2 © 2 mm, second passage) and transplanted to
the right side area of the body of each SCID nude mouse.

The body weights were measured using aweight scale. The major axis (length) and
diameter of the tumor were measured using an electronic digital caliper (Pro-Max 150
mm hand-held calipers, Fred V. Fowler Co., Inc.), and the tumor volume (mm3) was
calculated. The calculation was carried out according to the following expression.
Tumor volume (mm3) = pi/6 ' Major axis (mm) ' [Diameter (mm)] 2

At Day 40 when the tumor size reached about 143 mm3, 72 animals were randomly
divided into 8 groups on the basis of their tumor sizes. At the same day, UI-59 or the
antibody-drug conjugate (3), (10), or (13) or PBS for a control group were ad-
ministered into the tail vein of each animal at the following doses.

Administration group: PBS was intravenously injected once aweek at the same dose
asthe antibody-drug conjugate.

Administration group: UI-59 was subcutaneously injected twice aweek at 25 mg/kg.

Administration group: The antibody-drug conjugate (3) was intravenously injected
once aweek at 3 or 10 mg/kg.

Administration group: The antibody-drug conjugate (10) was intravenously injected
once aweek at 3 or 10 mg/kg.

Administration group: The antibody-drug conjugate (13) was intravenously injected
once aweek at 3 or 10 mg/kg.

The results are shown in Figure 16. The inhibition of tumor growth of the human
breast cancer cell line was observed in al of the antibody-drug conjugate admin-
istration groups compared with the control group and the UI-59 administration group.
No weight loss was observed in the mice of the treated groups. Further, in other
antitumor test using human breast cancer cell line HCC1954 or JIMT1-PR10
(trastzumab-,pertuzumab- and T-DM1- resistant), the inhibition of tumor growth was
also observed in the antibody-drug conjugate (16a) administration group compared
with the control group.

Test Example 9 Antibody-drug conjugates (3), (10), and (13) exhibited antitumor
effect in antitumor test using human colorectal cancer line

Five- to 6-week-old female NMRI nude mice having abody weight of 15t020 g
after acclimation were used. The mice were placed in individually ventilated cages
(IVC, 4 mice at maximum per cage) which were kept at room temperature and a
constant humidity. After randomization, the body weights of the mice were measured
every other day, and the behaviors of the animals were recorded every day.

47106 cells of ahuman colorectal cancer cell line HT-29 (CPQ-57) from ProQinase
GmbH were suspended in a solution prepared from PBS and Matrigel (PBS: PAA
#H2 1-002, Matrigel: BD #354230) mixed at aratio of 1:1, and subcutaneously
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transplanted to the right side area of the body of each NMRI nude mouse using a29 G
needle.

The measurement of the body weights and the tumor sizes and the measurement and
calculation of the tumor volumes were carried out in the same manner as Test Example
6.

At Day 8 when the tumor size reached about 150 mms3, 70 animals were randomly
divided into 7 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (3), (10), or (13) or PBS for acontrol group were administered into the
tail vein of each animal at the following doses.

[0293]  Administration group: PBS was intravenously injected once aweek at the same dose
asthe antibody-drug conjugate.

Administration group: The antibody-drug conjugate (3) was intravenously injected
once aweek at 3 or 10 mg/kg.

Administration group: The antibody-drug conjugate (10) was intravenously injected
once aweek at 3 or 10 mg/kg.

Administration group: The antibody-drug conjugate (13) was intravenously injected
once aweek at 3 or 10 mg/kg.

[0294]  Theresults are shown in Figure 17. The PBS administration group (6 out of the 10
mice), the groups given the antibody-drug conjugate (3) at 3 mg/kg (3 out of the 10
mice) and at 10 mg/kg (4 out of the 10 mice), the groups given the antibody-drug
conjugate (10) at 3 mg/kg (2 out of the 10 mice) and at 10 mg/kg (2 out of the 10
mice), and the group given the antibody-drug conjugate (13) at 3 mg/kg (2 out of the
10 mice) were euthanized at Day 50 after the transplantation, because the tumor sizes
exceeded the acceptable maximum level or ulcer was formed. The inhibition of tumor
growth of the human colorectal cancer cell line was observed in al of the antibody-
drug conjugate administration groups compared with the control group. The antibody-
drug conjugate (13) exhibited stronger antitumor activity than that of the antibody-drug
conjugate (3) or the antibody-drug conjugate (10). No weight loss was observed in the
mice of the treated groups.

[0295] Test Example 10 Antibody-drug conjugates (3), (10), and (13) exhibited antitumor
effect in antitumor test using human lung cancer line

Five- to 6-week-old female CD1 nude mice having abody weight of 24 to 28 g after
acclimation were used. The mice were placed in individually ventilated cages (IVC, 4
mice at maximum per cage) which were kept at room temperature and a constant
humidity. After randomization, the body weights of the mice were measured every
other day, and the behaviors of the animals were recorded every day.

57106 cells of ahuman lung cancer cell line A549 (CRS-3001 14) from Cell Lines
Service were suspended in a solution prepared from 200 uL of PBS and Matrigel (PBS:
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PAA #H21-002, Matrigel: BD #354230) mixed at aratio of 1:1, and subcutaneously
transplanted to the right side area of the body of each CD1 nude mouse using a29 G
needle.

The measurement of the body weights and the tumor sizes and the measurement and
calculation of the tumor volumes were carried out in the same manner as Test Example
6.

At Day 38 when the tumor size reached about 200 mm3, 70 animals were randomly
divided into 7 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (3), (10), or (13) or PBS for a control group were administered into the
tail vein of each animal at the following doses.

Administration group: PBS was intravenously injected once aweek at the same dose
asthe antibody-drug conjugate.

Administration group: The antibody-drug conjugate (3) was intravenously injected
once aweek at 3 or 10 mg/kg.

Administration group: The antibody-drug conjugate (10) was intravenously injected
once aweek at 3 or 10 mg/kg.

Administration group: The antibody-drug conjugate (13) was intravenously injected
once aweek at 3 or 10 mg/kg.

The results are shown in Figure 18. The inhibition of tumor growth of the human
lung cancer cell line was observed in all of the antibody-drug conjugate administration
groups compared with the control group. No weight loss was observed in the mice of
the treated groups.

Test Example 11 Antibody-drug conjugate (13) exhibited antitumor effect inin vivo
antitumor test using human triple-negative breast cancer line

The triple-negative breast cancer refers to abreast cancer that neither expresses
hormone receptors (estrogen receptor and progesterone receptor) nor expresses HER2.
Since these receptors are not expressed, hormone treatment (tamoxifen, etc.) or anti-
HER2 treatment (trastuzumab, trastuzumab emtansine, or pertuzumab) cannot be
applied to the cancer. This breast cancer therefore leads to low survival rates, and
many therapeutic agents are still under clinical trial. Asthe expression of HER3 was
confirmed in ahuman triple-negative breast cancer line MDA-MB-468 (data not
shown), the antitumor activity of the antibody-drug conjugate was evaluated.

Five- to 6-week-old female CAnN.Cg-Foxnl[nu]/CrICrlj  tFoxnlnu/Foxnlnu]  nude
mice (Charles River Laboratories Japan, Inc.) having abody weight of 15 to 20 g after
acclimation were used. The mice were placed in individually ventilated cages (IVC, 4
mice at maximum per cage) which were kept at room temperature and a constant
humidity. After randomization, the body weights of the mice were measured every
other day, and the behaviors of the animals were recorded every day.
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57106 cells of ahuman triple-negative breast cancer cell line MDA-MB-468
(CRL-2322) from ATCC were suspended in a solution prepared from 200 uL of PBS
and Matrigel (PBS: PAA #10010-023, Matrigel: BD #354234) mixed at aratio of 1:1,
and subcutaneously transplanted to the right side area of the body of each nude mouse
using a29 G needle. The body weights were measured using aweight scale (Mettler
Toledo PB602-L).

The major axis and minor axis of the tumor were measured using an electronic digital
caiper (CD-15CX, Mitsutoyo Corp), and the tumor volume (mm3) was calculated. The
calculation was carried out according to the following expression.

Tumor volume (mm3) = 1/2 ' Magjor axis (mm) ' [Minor axis (mm)]2

At Day 20 when the tumor size reached about 170 mm3, 18 animals were randomly
divided into 3 groups on the basis of their tumor sizes. At the same day, UI-59 or the
antibody-drug conjugate (13) or PBS for a control group were administered into the
tail vein of each animal at the following doses.

Administration group: PBS was intravenously injected once aweek at the same dose
asthe antibody-drug conjugate.

Administration group: UI-59 was intravenously injected once aweek at 10 mg/kg.

Administration group: The antibody-drug conjugate (13) was intravenously injected
once aweek at 10 mg/kg.

The results are shown in Figure 19. The inhibition of tumor growth of the human
triple-negative breast cancer line was observed in the antibody-drug conjugate admin-
istration group compared with the control group and the UI-59 administration group.
No weight loss was observed in the mice of the treated groups.

Test Example 12 Antibody-drug conjugate (16a) exhibited antitumor effect inin vivo
antitumor test using human lumina breast cancer line

The human luminal breast cancer refers to abreast cancer that expresses hormone
receptors (estrogen receptor), but expresses no HER2. Since these receptors are not
expressed, anti-HER2 treatment (trastuzumab, trastuzumab emtansine, pertuzumab)
cannot be applied to the cancer. This breast cancer therefore leads to low survival rates,
and many therapeutic agents are still under clinical trial. Asthe expression of HER3
was confirmed in ahuman lumina breast cancer line MCF-7 (data not shown), the
antitumor activity of the antibody-drug conjugate was evaluated.

Five- to 6-week-old female athymic nude mice Nude-Foxnl » (ProQinase GmbH)
having abody weight of 15 to 20 g after acclimation were used. The mice were placed
inindividually ventilated cages (IVC, 4 mice at maximum per cage) which were kept
at room temperature and a constant humidity. After randomization, the body weights of
the mice were measured every other day, and the behaviors of the animals were
recorded every day.
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5’106 cells of ahuman luminal breast cancer cell line MCF-7 (CRQ-#327) were
suspended in a solution prepared from 200 uL of PBS and Matrigel (PBS: PAA
#10010-023, Matrigel: BD #354234) mixed at aratio of 1:1, and subcutaneously
transplanted to the right side area of the body of each nude mouse using a29 G needle.
The body weights were measured using aweight scale (Mettler Toledo PB602-L).

The major axis and minor axis of the tumor were measured using an electronic digital
caliper (CD-15CX, Mitsutoyo Corp), and the tumor volume (mm3) was calculated. The
calculation was carried out according to the following expression.

Tumor volume (mm3) = 1/2 ' Major axis (mm) ' [Minor axis (mm)] 2

At Day 11when the tumor size reached about 250 mm3, 20 animals were randomly
divided into 2 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (16a) or PBS for a control group were administered at the following
doses.

Administration group: PBS was intravenously injected at the same single dose as the
antibody-drug conjugate.

Administration group: The antibody-drug conjugate (16a) was intravenously injected
at asingle dose of 10 mg/kg.

The results are shown in Figure 20. The inhibition of tumor growth of the human
luminal breast cancer line was observed in the antibody-drug conjugate administration
group compared with the control group. No weight loss was observed in the mice of
the treated groups.

Test Example 13 Antibody-drug conjugate (16a) exhibited antitumor effect in in vivo
antitumor test using human melanoma line

Five- to 6-week-old female CAnN.Cg-Foxnl[nu]/CrICrlj  tFoxninu/Foxnlnu]  nude
mice (Charles River Laboratories Japan, Inc.) having abody weight of 15 to 20 g after
acclimation were used. The mice were placed in individually ventilated cages (IVC, 4
mice at maximum per cage) which were kept at room temperature and a constant
humidity. After randomization, the body weights of the mice were measured every
other day, and the behaviors of the animals were recorded every day.

3106 cells of ahuman melanoma cell line WM-266-4 (CRL-1676) from ATCC were
mixed and suspended in Matrigel (BD #354234) and subcutaneously transplanted to
the right side area of the body of each nude mouse using a29 G needle. The body
weights were measured using aweight scale (Mettler Toledo PB602-L).

The major axis and minor axis of the tumor were measured using an electronic digital
caliper (CD-15CX, Mitsutoyo Corp), and the tumor volume (mm3) was calculated. The
calculation was carried out according to the following expression.

Tumor volume (mm3) = 1/2 ' Major axis (mm) ' [Minor axis (mm)] 2

At Day 19 when the tumor size reached about 220 mm3, 8 animals were randomly
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divided into 2 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (16a) or PBS for a control group were administered at the following
doses.

Administration group: PBS was intravenously injected at the same single dose as the
antibody-drug conjugate.

Administration group: The antibody-drug conjugate (16a) was intravenously injected
at asingle dose of 10 mg/kg.

The results are shown in Figure 21. The inhibition of tumor growth of the human
melanoma line was observed in the antibody-drug conjugate administration group
compared with the control group. No weight loss was observed in the mice of the
treated groups. In other human melanoma model C32, the inhibition of tumor growth
was also observed in the antibody-drug conjugate (16a) administration group compared
with the control group.

Test Example 14 Antibody-drug conjugate (16a) exhibited antitumor effect in in vivo
antitumor test using human ovarian cancer line

Five- to 6-week-old female CAnN.Cg-Foxnl[nu]/CrICrlj  tFoxnlnu/Foxnlnu]
nude mice (Charles River Laboratories Japan, Inc.) having abody weight of 15to 20 g
after acclimation were used. The mice were placed in individually ventilated cages
(IVC, 4 mice at maximum per cage) which were kept at room temperature and a
constant humidity. After randomization, the body weights of the mice were measured
every other day, and the behaviors of the animals were recorded every day.

57106 cells of ahuman ovarian cancer cell line OVCAR-8 (HTB-161) from ATCC
were mixed and suspended in Matrigel (BD #354234) and subcutaneously transplanted
to the right side area of the body of each nude mouse using a 29 G needle. The body
weights were measured using a weight scale (Mettler Toledo PB602-L).

The major axis and minor axis of the tumor were measured using an electronic digital
caliper (CD-15CX, Mitsutoyo Corp), and the tumor volume (mm3) was calculated. The
calculation was carried out according to the following expression.

Tumor volume (mm3) = 1/2 ' Major axis (mm) ' [Minor axis (mm)] 2

At Day 21 when the tumor size reached about 140 mm3, 8 animals were randomly
divided into 2 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (16a) or PBS for a control group were administered at the following
doses.

Administration group: PBS was intravenously injected at the same single dose as the
antibody-drug conjugate.

Administration group: The antibody-drug conjugate (16a) was intravenously injected
at asingle dose of 10 mg/kg.

The results are shown in Figure 22. The inhibition of tumor growth of the human
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ovarian cancer line was observed in the antibody-drug conjugate administration group
compared with the control group. No weight loss was observed in the mice of the
treated groups.

Test Example 15 Antibody-drug conjugate (16a) exhibited antitumor effect inin vivo
antitumor test using human bladder cancer line

Five- to 6-week-old female CAnN.Cg-Foxnl[nu]/CrICrlj  tFoxnlnu/Foxnlnu]  nude
mice (Charles River Laboratories Japan, Inc.) having abody weight of 15 to 20 g after
acclimation were used. The mice were placed in individualy ventilated cages (IVC, 4
mice at maximum per cage) which were kept at room temperature and a constant
humidity. After randomization, the body weights of the mice were measured every
other day, and the behaviors of the animals were recorded every day.

87106 cells of ahuman bladder cancer cell line SW-780 (CRL-2169) from ATCC
were mixed and suspended in Matrigel (BD #354234) and subcutaneously transplanted
to the right side area of the body of each nude mouse using a29 G needle. The body
weights were measured using aweight scale (Mettler Toledo PB602-L).

The major axis and minor axis of the tumor were measured using an electronic digital
caiper (CD-15CX, Mitsutoyo Corp), and the tumor volume (mm3) was calculated. The
calculation was carried out according to the following expression.

Tumor volume (mm3) = 1/2 ' Magjor axis (mm) ' [Minor axis (mm)]2

At Day 7 when the tumor size reached about 190 mms3, 10 animals were randomly
divided into 2 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (16a) or PBS for a control group were administered at the following
doses.

Administration group: PBS was intravenously injected at the same single dose as the
antibody-drug conjugate.

Administration group: The antibody-drug conjugate (16a) was intravenously injected
at a single dose of 10 mg/kg.

The results are shown in Figure 23. The inhibition of tumor growth of the human
bladder cancer line was observed in the antibody-drug conjugate administration group
compared with the control group. No weight loss was observed in the mice of the
treated groups.

Test Example 16 Antibody-drug conjugate (16a) exhibited HER3-dependent
antitumor effect inin vivo antitumor test using human breast cancer line

The human breast cancer line MDA-MB-453 expresses HER3 and responds to the
antibody-drug conjugate (13) as described in Test Example 8. However, asit had not
been demonstrated that this pharmaceutical effect was mediated by HER3 yet, HER3
was veiled by administering UI-59 beforehand, and whether or not to reduce the phar-
maceutical effect was evaluated.
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Five- to 6-week-old female CAnN.Cg-Foxnl[nu]/CrICrlj  tFoxnlnu/Foxninu]  nude
mice (Charles River Laboratories Japan, Inc.) having abody weight of 15 to 20 g after
acclimation were used. The mice were placed in individually ventilated cages (IVC, 4
mice at maximum per cage) which were kept at room temperature and a constant
humidity. After randomization, the body weights of the mice were measured every
other day, and the behaviors of the animals were recorded every day.

riO 7 cells of ahuman breast cancer cell line MDA-MB-453 (CLB-22) from ATCC
were mixed and suspended in Matrigel (BD #354234) and subcutaneously transplanted
to theright side area of the body of each nude mouse using a29 G needle. The body
weights were measured using aweight scale (Mettler Toledo PB602-L).

The major axis and minor axis of the tumor were measured using an electronic digital
caliper (CD-15CX, Mitsutoyo Corp), and the tumor volume (mm3) was calculated. The
calculation was carried out according to the following expression.

Tumor volume (mm3) = 1/2 ' Major axis (mm) ' [Minor axis (mm)] 2

At Day 11when the tumor size reached about 130 mm3, 16 animals were randomly
divided into 4 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (16a) and/or UI-59 or PBS for a control group were administered at the
following doses.

Administration group: PBS was intravenously injected at the same single dose as the
antibody-drug conjugate.

Administration group: UI-59 was intravenously injected at a single dose of 30 mg/
ko-

Administration group: The antibody-drug conjugate (16a) was intravenously injected
at asingle dose of 3 mg/kg.

Administration group: 30 minutes after administration (intravenous injection at a
single dose) of UI-59, the antibody-drug conjugate (16a) was intravenously injected at
a single dose of 3 mg/kg.

The results are shown in Figure 24. The inhibition of tumor growth of the human
breast cancer line was observed in the antibody-drug conjugate administration group
compared with the control group, whereas this tumor inhibitory effect was attenuated
by administering UI-59 beforehand. These results demonstrated that the tumor in-
hibitory effect of the antibody-drug conjugate i s apharmaceutical effect mediated by
HER3. No weight loss was observed in the mice of the treated groups.

Test Example 17 Antibody-drug conjugate (16a) exhibited antitumor effect in
combined use with trastuzumab inin vivo antitumor test using human breast cancer
line

Trastuzumab has been approved as a therapeutic agent for human HER2-positive
breast cancer. However, trastuzumab resistance isknown, and a mutation in PIK3CA
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<H1047R or H420R> has been reported to participate in one of the mechanisms un-
derlying this resistance. In this test, whether or not the combined use of trastuzumab
and the antibody-drug conjugate was effective for atrastuzumab-resistant breast cancer
line was evaluated.

Five- to 6-week-old female CAnN.Cg-Foxnl[nu]/CrICrlj  tFoxninw/Foxnlnu]  nude
mice (Charles River Laboratories Japan, Inc.) having abody weight of 15 to 20 g after
acclimation were used. The mice were placed in individually ventilated cages (IVC, 4
mice at maximum per cage) which were kept at room temperature and a constant
humidity. After randomization, the body weights of the mice were measured every
other day, and the behaviors of the animals were recorded every day.

riO 7 cells of ahuman breast cancer cell line MDA-MB-453 (CLB-22, H1047R
mutation in PIK3CA) from ATCC were mixed and suspended in Matrigel (PBS: PAA
#10010-023, Matrigel: BD #354234) and subcutaneously transplanted to the right side
area of the body of each nude mouse using a29 G needle. The body weights were
measured using aweight scale (Mettler Toledo PB602-L).

The major axis and minor axis of the tumor were measured using an electronic digital
caiper (CD-15CX, Mitsutoyo Corp), and the tumor volume (mm3) was calculated. The
calculation was carried out according to the following expression.

Tumor volume (mm3) = 1/2 ' Magjor axis (mm) ' [Minor axis (mm)]2

At Day 11when the tumor size reached about 130 mm3, 16 animals were randomly
divided into 4 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (16a), trastuzumab, combined use of the conjugate and trastuzumab, or
PBS for a control group were administered at the following doses.

Administration group: PBS was intravenoudly injected at the same single dose as the
antibody-drug conjugate.

Administration group: Trastuzumab (Roche Diagnostics, Inc.) was intravenously
injected at a single dose of 1 mg/kg.

Administration group: The antibody-drug conjugate (16a) was intravenously injected
at a single dose of 3 mg/kg.

Administration group: 30 minutes after administration (intravenous injection at a
single dose) of trastuzumab (Roche Diagnostics, Inc.), the antibody-drug conjugate
(16a) was intravenously injected at a single dose of 3 mg/kg.

The results are shown in Figure 25. The antitumor effect brought about by combined
use on the human breast cancer line (PIK3CA H1047R) was observed in the admin-
istration of trastuzumab and the antibody-drug conjugate compared with the admin-
istration of each medicine alone. These results demonstrated that the pharmaceutical
effect of the antibody-drug conjugate is potentiated by the combined use thereof with
trastuzumab. No weight loss was observed in the mice of the treated groups. In other
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antitumor test ucing ahuman breast cancer cell line HCC1954(PIK3CA H1047R), the
combined antitumor effect was also observed in the administration of trastuzumab and
the antibody-drug conjugate (16a) compared with the administration of each medicine
alone.

Test Example 18 Antibody-drug conjugate (15) exhibited antitumor effect in
combined use with trastuzumab inin vivo antitumor test using human breast cancer
line

Trastuzumab has been approved as a therapeutic agent for human HER2-positive
breast cancer. However, trastuzumab resistance isknown, and a mutation in PIK3CA
<H1047R or H420R> has been reported to participate in one of the mechanisms un-
derlying this resistance. In this test, whether or not the combined use of trastuzumab
and the antibody-drug conjugate was effective for atrastuzumab-resistant breast cancer
line was evaluated.

Five- to 6-week-old female CAnN.Cg-Foxnl[nu]/CrICrlj  tFoxnInu/Foxnlnu]  nude
mice (Charles River Laboratories Japan, Inc.) having abody weight of 15 to 20 g after
acclimation were used. The mice were placed in individually ventilated cages (IVC, 4
mice at maximum per cage) which were kept at room temperature and a constant
humidity. After randomization, the body weights of the mice were measured every
other day, and the behaviors of the animals were recorded every day.

5’106 cells of ahuman breast cancer cell line IMT-1 (ACC-589, H420R mutation in
PIK3CA) from ATCC were suspended in PBS (PAA #10010-023) and subcutaneously
transplanted to the right side area of the body of each nude mouse using a29 G needle.
The body weights were measured using a weight scale (Mettler Toledo PB602-L).

The major axis and minor axis of the tumor were measured using an electronic digital
caliper (CD-15CX, Mitsutoyo Corp), and the tumor volume (mm?3) was calculated. The
calculation was carried out according to the following expression.

Tumor volume (mm3) = 1/2 ' Major axis (mm) ' [Minor axis (mm)] 2

At Day 10 when the tumor size reached about 200 mm3, 24 animals were randomly
divided into 4 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (15), trastuzumab, combined use of the conjugate and trastuzumab, or
PBS for acontrol group were administered at the following doses.

Administration group: PBS was intravenously injected once aweek at the same dose
asthe antibody-drug conjugate.

Administration group: Trastuzumab (Roche Diagnostics, Inc.) was intravenously
injected once aweek at 10 mg/kg.

Administration group: The antibody-drug conjugate (15) was intravenously injected
once aweek at 10 mg/kg.

Administration group: 30 minutes after administration (intravenous injection once a
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week) of trastuzumab (Roche Diagnostics, Inc.), the antibody-drug conjugate (15) was
intravenously injected once aweek at 10 mg/kg.

The results are shown in Figure 26. The antitumor effect brought about by combined
use on the human breast cancer line (PIK3CA H420R) was observed in the admin-
istration of trastuzumab and the antibody-drug conjugate compared with the admin-
istration of each medicine alone. These results demonstrated that the pharmaceutical
effect of the antibody-drug conjugate is potentiated by the combined use thereof with
trastuzumab. No weight loss was observed in the mice of the treated groups.

Test Example 19 Antibody-drug conjugate (16a) exhibited antitumor effect in
combined use with gefitinib inin vivo antitumor test using human lung cancer line

Gefitinib has been approved as atherapeutic agent for human lung cancer. In this
test, whether or not the combined use of gefitinib and the antibody-drug conjugate was
effective was evaluated.

Five- to 6-week-old female CAnN.Cg-Foxnl[nu]/CrICrlj  tFoxnlnw/Foxnlnu]  nude
mice (Charles River Laboratories Japan, Inc.) having abody weight of 15 to 20 g after
acclimation were used. The mice were placed in individually ventilated cages (IVC, 4
mice at maximum per cage) which were kept at room temperature and a constant
humidity. After randomization, the body weights of the mice were measured every
other day, and the behaviors of the animals were recorded every day.

37106 cells of ahuman lung cancer cell line PC-9 (RCB0446) from ATCC were
suspended in PBS (PAA #10010-023) and subcutaneously transplanted to the right side
area of the body of each nude mouse using a29 G needle. The body weights were
measured using aweight scale (Mettler Toledo PB602-L).

The major axis and minor axis of the tumor were measured using an electronic digital
caiper (CD-15CX, Mitsutoyo Corp), and the tumor volume (mm3) was calculated. The
calculation was carried out according to the following expression.

Tumor volume (mm3) = 1/2 ' Mgjor axis (mm) ' [Minor axis (mm)]2

At Day 14 when the tumor size reached about 270 mm3, 16 animals were randomly
divided into 4 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (16a), gefitinib, combined use of the conjugate and gefitinib, or PBS
for acontrol group were administered at the following doses.

Administration group: PBS was intravenously injected once aweek at the same dose
asthe antibody-drug conjugate.

Administration group: Gefitinib (AstraZeneca) was orally administered once aday at
6 mg/kg.

Administration group: The antibody-drug conjugate (16a) was intravenously injected
once aweek at 10 mg/kg.

Administration group: 30 minutes after administration (oral administration once a
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day) of gefitinib (AstraZeneca), the antibody-drug conjugate (16a) was intravenously
injected once aweek at 10 mg/kg.

The results are shown in Figure 27. The antitumor effect brought about by combined
use on the human lung cancer line was observed in the administration of gefitinib and
the antibody-drug conjugate compared with the administration of each medicine aone.
These results demonstrated that the pharmaceutical effect of the antibody-drug
conjugate is potentiated by the combined use thereof with gefitinib. No weight loss
was observed in the mice of the treated groups.

Test Example 20 Antibody-drug conjugate (16a) exhibited antitumor effect in
combined use with cetuximab or panitumumab in in vivo antitumor test using human
triple-negative breast cancer line

An anti-EGFR antibody cetuximab or panitumumab is under clinical trial against
human triple-negative breast cancer. In this test, whether or not the combined use of
cetuximab or panitumumab and the antibody-drug conjugate was effective was
evaluated.

Five- to 6-week-old female CAnN.Cg-Foxnl[nu]/CrICrlj  tFoxninu/Foxnlnu]  nude
mice (Charles River Laboratories Japan, Inc.) having abody weight of 15 to 20 g after
acclimation were used. The mice were placed in individually ventilated cages (IVC, 4
mice at maximum per cage) which were kept at room temperature and a constant
humidity. After randomization, the body weights of the mice were measured every
other day, and the behaviors of the animals were recorded every day.

57106 cells of ahuman triple-negative breast cancer cell line MDA-MB-468
(CRL-2322) from ATCC were suspended in a solution prepared from 200 uL of PBS
and Matrigel (PBS: PAA #10010-023, Matrigel: BD #354234) mixed at aratio of 1:1,
and subcutaneously transplanted to the right side area of the body of each nude mouse
using a29 G needle. The body weights were measured using aweight scale (Mettler
Toledo PB602-L).

The major axis and minor axis of the tumor were measured using an electronic digital
caliper (CD-15CX, Mitsutoyo Corp), and the tumor volume (mm?3) was calculated. The
calculation was carried out according to the following expression.

Tumor volume (mm3) = 1/2 ' Major axis (mm) ' [Minor axis (mm)] 2

At Day 21 when the tumor size reached about 160 mm3, 30 animals were randomly
divided into 6 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (164d), cetuximab or panitumumab, combined use of the conjugate and
cetuximab or panitumumab, or PBS for acontrol group were administered at the
following doses.

Administration group: PBS was administered at the same single dose asthe antibody-
drug conjugate.
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Administration group: Cetuximab (Bristol-Myers Squibb Company) was administered
at asingle dose of 10 mg/kg.

Administration group: Panitumumab (Amgen Inc.) was administered at a single dose
of 10 mg/kg.

Administration group: The antibody-drug conjugate (16a) was administered at a single
dose of 10 mg/kg.

Administration group: 30 minutes after administration (administration at a single dose)
of cetuximab (Bristol-Myers Squibb Company), the antibody-drug conjugate (16a) was
administered at a single dose of 10 mg/kg.

Administration group: 30 minutes after administration (administration at a single dose)
of panitumumab (Amgen Inc.), the antibody-drug conjugate (16a) was administered at
asingle dose of 10 mg/kg.

The results are shown in Figure 28. The antitumor effect brought about by combined
use on the human triple-negative breast cancer line was observed in the administration
of cetuximab (Figure 28A) or panitumumab (Figure 28B) and the antibody-drug
conjugate compared with the administration of each medicine alone. These results
demonstrated that the pharmaceutical effect of the antibody-drug conjugate is po-
tentiated by the combined use thereof with cetuximab or panitumumab. No weight loss
was observed in the mice of the treated groups. The antitumor effect brought about by
combined use on the other human triple-negative breast cancer linein MDA-MB-231
was also observed in the administration of cetuximab or panitumumab and the
antibody-drug conjugate (16a) compared with the administration of each medicine
alone.

Test Example 21 Antibody-drug conjugate (16a) exhibited antitumor effect in
combined use with cetuximab or panitumumab in in vivo antitumor test using human
head and neck cancer line

An anti-EGFR antibody cetuximab has been approved against human head and neck
cancer, while panitumumab is under clinical trial against this cancer. In this test,
whether or not the combined use of cetuximab or panitumumab and the antibody-drug
conjugate was effective was evaluated.

Five- to 6-week-old female CAnN.Cg-Foxnl[nu]/CrICrlj  tFoxninu/Foxnlnu]  nude
mice (Charles River Laboratories Japan, Inc.) having abody weight of 15 to 20 g after
acclimation were used. The mice were placed in individually ventilated cages (IVC, 4
mice at maximum per cage) which were kept at room temperature and a constant
humidity. After randomization, the body weights of the mice were measured every
other day, and the behaviors of the animals were recorded every day.

47106 cells of ahuman head and neck cancer cell line Fadu (HTB-43) from ATCC
were suspended in 200 uL of PBS (PAA #10010-023) and subcutaneoudly transplanted
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to the right side area of the body of each nude mouse using a29 G needle. The body
weights were measured using aweight scale (Mettler Toledo PB602-L).

The major axis and minor axis of the tumor were measured using an electronic digital
caiper (CD-15CX, Mitsutoyo Corp), and the tumor volume (mm3) was calculated. The
calculation was carried out according to the following expression.

Tumor volume (mm3) = 1/2 ' Major axis (mm) ' [Minor axis (mm)]2

At Day 6 when the tumor size reached about 330 mms3, 30 animals were randomly
divided into 6 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (16a), cetuximab or panitumumab, combined use of the conjugate and
cetuximab or panitumumab, or PBS for acontrol group were administered at the
following doses.

Administration group: PBS was administered at the same single dose asthe antibody-
drug conjugate.

Administration group: Cetuximab (Bristol-Myers Squibb Company) was ad-
ministered at a single dose of 5 mg/kg.

Administration group: Panitumumab (Amgen Inc.) was administered at a single dose
of 5 mg/kg.

Administration group: The antibody-drug conjugate (16a) was administered at a
single dose of 10 mg/kg.

Administration group: 30 minutes after administration (administration at a single
dose) of cetuximab (Bristol-Myers Squibb Company), the antibody-drug conjugate
(16a) was administered at a single dose of 10 mg/kg.

Administration group: 30 minutes after administration (administration at a single
dose) of panitumumab (Amgen Inc.), the antibody-drug conjugate (16a) was ad-
ministered at a single dose of 10 mg/kg.

The results are shown in Figure 29. The antitumor effect brought about by combined
use on the human head and neck cancer line was observed in the administration of
cetuximab (Figure 29A) or panitumumab (Figure 29B) and the antibody-drug
conjugate compared with the administration of each medicine alone. These results
demonstrated that the pharmaceutical effect of the antibody-drug conjugate is po-
tentiated by the combined use thereof with cetuximab or panitumumab. No weight loss
was observed in the mice of the treated groups.

Test Example 22 Antibody-drug conjugate (16a) exhibited antitumor effect in
combined use with cetuximab or pertuzumab inin vivo antitumor test by trans
plantation of tumor from stomach cancer patient

An anti-EGFR antibody cetuximab and an anti-HER2 antibody pertuzumab are under
clinical trial against human stomach cancer. In this test, whether or not the combined
use of cetuximab or pertuzumab and the antibody-drug conjugate was effective was
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evaluated. The evaluation was carried out by conducting an antitumor test close to
clinical condition involving the stroma of apatient using the patient-derived tumors
transplanted in mice instead of the general evaluation system using ahuman cancer
line.

Five- to 6-week-old female CAnN.Cg-Foxnl[nu]/CrICrlj  tFoxninu/Foxnlnu]  nude
mice (Charles River Laboratories Japan, Inc.) having abody weight of 15 to 20 g after
acclimation were used. The mice were placed in individually ventilated cages (IVC, 4
mice at maximum per cage) which were kept at room temperature and a constant
humidity. After randomization, the body weights of the mice were measured every
other day, and the behaviors of the animals were recorded every day.

A stomach cancer patient-derived tumor NIBIO-G016 from National Institute of
Biomedical Innovation was subcutaneously transplanted to the right side area of the
body of each nude mouse. The body weights were measured using a weight scale
(Mettler Toledo PB602-L).

The major axis and minor axis of the tumor were measured using an electronic digital
caliper (CD-15CX, Mitsutoyo Corp), and the tumor volume (mm3) was calculated. The
calculation was carried out according to the following expression.

Tumor volume (mm3) = 1/2 ' Major axis (mm) ' [Minor axis (mm)] 2

At Day 56 when the tumor size reached about 220 mm3, 30 animals were randomly
divided into 6 groups on the basis of their tumor sizes. At the same day, the antibody-
drug conjugate (164d), cetuximab or pertuzumab, combined use of the conjugate and
cetuximab or pertuzumab, or PBS for a control group were administered at the
following doses.

Administration group: PBS was administered at the same single dose as the antibody-
drug conjugate.

Administration group: Cetuximab (Bristol-Myers Squibb Company) was ad-
ministered at a single dose of 10 mg/kg.

Administration group: Pertuzumab (Roche Diagnostics, Inc.) was administered at a
single dose of 10 mg/kg.

Administration group: The antibody-drug conjugate (16a) was administered at a
single dose of 10 mg/kg.

Administration group: 30 minutes after administration (administration at a single
dose) of cetuximab (Bristol-Myers Squibb Company), the antibody-drug conjugate
(16a) was administered at a single dose of 10 mg/kg.

Administration group: 30 minutes after administration (administration at a single
dose) of pertuzumab (Roche Diagnostics, Inc.), the antibody-drug conjugate (16a) was
administered at a single dose of 10 mg/kg.

The results are shown in Figure 30. The antitumor effect brought about by combined
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use on the stomach cancer patient-derived tumor model was observed in the admin-
istration of cetuximab (Figure 30A) or pertuzumab (Figure 30B) and the antibody-drug
conjugate compared with the administration of each medicine alone. These results
demonstrated that the pharmaceutical effect of the antibody-drug conjugate is po-
tentiated by the combined use thereof with cetuximab or panitumumab in the cancer
patient-derived tumor model. No weight loss was observed in the mice of the treated
groups. Further, in an antitumor test using a human pancreatic cancer cell line BXxPC3,
the antibody-drug conjugate (13) exhibited a stronger antitumor effect as compared
with the PBS administration group or the UI-59 administration group. The antibody-
drug conjugate also exhibited a strong antitumor effect on in vivo antitumor model
using a HER2-positive breast cancer cell line IMT1 which had acquired resistance to
combined use of trastuzumab and pertuzumab or to trastuzumab emtansine.

Test Example 23 Safety of antibody-drug conjugate for non-human animal

The anti-HER3 antibody-drug conjugate of the present invention and the phama
ceutical composition containing this anti-HER3 antibody-drug conjugate have
excellent safety as atherapeutic or prophylactic agent for a disease. For example, when
the antibody-drug conjugate (5), (10), or (13) was administered up to 30 mg/kg to a
cross-breed rat, two times in total with an interval of once per week, no serious toxicity
findings were observed from any of the antibody-drug conjugates as aresult of ob-
servation until Day 7 after the final administration. Further, when the antibody-drug
conjugate (5), (10), or (13) was administered up to 30 mg/kg to across-breed monkey,
no remarkable toxicity findings were observed from any of the antibody-drug
conjugates as aresult of observation for 7 days.

Further, when antibody-drug conjugate (5), (10), or (13) was administered at a
plurality of doses to amonkey (3-week intervals), no remarkable toxicity findings were
observed from any of the antibody-drug conjugates as aresult of observation. Ac-
cordingly, the antibody-drug conjugate of the present invention has excellent safety as
apharmaceutical composition for treatment or prevention of adisease.

Sequence Listing Free Text

SEQ ID NO: 1- Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody UI-39

SEQ ID NO: 2 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-39

SEQ ID NO: 3 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody UI-39

SEQ ID NO: 4 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-39
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SEQ ID NO: 5 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-40

SEQ ID NO: 6 - Heavy chain variable region amino acid sequence of the anti-HERS3
human antibody UI-40

SEQ ID NO: 7 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-40

SEQ ID NO: 8- Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-40

SEQ ID NO: 9 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-38

SEQ ID NO: 10 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-38

SEQ ID NO: 11- Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-38

SEQ ID NO: 12 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-38

SEQ ID NO: 13 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-41

SEQ ID NO: 14 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-41

SEQ ID NO: 15 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-41

SEQ ID NO: 16 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-41

SEQ ID NO: 17 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-42

SEQ ID NO: 18 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-42

SEQ ID NO: 19 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-42

SEQ ID NO: 20 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-42

SEQ ID NO: 21 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-43

SEQ ID NO: 22 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-43

SEQ ID NO: 23 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-43
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SEQ ID NO: 24 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-43

SEQ ID NO: 25 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-44

SEQ ID NO: 26 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-44

SEQ ID NO: 27 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-44

SEQ ID NO: 28 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-44

SEQ ID NO: 29 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-45

SEQ ID NO: 30 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-45

SEQ ID NO: 31 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-45

SEQ ID NO: 32 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-45

SEQ ID NO: 33 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-46

SEQ ID NO: 34 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-46

SEQ ID NO: 35 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-47

SEQ ID NO: 36 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-47

SEQ ID NO: 37 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-47

SEQ ID NO: 38 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-47

SEQ ID NO: 39 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-48

SEQ ID NO: 40 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-48

SEQ ID NO: 41 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-49

SEQ ID NO: 42 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-49
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SEQ ID NO: 43 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-49

SEQ ID NO: 44 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-49

SEQ ID NO: 45 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody UI-50

SEQ ID NO: 46 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-50

SEQ ID NO: 47 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody UI-50

SEQ ID NO: 48 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-50

SEQ ID NO: 49 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-51

SEQ ID NO: 50 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-51

SEQ ID NO: 51 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-51

SEQ ID NO: 52 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-51

SEQ ID NO: 53 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-53

SEQ ID NO: 54 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-53

SEQ ID NO: 55 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-53

SEQ ID NO: 56 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-53

SEQ ID NO: 57 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-55

SEQ ID NO: 58 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-55

SEQ ID NO: 59 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody UI-55. 1

SEQ ID NO: 60 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-55. 1

SEQ ID NO: 61 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-57
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SEQ ID NO: 62 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-57

SEQ ID NO: 63 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody UI-57. 1

SEQ ID NO: 64 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-57. 1

SEQ ID NO: 65 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-58

SEQ ID NO: 66 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-58

SEQ ID NO: 67 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-58

SEQ ID NO: 68 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-58

SEQ ID NO: 69 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-59

SEQ ID NO: 70 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-59

SEQ ID NO: 71 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-59

SEQ ID NO: 72 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-59

SEQ ID NO: 73 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-52

SEQ ID NO: 74 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-52

SEQ ID NO: 75 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-52

SEQ ID NO: 76 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-52

SEQ ID NO: 77 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-61

SEQ ID NO: 78 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-61

SEQ ID NO: 79 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-61. 1

SEQ ID NO: 80 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody U1-61.1
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SEQ ID NO: 81 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody U1-61.1

SEQ ID NO: 82 - Light chain variable region amino acid sequence of the anti-HER3
human antibody U1-61.1

SEQ ID NO: 83 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-62

SEQ ID NO: 84 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-62

SEQ ID NO: 85 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-62

SEQ ID NO: 86 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-62

SEQ ID NO: 87 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-2

SEQ ID NO: 88 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-2

SEQ ID NO: 89 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-2

SEQ ID NO: 90 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-2

SEQ ID NO: 91 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-7

SEQ ID NO: 92 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-7

SEQ ID NO: 93 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-7

SEQ ID NO: 94 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-7

SEQ ID NO: 95 - Nucleotide sequence encoding a heavy chain variableregion amino
acid sequence of the anti-HER3 human antibody Ul-9

SEQ ID NO: 96 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-9

SEQ ID NO: 97 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-9

SEQ ID NO: 98 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-9

SEQ ID NO: 99 - Nucleotide sequence encoding a heavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-10
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SEQ ID NO: 100 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-10

SEQ ID NO: 101 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-10

SEQ ID NO: 102 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody UI-10

SEQ ID NO: 103 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-12

SEQ ID NO: 104 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-12

SEQ ID NO: 105 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-12

SEQ ID NO: 106 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-12

SEQ ID NO: 107 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-13

SEQ ID NO: 108 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-13

SEQ ID NO: 109 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-13

SEQ ID NO: 110 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-13

SEQ ID NO: 111 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-14

SEQ ID NO: 112 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-14

SEQ ID NO: 113 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-14

SEQ ID NO: 114 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-14

SEQ ID NO: 115 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-15

SEQ ID NO: 116 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-15

SEQ ID NO: 117 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-15

SEQ ID NO: 118 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-15
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SEQ ID NO: 119 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-19

SEQ ID NO: 120 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-19

SEQ ID NO: 121 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-20

SEQ ID NO: 122 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-20

SEQ ID NO: 123 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-20

SEQ ID NO: 124 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody UI-20

SEQ ID NO: 125 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-21

SEQ ID NO: 126 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-21

SEQ ID NO: 127 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-21

SEQ ID NO: 128 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-21

SEQ ID NO: 129 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-22

SEQ ID NO: 130 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-22

SEQ ID NO: 131 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-22

SEQ ID NO: 132 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody Ul-22

SEQ ID NO: 133 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-23

SEQ ID NO: 134 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-23

SEQ ID NO: 135 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-23

SEQ ID NO: 136 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody Ul-23

SEQ ID NO: 137 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-24



203
WO 2015/155998 PCT/JP2015/002020

SEQ ID NO: 138 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-24

SEQ ID NO: 139 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-24

SEQ ID NO: 140 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody Ul-24

SEQ ID NO: 141 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-25

SEQ ID NO: 142 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-25

SEQ ID NO: 143 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-25

SEQ ID NO: 144 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody Ul-25

SEQ ID NO: 145 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-26

SEQ ID NO: 146 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-26

SEQ ID NO: 147 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-26

SEQ ID NO: 148 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-26

SEQ ID NO: 149 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-27

SEQ ID NO: 150 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-27

SEQ ID NO: 151 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-27

SEQ ID NO: 152 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody Ul-27

SEQ ID NO: 153 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-28

SEQ ID NO: 154 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-28

SEQ ID NO: 155 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-28

SEQ ID NO: 156 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody UI-28



204
WO 2015/155998 PCT/JP2015/002020

SEQ ID NO: 157 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-31

SEQ ID NO: 158 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-31

SEQ ID NO: 159 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-31

SEQ ID NO: 160 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-31

SEQ ID NO: 161 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-32

SEQ ID NO: 162 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-32

SEQ ID NO: 163 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-32

SEQ ID NO: 164 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-32

SEQ ID NO: 165 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody UI-35

SEQ ID NO: 166 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-35

SEQ ID NO: 167 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-35

SEQ ID NO: 168 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-35

SEQ ID NO: 169 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-36

SEQ ID NO: 170 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-36

SEQ ID NO: 171 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-36

SEQ ID NO: 172 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody UI-36

SEQ ID NO: 173 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody UI-37

SEQ ID NO: 174 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-37

SEQ ID NO: 175 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody UI-37
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SEQ ID NO: 176 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody UI-37

SEQ ID NO: 177 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-34

SEQ ID NO: 178 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-34

SEQ ID NO: 179 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-34

SEQ ID NO: 180 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-34

SEQ ID NO: 181 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-1

SEQ ID NO: 182 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-1

SEQ ID NO: 183 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-1

SEQ ID NO: 184 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-1

SEQ ID NO: 185 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-3

SEQ ID NO: 186 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-3

SEQ ID NO: 187 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-3

SEQ ID NO: 188 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-3

SEQ ID NO: 189 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-4

SEQ ID NO: 190 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-4

SEQ ID NO: 191 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-4

SEQ ID NO: 192 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody Ul-4

SEQ ID NO: 193 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-5

SEQ ID NO: 194 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-5
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SEQ ID NO: 195 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-5

SEQ ID NO: 196 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-5

SEQ ID NO: 197 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-6

SEQ ID NO: 198 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-6

SEQ ID NO: 199 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-6

SEQ ID NO: 200 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody Ul-6

SEQ ID NO: 201 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-8

SEQ ID NO: 202 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-8

SEQ ID NO: 203 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-8

SEQ ID NO: 204 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-8

SEQ ID NO: 205 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-1 1

SEQ ID NO: 206 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-11

SEQ ID NO: 207 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-11

SEQ ID NO: 208 - Light chain variable region amino acid sequence of the anti-HER3
human antibody Ul-11

SEQ ID NO: 209 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-16

SEQ ID NO: 210 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-16

SEQ ID NO: 211 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-16

SEQ ID NO: 212 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody Ul-16

SEQ ID NO: 213 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-17
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SEQ ID NO: 214 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-17

SEQ ID NO: 215 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-17

SEQ ID NO: 216 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody UI-17

SEQ ID NO: 217 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-18

SEQ ID NO: 218 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody Ul-18

SEQ ID NO: 219 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-18

SEQ ID NO: 220 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody Ul-18

SEQ ID NO: 221 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-33

SEQ ID NO: 222 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-33

SEQ ID NO: 223 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-33

SEQ ID NO: 224 - Light chain variable region amino acid sequence of the anti-HER3
human antibody UI-33

SEQ ID NO: 225 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-29

SEQ ID NO: 226 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-29

SEQ ID NO: 227 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody Ul-29

SEQ ID NO: 228 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody UI-29

SEQ ID NO: 229 - Nucleotide sequence encoding aheavy chain variable region amino
acid sequence of the anti-HER3 human antibody UI-30

SEQ ID NO: 230 - Heavy chain variable region amino acid sequence of the anti-HER3
human antibody UI-30

SEQ ID NO: 231 - Nucleotide sequence encoding alight chain variable region amino
acid sequence of the anti-HER3 human antibody UI-30

SEQ ID NO: 232 - Light chain variable region amino acid sequence of the anti-HERS3
human antibody UI-30
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SEQ ID NO: 233 - Primer
SEQ ID NO: 234 - Primer
SEQ ID NO: 235 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human

antibody Ul-1

SEQ ID NO: 236 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-1

SEQ ID NO: 237 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-1

SEQ ID NO: 238 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-1

SEQ ID NO: 239 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-1

SEQ ID NO: 240 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-1

SEQ ID NO: 241 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-2

SEQ ID NO: 242 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-2

SEQ ID NO: 243 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-2

SEQ ID NO: 244 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-2

SEQ ID NO: 245 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-2

SEQ ID NO: 246 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-2

SEQ ID NO: 247 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-3

SEQ ID NO: 248 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-3

SEQ ID NO: 249 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-3

SEQ ID NO: 250 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-3

SEQ ID NO: 251 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-3

SEQ ID NO: 252 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-3
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SEQ ID NO: 253 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human

antibody Ul-4

SEQ ID NO: 254 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-4

SEQ ID NO: 255 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-4

SEQ ID NO: 256 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-4

SEQ ID NO: 257 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-4

SEQ ID NO: 258 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-4

SEQ ID NO: 259 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-5

SEQ ID NO: 260 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody UI-5

SEQ ID NO: 261 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-5

SEQ ID NO: 262 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-5

SEQ ID NO: 263 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-5

SEQ ID NO: 264 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-5

SEQ ID NO: 265 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-6

SEQ ID NO: 266 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-6

SEQ ID NO: 267 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-6

SEQ ID NO: 268 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-6

SEQ ID NO: 269 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-6

SEQ ID NO: 270 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-6

SEQ ID NO: 271 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-7
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SEQ ID NO: 272 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human

antibody Ul-7

SEQ ID NO: 273 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-7

SEQ ID NO: 274 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-7

SEQ ID NO: 275 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-7

SEQ ID NO: 276 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-7

SEQ ID NO: 277 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-8

SEQ ID NO: 278 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-8

SEQ ID NO: 279 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UlI-8

SEQ ID NO: 280 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UlI-8

SEQ ID NO: 281 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-8

SEQ ID NO: 282 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-8

SEQ ID NO: 283 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody UI-9

SEQ ID NO: 284 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody UI-9

SEQ ID NO: 285 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-9

SEQ ID NO: 286 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UI-9

SEQ ID NO: 287 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody UI-9

SEQ ID NO: 288 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-9

SEQ ID NO: 289 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-10

SEQ ID NO: 290 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody UI-10
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SEQ ID NO: 291 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human

antibody Ul-10

SEQ ID NO: 292 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-10

SEQ ID NO: 293 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-10

SEQ ID NO: 294 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-10

SEQ ID NO: 295 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-11

SEQ ID NO: 296 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-11

SEQ ID NO: 297 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-11

SEQ ID NO: 298 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-1 1

SEQ ID NO: 299 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-11

SEQ ID NO: 300 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-11

SEQ ID NO: 301 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-12

SEQ ID NO: 302 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-12

SEQ ID NO: 303 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-12

SEQ ID NO: 304 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-12

SEQ ID NO: 305 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-12

SEQ ID NO: 306 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-12

SEQ ID NO: 307 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-13

SEQ ID NO: 308 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-13

SEQ ID NO: 309 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-13
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SEQ ID NO: 310 - Light chain CDRL1 amino acid sequence of the anti-HER3 human

antibody Ul-13

SEQ ID NO: 311- Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-13

SEQ ID NO: 312 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-13

SEQ ID NO: 313 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-14

SEQ ID NO: 314 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-14

SEQ ID NO: 315 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-14

SEQ ID NO: 316 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-14

SEQ ID NO: 317 - Light chain CDRL 2 amino acid sequence of the anti-HER3 human
antibody Ul-14

SEQ ID NO: 318 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-14

SEQ ID NO: 319 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-15

SEQ ID NO: 320 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-15

SEQ ID NO: 321 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-15

SEQ ID NO: 322 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-15

SEQ ID NO: 323 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-15

SEQ ID NO: 324 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-15

SEQ ID NO: 325 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-16

SEQ ID NO: 326 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-16

SEQ ID NO: 327 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-16

SEQ ID NO: 328 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-16
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SEQ ID NO: 329 - Light chain CDRL2 amino acid sequence of the anti-HER3 human

antibody Ul-16

SEQ ID NO: 330 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-16

SEQ ID NO: 331 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-17

SEQ ID NO: 332 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-17

SEQ ID NO: 333 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-17

SEQ ID NO: 334 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-17

SEQ ID NO: 335 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-17

SEQ ID NO: 336 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-17

SEQ ID NO: 337 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-18

SEQ ID NO: 338 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-18

SEQ ID NO: 339 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-18

SEQ ID NO: 340 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-18

SEQ ID NO: 341 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-18

SEQ ID NO: 342 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-18

SEQ ID NO: 343 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-19

SEQ ID NO: 344 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-19

SEQ ID NO: 345 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-19

SEQ ID NO: 346 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-20

SEQ ID NO: 347 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody UI-20



214

WO 2015/155998 PCT/JP2015/002020

SEQ ID NO: 348 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human

antibody Ul-20

SEQ ID NO: 349 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-20

SEQ ID NO: 350 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-20

SEQ ID NO: 351 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-20

SEQ ID NO: 352 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-21

SEQ ID NO: 353 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-21

SEQ ID NO: 354 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-21

SEQ ID NO: 355 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-21

SEQ ID NO: 356 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-21

SEQ ID NO: 357 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-21

SEQ ID NO: 358 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-22

SEQ ID NO: 359 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody UI-22

SEQ ID NO: 360 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-22

SEQ ID NO: 361-ight chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-22

SEQ ID NO: 362 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-22

SEQ ID NO: 363 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-22

SEQ ID NO: 364 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-23

SEQ ID NO: 365 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-23

SEQ ID NO: 366 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-23
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SEQ ID NO: 367 - Light chain CDRL1 amino acid sequence of the anti-HER3 human

antibody UI-23

SEQ ID NO: 368 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody UI-23

SEQ ID NO: 369 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-23

SEQ ID NO: 370 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-24

SEQ ID NO: 371 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-24

SEQ ID NO: 372 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-24

SEQ ID NO: 373 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-24

SEQ ID NO: 374 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-24

SEQ ID NO: 375 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-24

SEQ ID NO: 376 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-25

SEQ ID NO: 377 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-25

SEQ ID NO: 378 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-25

SEQ ID NO: 379 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UI-25

SEQ ID NO: 380 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-25

SEQ ID NO: 381 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-25

SEQ ID NO: 382 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody UI-26

SEQ ID NO: 383 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-26

SEQ ID NO: 384 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-26

SEQ ID NO: 385 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UI-26
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SEQ ID NO: 386 - Light chain CDRL2 amino acid sequence of the anti-HER3 human

antibody Ul-26

SEQ ID NO: 387 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-26

SEQ ID NO: 388 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody UI-27

SEQ ID NO: 389 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody UI-27

SEQ ID NO: 390 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-27

SEQ ID NO: 391 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-27

SEQ ID NO: 392 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody UI-27

SEQ ID NO: 393 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-27

SEQ ID NO: 394 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-28

SEQ ID NO: 395 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody UI-28

SEQ ID NO: 396 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-28

SEQ ID NO: 397 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-28

SEQ ID NO: 398 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-28

SEQ ID NO: 399 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-28

SEQ ID NO: 400 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-29

SEQ ID NO: 401 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-29

SEQ ID NO: 402 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-29

SEQ ID NO: 403 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UI-29

SEQ ID NO: 404 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-29
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SEQ ID NO: 405 - Light chain CDRL3 amino acid sequence of the anti-HER3 human

antibody Ul-29

SEQ ID NO: 406 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-30

SEQ ID NO: 407 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-30

SEQ ID NO: 408 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-30

SEQ ID NO: 409 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-30

SEQ ID NO: 410 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-30

SEQ ID NO: 411 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-30

SEQ ID NO: 412 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody UI-31

SEQ ID NO: 413 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-31

SEQ ID NO: 414 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-31

SEQ ID NO: 415 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-31

SEQ ID NO: 416 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-31

SEQ ID NO: 417 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-31

SEQ ID NO: 418 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-32

SEQ ID NO: 419 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-32

SEQ ID NO: 420 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-32

SEQ ID NO: 421 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-32

SEQ ID NO: 422 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-32

SEQ ID NO: 423 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-32
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SEQ ID NO: 424 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human

antibody UI-33

SEQ ID NO: 425 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody UI-33

SEQ ID NO: 426 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-33

SEQ ID NO: 427 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-33

SEQ ID NO: 428 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody UI-33

SEQ ID NO: 429 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-33

SEQ ID NO: 430 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-34

SEQ ID NO: 431 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-34

SEQ ID NO: 432 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-34

SEQ ID NO: 433 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-34

SEQ ID NO: 434 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-34

SEQ ID NO: 435 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-34

SEQ ID NO: 436 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody UI-35

SEQ ID NO: 437 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-35

SEQ ID NO: 438 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-35

SEQ ID NO: 439 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UI-35

SEQ ID NO: 440 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-35

SEQ ID NO: 441 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-35

SEQ ID NO: 442 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody UI-36
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SEQ ID NO: 443 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human

antibody Ul-36

SEQ ID NO: 444 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-36

SEQ ID NO: 445 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UI-36

SEQ ID NO: 446 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody UI-36

SEQ ID NO: 447 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-36

SEQ ID NO: 448 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-37

SEQ ID NO: 449 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody UI-37

SEQ ID NO: 450 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-37

SEQ ID NO: 451 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-37

SEQ ID NO: 452 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody UI-37

SEQ ID NO: 453 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-37

SEQ ID NO: 454 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-38

SEQ ID NO: 455 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-38

SEQ ID NO: 456 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-38

SEQ ID NO: 457 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-38

SEQ ID NO: 458 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-38

SEQ ID NO: 459 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-38

SEQ ID NO: 460 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-39

SEQ ID NO: 461 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-39
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SEQ ID NO: 462 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human

antibody Ul-39

SEQ ID NO: 463 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-39

SEQ ID NO: 464 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody UI-39

SEQ ID NO: 465 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-39

SEQ ID NO: 466 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-40

SEQ ID NO: 467 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-40

SEQ ID NO: 468 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-40

SEQ ID NO: 469 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-40

SEQ ID NO: 470 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-40

SEQ ID NO: 471 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-40

SEQ ID NO: 472 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-41

SEQ ID NO: 473 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-41

SEQ ID NO: 474 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-41

SEQ ID NO: 475 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-41

SEQ ID NO: 476 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-41

SEQ ID NO: 477 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-41

SEQ ID NO: 478 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-42

SEQ ID NO: 479 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-42

SEQ ID NO: 480 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-42
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SEQ ID NO: 481 - Light chain CDRL1 amino acid sequence of the anti-HER3 human

antibody Ul-42

SEQ ID NO: 482 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-42

SEQ ID NO: 483 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-42

SEQ ID NO: 484 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody UI-43

SEQ ID NO: 485 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-43

SEQ ID NO: 486 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-43

SEQ ID NO: 487 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UI-43

SEQ ID NO: 488 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-43

SEQ ID NO: 489 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-43

SEQ ID NO: 490 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-44

SEQ ID NO: 491 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-44

SEQ ID NO: 492 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-44

SEQ ID NO: 493 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-44

SEQ ID NO: 494 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-44

SEQ ID NO: 495 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-44

SEQ ID NO: 496 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-45

SEQ ID NO: 497 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-45

SEQ ID NO: 498 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-45

SEQ ID NO: 499 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-45
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SEQ ID NO: 500 - Light chain CDRL2 amino acid sequence of the anti-HER3 human

antibody Ul-45

SEQ ID NO: 501 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-45

SEQ ID NO: 502 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-46

SEQ ID NO: 503 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-46

SEQ ID NO: 504 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-46

SEQ ID NO: 505 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-47

SEQ ID NO: 506 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody UI-47

SEQ ID NO: 507 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-47

SEQ ID NO: 508 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-47

SEQ ID NO: 509 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-47

SEQ ID NO: 510 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-47

SEQ ID NO: 511 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-48

SEQ ID NO: 512 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-48

SEQ ID NO: 513 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-48

SEQ ID NO: 514 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-49

SEQ ID NO: 515 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-49

SEQ ID NO: 516 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-49

SEQ ID NO: 517 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UI-49

SEQ ID NO: 518 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-49
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SEQ ID NO: 519 - Light chain CDRL 3 amino acid sequence of the anti-HER3 human

antibody Ul-49

SEQ ID NO: 520 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody UI-50

SEQ ID NO: 521 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody UI-50

SEQ ID NO: 522 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-50

SEQ ID NO: 523 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UI-50

SEQ ID NO: 524 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody UI-50

SEQ ID NO: 525 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-50

SEQ ID NO: 526 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody UI-51

SEQ ID NO: 527 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-51

SEQ ID NO: 528 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-51

SEQ ID NO: 529 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-51

SEQ ID NO: 530 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-51

SEQ ID NO: 531 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-51

SEQ ID NO: 532 - Heavy chain CDRH1 amino acid sequence of the anti-HER3 human
antibody Ul-52

SEQ ID NO: 533 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-52

SEQ ID NO: 534 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-52

SEQ ID NO: 535 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-52

SEQ ID NO: 536 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-52

SEQ ID NO: 537 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-52
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SEQ ID NO: 538 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human

antibody UI-53

SEQ ID NO: 539 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody UI-53

SEQ ID NO: 540 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-53

SEQ ID NO: 541 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UI-53

SEQ ID NO: 542 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody UI-53

SEQ ID NO: 543 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-53

SEQ ID NO: 544 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody U 1-55.1

SEQ ID NO: 545 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody UI-55.1

SEQ ID NO: 546 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-55.1

SEQ ID NO: 547 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UI-55

SEQ ID NO: 548 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody UI-55

SEQ ID NO: 549 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-55

SEQ ID NO: 550 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody U 1-57.1

SEQ ID NO: 551 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody U 1-57.1

SEQ ID NO: 552 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody U 1-57.1

SEQ ID NO: 553 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-57

SEQ ID NO: 554 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody UI-57

SEQ ID NO: 555 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-57

SEQ ID NO: 556 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody UI-58
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SEQ ID NO: 557 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human

antibody UI-58

SEQ ID NO: 558 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-58

SEQ ID NO: 559 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-58

SEQ ID NO: 560 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-58

SEQ ID NO: 561 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody UI-58

SEQ ID NO: 562 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-59

SEQ ID NO: 563 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-59

SEQ ID NO: 564 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody UI-59

SEQ ID NO: 565 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody UI-59

SEQ ID NO: 566 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-59

SEQ ID NO: 567 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-59

SEQ ID NO: 568 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody U1-61.1

SEQ ID NO: 569 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody U1-61.1

SEQ ID NO: 570 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody U1-61.1

SEQ ID NO: 571 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody U1-61.1

SEQ ID NO: 572 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody U1-61.1

SEQ ID NO: 573 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody U1-61.1

SEQ ID NO: 574 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-61

SEQ ID NO: 575 - Heavy chain CDRH2 amino acid sequence of the anti-HER3 human
antibody Ul-61
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SEQ ID NO: 576 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human

antibody Ul-61

SEQ ID NO: 577 - Heavy chain CDRHI amino acid sequence of the anti-HER3 human
antibody Ul-62

SEQ ID NO: 578 - Heavy chain CDRHZ2 amino acid sequence of the anti-HER3 human
antibody Ul-62

SEQ ID NO: 579 - Heavy chain CDRH3 amino acid sequence of the anti-HER3 human
antibody Ul-62

SEQ ID NO: 580 - Light chain CDRL1 amino acid sequence of the anti-HER3 human
antibody Ul-62

SEQ ID NO: 581 - Light chain CDRL2 amino acid sequence of the anti-HER3 human
antibody Ul-62

SEQ ID NO: 582 - Light chain CDRL3 amino acid sequence of the anti-HER3 human
antibody Ul-62

SEQ ID NO: 583 - Full-length amino acid sequence of aheavy chain of anti-HER3
human antibody Ul-59

SEQ ID NO: 584 - Full-length amino acid sequence of alight chain of anti-HERS3
human antibody UI-59
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Claims

[Claim 1] An antibody-drug conjugate wherein an antitumor compound rep-
resented by the following formula
[Chem.I]

Me

isconjugated to an anti-HER3 antibody by athioether bond which is
formed at adisulfide bond moiety present in ahinge part of the anti-
HER3 antibody via alinker having a structure represented by the
following formula:

-L LLZLP-NH-(CH )n*-L*-(CH )n*-C(=0)- or -L-1ALE-

wherein, the anti-HER3 antibody is connected to the terminal of L1,
the antitumor compound is connected to the carbonyl group of -(CH ,)n?
-C(=0)- moiety or the C terminal of LP, with the nitrogen atom of the
amino group at position 1as aconnecting position,

wherein, nlrepresents an integer of 0 to 6,

n2represents an integer of 0 to 5,

L Lrepresents -(Succinimid-3-yl-N)-(CH ,)n*-C(=0)-,

wherein n3represents an integer of 2 to 8,

L2represents -NH-(CH ,CH,-0)n 4-CH_CH-C(=0)- or asingle bond,
wherein n4represents an integer of 1to 6,

L* represents apeptide residue consisting of 2 to 7 amino acids,

L« represents -O- or a single bond,

-(Succinimid-3-yl-N)- has a structure represented by the following
formula
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which is connected to the anti-HER3 antibody at position 3 thereof and
is connected to amethylene group in the linker structure containing this
structure on the nitrogen atom at position 1.

The antibody-drug conjugate according to claim 1, wherein the peptide
residue of L? is apeptide residue comprising an amino acid selected
from phenylalanine, glycine, valine, lysine, citrulline, serine, glutamic
acid, and aspartic acid.

The antibody-drug conjugate according to clam 1or 2, wherein L? isa
peptide residue selected from the following group:

-GGF-,

-DGGF-,

-(D-)D-GGF-,

-EGGF-,

-GGFG-,

-SGGF-,

-KGGF-,

-DGGFG-,

-GGFGG-,

-DDGGFG-,

-KDGGFG-,

-GGFGGGF-;

wherein, "(D-)D" represents D-aspartic acid.

The antibody-drug conjugate according to clam 1or 2, wherein L? isa
peptide residue comprising 4 or 5 amino acids.

The antibody-drug conjugate according to any one of claims 1to 4,
wherein L? is-GGFG- or -DGGFG-.

The antibody-drug conjugate according to any one of claims 1to 4,
wherein L? is-GGFG-.

The antibody-drug conjugate according to any one of claims 1to 6,
wherein ndisaninteger of 2to 5 and L2is a single bond.
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The antibody-drug conjugate according to any one of claims 1to 7,
wherein the linker is -L!-L2-LP-NH-(CH,)n!-La-(CH,)n*-C(=0)-.

The antibody-drug conjugate according to claim 8, wherein n3is an
integer of 2to 5, L2is-NH-(CH,CH,-0)n4-CHCH-C(=0)-, and n*is2
or 4.

The antibody-drug conjugate according to clam 8 or 9, wherein -
NH-(CH,)n-L»-(CH_)n>C(=0)- isapartial structure having achain
length of 4 to 7 atoms.

The antibody-drug conjugate according to clam 8 or 9, wherein -
NH-(CH,)n-L»-(CH_)n>C(=0)- isapartial structure having achain
length of 5 or 6 atoms.

The antibody-drug conjugate according to claim 10 or 11, wherein -
NH-(CH,)n!-Ls-(CH,)r-C(=0)- isany one of the followings:
-NH-CHCH.-C(=0)-,

-NH-CHCH,CH-C(=0)-,

-NH-CH,CH,CH.CH.-C(=0)-,

-NH-CHCH,CH.CH.,CH-C(=0)-,

-NH-CH,-0-CH -C(=0)-,

-NH-CH,CH,-0-CH ,-C(=0)-.

The antibody-drug conjugate according to claim 12, wherein -NH-(CH,,
)nLLe-(CH,)n>-C(=0)- is any one of the followings:
-NH-CHCH,CH-C(=0)-,

-NH-CH,-0-CH -C(=0)-,

-NH-CH,CH,-0-CH ,-C(=0)-.

The antibody-drug conjugate according to claim 1, wherein the drug-
linker structure moiety in which adrug is connected to -L'-L %LP -
NH-(CH,)n!-L»-(CH)n*-C(=0)- or -L!-L>-U- is one drug-linker
structure selected from the following group:

-(Succinimid-3-yl-N)-CH ,CH-C(=0)-GGFG-NH-CH ,CH,-C(=0)-(NH
-DX),

-(Succinimid-3-yl-N)-CH,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-
(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH,CH,CH.CH,-C(=0)-GGFG-NH-CH ,CH,
-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH,CH,CH.CH,-C(=0)-GGFG-NH-CH ,CH,
CH,-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH,CH,CH.CH,-C(=0)-GGFG-NH-CH ,CH,
CH_CH.CH,-C(=0)-(NH-DX),
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-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-DGGFG-NH-CH .C
H.-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-DGGFG-NH-CH .C
H.CH.-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C(=0)-DGGFG-NH-CH .C
H.CH.CHCH_.-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH,CHCH,CH.CH,-C(=0)-GGFG-NH-CH ,-0-
CH,-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH,CH . CH,CH.CH,-C(=0)-GGFG-NH-CH ,.CH,
-0-CH ,-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH.CH.-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,,
CH,-C(=0)-GGFG-NH-CH ,CH,-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH.CH.-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,,
CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH.CH.-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,,
CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-GGFG-NH-CH,CH,-C(=0)-(NH-D
X),

-(Succinimid-3-yl-N)-CH.CH.-C(=0)-NH-CH ,CH,-0-CH ,CH,-0-CH ,,
CH,-0-CH ,CH,-0-CH ,CH,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(N
H-DX),

-(Succinimid-3-yl-N)-CH,CH.-C(=0)-GGFG-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH.-C(=0)-DGGFG-(NH-DX),
-(Succinimid-3-yl-N)-CH,CHCH,CH.CH,-C(=0)-GGFG-(NH-DX),
-(Succinimid-3-yl-N)-CH,CH . CH,CH.CH.-C(=0)-DGGFG-(NH-DX);
wherein, -(Succinimid-3-yl-N)- has a structure represented by the
following formula:

[Chem.3]

O

N J—
/
\
0
which is connected to the anti-HERS antibody at position 3 thereof and
is connected to amethylene group in the linker structure containing this

structure on the nitrogen atom at position 1,
-(NH-DX) represents a group represented by the following formula,
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with the nitrogen atom of the amino group at position 1being a
connecting position,
[Chem.4]

-GGFG- represents atetrapeptide residue of -Gly-Gly-Phe-Gly- and -
DGGFG- represents a pentapeptide residue of -Asp-Gly-Gly-Phe-Gly-.
The antibody-drug conjugate according to claim 14, wherein a drug-
linker structure moiety isone drug-linker structure selected from the
following group:

-(Succinimid-3-yl-N)-CH ,CH,CH,CH,CH,-C(=0)-GGFG-NH-CH CH,
CH,-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH,CH,CH,CH,-C(=0)-DGGFG-NH-CH .C
H,CH-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH,CH,CH.CH,-C(=0)-GGFG-NH-CH ,-0-
CH,-C(=0)-(NH-DX),

-(Succinimid-3-yl-N)-CH ,CH,-C(=0)-NH-CH ,CH,0-CH ,CH,0-CH .C
H,-C(=0)-GGFG-NH-CH ,CH,CH,-C(=0)-(NH-DX),
-(Succinimid-3-yl-N)-CH ,CH,CH,CH,CH,-C(=0)-DGGFG-(NH-DX).
An antibody-drug conjugate wherein an antitumor compound rep-
resented by the following formula
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Me

is conjugated to an anti-HER3 antibody by athioether bond whichiis
formed at adisulfide bond moiety present in ahinge part of the anti-
HER3 antibody via alinker having a structure represented by the
following formula:

-L!-L2-LP-NH-(CH,)n!-L2-(CH,)n?-C(=0)-

wherein, the anti-HER3 antibody is connected to the terminal of L1,
the antitumor compound is connected to the carbonyl group of -(CH,)n?
-C(=0)- moiety,

wherein, nlrepresents an integer of 0 to 6,

n2represents an integer of 0 to 5,

L Lrepresents -(Succinimid-3-yl-N)-(CH ,)n*-C(=0)-,

wherein n3represents an integer of 2 to 8,

L2 represents -NH-(CH,CH,-0)n 4-CH_CH.,-C(=0)- or asingle bond,
wherein n? represents an integer of 1to 6,

LP represents atetrapeptide residue of -GGFG-,

L= represents -O- or a single bond,

-(Succinimid-3-yl-N)- has a structure represented by the following
formula:

[Chem.6]

O
N—
0

which is connected to the anti-HERS antibody at position 3 thereof and
is connected to amethylene group in the linker structure containing this
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structure on the nitrogen atom at position 1.

The antibody-drug conjugate according to claim 16, wherein nlis 3, n2
is0,n3is2,L2is-NH-(CH LCH,0)n 4—CH2CH2-C(=0)-, n*is2, and L#
isasingle bond, or

nlis1,n2is1,n3is5, L2isasingle bond, and L2 is-0-, or
nlis2,n2is1,n3is5, L2isasingle bond, and L@ is-0-.

The antibody-drug conjugate according to claim 16 or 17, wherein n3is
2or 5and L2isasingle bond.

The antibody-drug conjugate according to claim 16 or 17, wherein n3is
20r 5,L2is-NH-(CH CH,-0)n CH,CH,-C(=0)-, and n*is2or 4.

The antibody-drug conjugate according to any one of claims 16 to 19,
wherein -NH-(CH ,)n’-L+-(CH,)n>C(=0)- isany one of the followings:
-NH-CH CH.,CH -C(=0)-,

-NH-CH -0-CH ,-C(=0)-,

-NH-CH,CH,-0-CH ,-C(=0)-.

The antibody-drug conjugate according to any one of claims 1to 20,
wherein an average number of units of the selected one drug-linker
structure conjugated per antibody isin arange of from 1to 10.

The antibody-drug conjugate according to any one of claims 1to 20,
wherein the average number of units of the selected one drug-linker
structure conjugated per antibody isin arange of from 2 to 8.

The antibody-drug conjugate according to any one of claims 1to 20,
wherein the average number of units of the selected one drug-linker
structure conjugated per antibody isin arange of from 3to 8.

A medicine comprising the antibody-drug conjugate according to any
one of claims 1to 23, a salt thereof or ahydrate thereof.

An antitumor medicine and/or anticancer medicine comprising the
antibody-drug conjugate according to any one of claims 1to 23, a salt
thereof or ahydrate thereof.

The antitumor medicine and/or anticancer medicine according to claim
25, which is applied to lung cancer, kidney cancer, urothelial cancer,
colorectal cancer, prostate cancer, glioblastoma multiforme, ovarian
cancer, pancreatic cancer, breast cancer, melanoma, liver cancer,
bladder cancer, stomach cancer, gastrointestinal stromal tumor, cervical
cancer, head and neck cancer, esophageal cancer, epidermoid cancer,
peritoneal cancer, adult glioblastoma multiforme, hepatic cancer, hepa-
tocellular carcinoma, colon cancer, rectal cancer, colon and rectal
cancer, endometrial cancer, uterus cancer, salivary cancer, renal cancer,
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234
PCT/JP2015/002020

vulval cancer, thyroid cancer, hepatic carcinoma, anus carcinoma, or
penis cancer.

A pharmaceutical composition comprising the antibody-drug conjugate
according to any one of claims 1to 23, a salt thereof or ahydrate
thereof asan active ingredient, and apharmaceutically acceptable for-
mulation ingredient.

The pharmaceutical composition according to claim 27, which is
applied to lung cancer, kidney cancer, urothelia cancer, colorectal
cancer, prostate cancer, glioblastoma multiforme, ovarian cancer,
pancreatic cancer, breast cancer, melanoma, liver cancer, bladder
cancer, stomach cancer, gastrointestinal stromal tumor, cervical cancer,
head and neck cancer, esophageal cancer, epidermoid cancer, peritoneal
cancer, adult glioblastoma multiforme, hepatic cancer, hepatocellular
carcinoma, colon cancer, rectal cancer, colon and rectal cancer, en-
dometrial cancer, uterus cancer, salivary cancer, renal cancer, vulval
cancer, thyroid cancer, hepatic carcinoma, anus carcinoma, or penis
cancer.

A method for treating tumor and/or cancer comprising administering
the antibody-drug conjugate according to any one of clams 1to 23, a
salt thereof or ahydrate thereof.

The medicine according to claim 24, the antitumor medicine and/or an-
ticancer medicine according to claim 25 or 26, the pharmaceutical com-
position according to claim 27 or 28, or the treatment method according
to claim 29, which isused in administration in combination with an ad-
ditional medicine.

The pharmaceutical composition according to claim 27 or 28, further
comprising even an additional medicine as an active ingredient.

The antibody-drug conjugate according to any one of claims 1to 23,
wherein the antibody comprises the CDRH1 to CDRH3 and CDRL1 to
CDRL3 of Ul-49, UI-53, UI-59, UI-7 or Ul-9 in the heavy and light
chains, respectively.

The antibody-drug conjugate according to any one of claims 1to 23
and 32, wherein the antibody comprises the heavy chain variable region
and the light chain variable chain of Ul-49, UI-53, UI-59, UI-7 or
UI-9 on the heavy and light chains, respectively.

The antibody-drug conjugate according to any one of claims 1to 23, 32
and 33, wherein the antibody comprises the amino acid sequences rep-
resented by or comprising SEQ ID Nos: 42 and 33, SEQ ID Nos. 54
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and 56, SEQ ID Nos: 70 and 72, SEQ ID Nos: 92 and 94, or, SEQ ID
Nos: 96 and 98, in the heavy and light chains, respectively.

The antibody-drug conjugate according to any one of claims 1to 23
and 32 to 34, wherein the antibody comprises the amino acid sequences
represented by or comprising SEQ ID Nos: 583 (Figure 1) and 584
(Figure 2) in the heavy and light chains, respectively.

A pharmaceutical composition comprising the antibody-drug conjugate
according to any one of claims 32 to 35, a salt thereof or ahydrate
thereof asan active ingredient, and apharmaceutically acceptable for-
mulation ingredient.

A medicine comprising the antibody-drug conjugate according to any
one of claims 32 to 35, a salt thereof or ahydrate thereof.

The composition according to claim 36 or medicine according to claim
37, which isapplied to lung cancer, kidney cancer, urothelial cancer,
colorectal cancer, prostate cancer, glioblastoma multiforme, ovarian
cancer, pancreatic cancer, breast cancer, melanoma, liver cancer,
bladder cancer, stomach cancer, gastrointestinal stromal tumor, cervical
cancer, head and neck cancer, esophageal cancer, epidermoid cancer,
peritoneal cancer, adult glioblastoma multiforme, hepatic cancer, hepa-
tocellular carcinoma, colon cancer, rectal cancer, colon and rectal
cancer, endometrial cancer, uterus cancer, salivary cancer, renal cancer,
vulval cancer, thyroid cancer, hepatic carcinoma, anus carcinoma, or

penis cancer.
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[Fig. 1]

Full-length amino acid sequence of heavy chain of anti-HER3
human antibody U1-59 (SEQ ID NO: 583)

SCVOLOOWGAGILLEK SETLSLTCAVYGESESGYYWS
I R PPOCEKGLEWIGEINEBESGSTNYNPEPSLESRYTI SV
TS KNOFSLEKLSZSVY AADTAVY  YCARDEKWTWYFDLW
RGTLVYVTVYS8SASTKGPSVFPPLAFSSKISTSGGTABALG
LYVEDYFPEPVYVTVSWNSGALTSGVHETFPAVLOSSGL
SLEBSYVVTVPSSE&ELETOTYICNYNHEPRPSNHNTEVYVD KRY
PEKESCDETHTCPPCPAPELLGGPSVEPFLEFPPEKPKDTL
TS RTPEVTOCVVVDVSHEDPEVEKEFNWYVDGVEVHNA
TKPREEQOQYUNSTYRVYVSVLTVLEQDWLNGKEYERKCEKY
NKXKALPAPIEKTISKAKGQPREPQVYTLPEPPSREZEMT
NDOQVSLTCLVYVEGFYPSDIAVEWESNGQPENNYEKTTE
VLDSEDGSFFLYSEKELTVYDEKSRWQQGOGNVESCSYMEEA
HNHYTQKILSLIPGK
[Fig. 2]
Full-length amino acid sequence of light chain of anti-HER3 human
antibody U1-59 (SEQ ID NO: 584)
DIEMTOQOSPDSLAVSLGERATINCRSSQOQSVLYSSSNR
NYLAWYQQOQNPGQPPKLLIYWASTRESGVPDREZSGSG
SGTDF?YTLTISSLOAEDVAVYYCQOQYYSTPRTFEFGQGT
K VEIKRTVALPSVFIFPPSDEQLXKSGTASVY CLLNN
FYPREAKVOWEKVDNALCSGNSQESVTITEQDSEKDSTYS
LSS TLTLSKADYEKHEKVYRARCEVTHQGLSSPVTEKSEHN
RGEZC
[Fig. 3]
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[Fig. 17]
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[Fig. 18]
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[Fig. 19]
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[Fig. 20]
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[Fig. 21]
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[Fig. 22]
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[Fig. 23]
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[Fig. 24]
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[Fig. 26]
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[Fig. 27]
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[Fig. 28]
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[Fig. 29]
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[Fig. 30]
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