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Sequence alignments below show the resurfaced sequences for CD123-6 antibody
variable domain of both light (Vi) and heavy (V) chain with their murine counterparts. See
SEQ ID NO: 41 for the resurfaced huCD123-6 Vi, sequence, and SEQ ID NOs: 39 and 40 for
the resurfaced huCD123-6 Vy sequences.

1 1
MICOL22-6 VL DIKMTQSPSSMYASLGERYTITCKASQDINSYL SWRGQKPEESPKTL I¥RYNRLVDEVESR (SEQ ID NO: 79)
haCDEIZ23-6 Wb —-Qemmmmm e =S = m m e e fm e e e - (SEQID NO- 74)
82 i0s
wCDIR3-6 Wt FSGSGSGRIVSL TISSLEVEDMGIVYCLOVYDAFPYTFGGGTRLEIRR(SEQ ID NO: 83)
RUCDE23-6 WL oo oo o oo o S . S (SEQ ID NO: 75)
1 51 .
EFQLOQSGPEL VK PGASVKMSCEASGYIF TSS IMHWMEQK PGRSL EWwTSYIKFYNDGTEYASEQ ID NO: 87)
QW= =Y mmm A=Y mmmmmmm e e Tmmmmmmmm e e R - - g - (SEQID NO: 76)
Lo RPN ' PR Y, ¢ SR P O (SEQ ID NO: 77)
g2 131
MOCOLZI-§ VH  EKFKGRATLTSDESSSTANMELNSL TSELSSVYYCAREGGHDYYDTMOVRGIGTSYTYSS (SEQ IDNO: 92)
BoCDIZ23-6 vvi. &  Q--G-------- et B e e e R (SEQID NO- 78)
RMCEE22-8 WHVE.1 Qom0 o - mmm s oo oo (SEQ ID NO: 97)

Example 4  Screen for Anti-CD123 Antibodies that Inhibit IL.3-mediated Signaling

and Praliforatian

proliferation was examined in vitro using the erythroleukemia cell line TF-1 that can
proliferate only in the presence of one of the following growth factors, either IL-3 or GM-
CSF. TF-1 cells were cultured in the complete RPMI medium (RPMI-1640, 10% fetal
bovine serum and 50 pg/mL gentamicin sulfate; all reagents were from Invitrogen)
supplemented with GM-CSF (2 ng/mL). Prior to setting up the proliferation assays, the cells
were washed and then starved of the growth factors overnight. To block Fc receptors on the
cell surface, the culture medium was supplemented with 100 nM chKTTI antibody (a non-
binding antibody of the same isotype). TF-1 cells were plated at 6,000 cells per well in the
complete RPMI medium in either the presence or absence of 10 pg/mL of an anti-CD123
antibody. A growth factor, either IL-3 (1 ng/mL) or GM-CSF (2 ng/mL), was added to the
cells to initiate cell proliferation. Cells were incubated at 37°C in a humidified 5% CO,
incubator for 3 days. The relative numbers of viable cells in each well were determined by

the colorimetric WST-8 assay (Dojindo Molecular Technologies, Inc., Rockville, MD, US).
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CLAIMS:

1. An immunoconjugate represented by the following formula:

cBA-{—Cy®" )

We - wherein:
CBA is an anti-CD123 antibody or antigen-binding fragment thereof covalently
linked to Cy®! through a cysteine residue, wherein the antibody or antigen-binding
fragment thereof comprises:
1) an immunoglobulin heavy chain variable region comprising a CDR1
having an amino acid sequence set forth in SEQ ID NO: 5, a CDR2 having
an amino acid sequence set forth in SEQ ID NO: 6, 7, 8,9, or 10, and a
CDR3 having an amino acid sequence set forth in SEQ ID NO: 11; and

i) an immunoglobulin light chain variable region comprising a CDR1 having
an amino acid sequence set forth in SEQ ID NO: 19 or 20, a CDR2 having
an amino acid sequence set forth in SEQ ID NO: 21, and a CDR3 having
an amino acid sequence set forth in SEQ ID NO: 22;

Wcis 1 or2;

Cy®! is represented by the following formula:

Rs. P (CR,Ry) L —%
N a m\n/ C
Ry I

X
....-N O O HN_/,”’
N
ﬁﬁwe Mer@er %
(0] (0] ;

or a pharmaceutically acceptable salt thereof, wherein:

the double line == between N and C represents a single bond or a double bond,
provided that when it is a double bond, X is absent and Y is -H or a (C1-Cs)alkyl; and
when it is a single bond, X is -H or an amine protecting moiety, Y is -OH or -SO3M, and
M is H' or a cation;

Rsis -H or Me;

P is an amino acid residue or a peptide containing 2 to 5 amino acid residues;

Ra and Ry, are both H;
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m is an integer from 1 to 6; and,

.

Lc is represented by R19

, s1 is the site covalently
linked to CBA, and s2 is the site covalently linked to the -C(=0)- group on Cy*!;
wherein:

Ri9 and Ry are both H;

m” is an integer between 1 and 6; and

RMis -H or a (C1-C3)alkyl.

The immunoconjugate of claim 1, wherein P is selected from Gly-Gly-Gly, Ala-Val, Val-
Ala, Val-Cit, Val-Lys, Phe-Lys, Lys-Lys, Ala-Lys, Phe-Cit, Leu-Cit, Ile-Cit, Trp, Cit,
Phe-Ala, Phe-N9-tosyl-Arg, Phe-N9-nitro-Arg, Phe-Phe-Lys, D-Phe-Phe-Lys, Gly-Phe-
Lys, Leu-Ala-Leu, Ile-Ala-Leu, Val-Ala-Val, Ala-Leu-Ala-Leu (SEQ ID NO: 55), B-Ala-
Leu-Ala-Leu (SEQ ID NO: 57), Gly-Phe-Leu-Gly (SEQ ID NO: 73), Val-Arg, Arg-Val,
Arg-Arg, Val-D-Cit, Val-D-Lys, Val-D-Arg, D-Val-Cit, D-Val-Lys, D-Val-Arg, D-Val-
D-Cit, D-Val-D-Lys, D-Val-D-Arg, D-Arg-D-Arg, Ala-Ala, Ala-D-Ala, D-Ala-Ala, D-
Ala-D-Ala, Ala-Met, and Met-Ala.

The immunoconjugate of claim 1, wherein P is Gly-Gly-Gly, Ala-Val, Ala-Ala, Ala-D-
Ala, D-Ala-Ala, or D-Ala-D-Ala.

The immunoconjugate of any one of claims 1-3, wherein -Lc is represented by the

H 0
N
32“5/ \/\iﬂ%m
o} .

The immunoconjugate of any one of claims 1-4, wherein the antibody or antigen-binding

following formula:

fragment thereof comprises:
(1) an immunoglobulin heavy chain variable region comprising a CDR1 having an

amino acid sequence set forth in SEQ ID NO: 5, a CDR2 having an amino acid
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sequence set forth in SEQ ID NO: 8, and a CDR3 having an amino acid sequence
set forth in SEQ ID NO: 11; and

(i1) an immunoglobulin light chain variable region comprising a CDR1 having an
amino acid sequence set forth in SEQ ID NO: 20, a CDR2 having an amino acid
sequence set forth in SEQ ID NO: 21, and a CDR3 having an amino acid
sequence set forth in SEQ ID NO: 22.

The immunoconjugate of any one of claims 1-4, wherein the antibody or the antigen-
binding fragment thereof comprising:

a) an immunoglobulin heavy chain variable region having the amino acid sequence
set forth in SEQ ID NO: 34; and

b) an immunoglobulin light chain variable region having the amino acid sequence

set forth in SEQ ID NO: 35.

The immunoconjugate of claim 6, wherein Xaa, the second residue from the N-terminus

of SEQ ID NO: 34, is Phe.

The immunoconjugate of claim 6, wherein Xaa, the second residue from the N-terminus

of SEQ ID NO: 34, is Val.

The immunoconjugate of any one of claims 1-4, wherein antibody comprises an
immunoglobulin heavy chain region having the amino acid sequence set forth in SEQ ID
NO: 54; and an immunoglobulin light chain region having the amino acid sequence set

forth in SEQ ID NO: 51.

The immunoconjugate of claim 9, wherein Xaa, second residue from the N-terminus of

SEQ ID NO: 54 is Val.
A pharmaceutical composition comprising the immunoconjugate of any one of claims 1-
10, and a pharmaceutically acceptable carrier.

An in vitro method for inhibiting the growth of a cell expressing CD123, comprising
contacting the cell with the immunoconjugate of any one of claims 1-10, or the

pharmaceutical composition of claim 11.
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Use of the immunoconjugate of any one of claims 1-10 in the manufacture of a
medicament for treating a subject having cancer, wherein cells of the cancer expresses

CD123.
The use of claim 13, wherein said cancer is leukemia or lymphoma.

The use of claim 13, wherein said cancer is selected from the group consisting of: acute
myeloid leukemia (AML), acute lymphoblastic leukemia (ALL), and Chronic
lymphocytic leukemia (CLL).

The use of claim 15, wherein said cancer is acute myeloid leukemia (AML).

The use of claim 15, wherein said cancer is B-cell acute lymphoblastic leukemia (B-

ALL).

Use of the immunoconjugate of any one of claims 1-10 in the manufacture of a
medicament for treating a cell-proliferative disorder in a subject, wherein cells of the cell-

proliferative disorder expresses CD123.

The use of claim 18, wherein said cell-proliferative disorder is selected from the group
consisting of: acute myeloid leukemia (AML), chronic myeloid leukemia (CML), acute
lymphoblastic leukemia (ALL), B-cell lineage acute lymphoblastic leukemia (B-ALL),
chronic lymphocytic leukemia (CLL), hairy cell leukemia (HCL), myelodysplastic
syndrome, basic plasmacytoid DC neoplasm (BPDCN) leukemia, non-Hodgkin
lymphomas (NHL), mantle cell lymphoma, and Hodgkin’s leukemia (HL).
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