WE-CLAIMS:

1. An antibody or antigen-binding fragment thereof that:
(a) binds an epitope within amino acids 101 to 346 of human CD123 / IL3-Ra

antigen, and

(b) inhibits IL3-dependent proliferation in antigen-positive TF-1 cells.

24. An antibody or antigen-binding fragment thereof that:

(a) binds an epitope within amino acids 1 to 100 of human CD123 antigen, and

(b) inhibits IL.3-dependent proliferation in antigen-positive TF-1 cells, with an ICso
value of 0.1 nM or less (e.g., 0.08 nM, 0.05 nM, 0.03 nM).

274 -



-275 -



320. The antibody or antigen-binding fragment thereof of any of claims 1 and 2 +49,

comprising:

a) at least one heavy chain variable region or fragment thereof comprising three
sequential complementarity-determining regions (CDR) CDR1, CDR2, and
CDR3, respectively, wherein, with the exception of 1, 2, or 3 conservative amino
acid substitutions, CDR1 is selected from the group consisting of: SEQ ID NOs:
1, 5, and 12, CDR?2 is selected from the group consisting of: SEQ ID NOs: 2, 3, 6-
10, 13, and 14, and, optionally, CDR3 is selected from the group consisting of:
SEQ ID NOs: 4, 11, and 15; and

b) at least one light chain variable region or fragment thereof comprising three
sequential complementarity-determining regions (CDR) CDR1, CDR2, and
CDR3, respectively, wherein, with the exception of 1, 2, or 3 conservative amino
acid substitutions, CDR1 is selected from the group consisting of: SEQ ID NOs:
16, 19, 20, and 23, CDR2 is selected from the group consisting of: SEQ ID NOs:
17,21, and 24, and, optionally, CDR3 is selected from the group consisting of:
SEQ ID NOs: 18, 22, and 25.

4 24. The antibody or antigen-binding fragment thereof of any of claims 1-3 +49, comprising:
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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.

525. The antibody or antigen-binding fragment thereof of claim 4 24, wherein Xaa, the second
residue from the N-terminus of SEQ ID NO: 34, is Phe.

6 26. The antibody or antigen-binding fragment thereof of claim 4 24, wherein Xaa, the second
residue from the N-terminus of SEQ ID NO: 34, is Val.




732. The antibody or antigen-binding fragment thereof of any of claims 1-6 +49, 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: 37.




8 38. The antibody or antigen-binding fragment thereof of any of claims 1-3 +49, comprising:
a) an immunoglobulin heavy chain region having the amino acid sequence set forth
in SEQ ID NO: 54; and
b) an immunoglobulin light chain variable region having the amino acid sequence

set forth in SEQ ID NO: 35.

939. The antibody or antigen-binding fragment thereof of claim 8 3833634, wherein Xaa,
the second residue from the N-terminus of SEQ ID NO: 54 or 56, is Phe.

10 48. The antibody or antigen-binding fragment thereof of claim 8 38;33;-er34, wherein Xaa,
the second residue from the N-terminus of SEQ ID NO: 54 or 56, is Val.

1 42. The antibody or antigen-binding fragment thereof of any one of claims 1-3 and-5-26,

comprising:

a) 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

b) 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
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acid sequence set forth in SEQ ID NO: 21, and a CDR3 having an amino acid
sequence set forth in SEQ ID NO: 22.




12 50. The antibody or antigen-binding fragment thereof of any one of claims 1-11 elain46,
comprising a Vu sequence of SEQ ID NO: 34 and a VL sequence of SEQ ID NO: 35.

14 57. A cell producing the antibody or antigen-binding fragment thereof of any one of claims

1-12 +-54, or the polypeptide of claim 13 55-er56.

15 58. A method of producing the antibody or antigen-binding fragment thereof of any one of
claims 1-12 +-54, or the polypeptide of claim 13 55-e+56, comprising:
(a) culturing the a cell producing said antibody or antigen-binding fragment thereof
ofelatm-57; and,

(b) isolating said antibody, antigen-binding fragment thereof, or polypeptide from

said cultured cell.
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3 | hod-of elaim58—wherein said-celli | o cell

16 60. An immunoconjugate having the following formula:

CBA{»Cy“)
wL

wherein:

CBA is an antibody or antigen-binding fragment thereof of any one of claims 3-6
23-26, or the polypeptide thereof of claim 13 55-e+56, that is covalently linked through a
lysine residue to Cy*!, Cy*? or Cy"3;

WL is an integer from 1 to 20; ané

Cy"! is represented by the following formula:

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 (Ci-Cs)alkyl; and
when it is a single bond, X is -H or an amine protecting moiety, and Y is -OH or -SO3M;

W’ is -NR¢,

R is -(CH2-CH2-O)n-RK;
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n is an integer from 2 to 6;
R¥is -H or -Me;
R is a (Ci-Ce)alkyl;
L’ is represented by the following formula:
-NR;5-P-C(=0)-(CRaRp)m-C(=0)-  (B1’); or
-NR5-P-C(=0)-(CRaRb)m-S-Z°!- (B3);

Rsis -H or a (Ci1-Cs)alkyl;

P is an amino acid residue or a peptide containing between 2 to 20 amino
acid residues;

Ra and R, for each occurrence, are each independently -H, (Ci-Cs)alkyl,
or a charged substituent or an ionizable group Q;

m is an integer from 1 to 6; and

7°! is selected from any one of the following formulas:

O
‘E‘é _(CHy)y_
N \%f‘ f\s/\/\[(“‘e

© (bD); o (b2); O (b3);

e}\s)\/\’(% f\s/\/sih;(ﬁ

0 (b4); o (b3,

0 @ Q

z
3

o (b6),

(6] o (6]
::‘Q(L %ﬂN% éﬁNW\r‘a
¥ en b b8); O °
SOzM
A .8
o (bl0),

(b9); and

wherein:

q is an integer from 1 to 5; and
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M is H" or a cation;

Cy*? is represented by the following formula:

0) .S
Re\N>_RX1 \251_§

0 L or
X2
W/ \S_Zs1 ;
o HN—,
N
L
o ;

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 (Ci-Cs)alkyl; and

when it is a single bond, X is -H or an amine protecting moiety, and Y is -OH or -SO3M;
R*! and R*? are independently (Ci-Ce)alkyl;
R¢is -H or a (Ci-Ce)alkyl;
W’ is -NR®
R® is -(CH2-CH2-O)n-R¥;

n is an integer from 2 to 6:

RXis -H or -Me:

75! is selected from any one of the following formulas:

(bl): O (b2): 0 (b3):
SOM
*'(é\s)\/\’('??7 Af\s %
O (b4 o (b3),




D e a & e

(b6),
o (6] 0 (6]
L, A O
“yf(bﬂ; 0 (b&); o © (b9):; and
SOsM
g S
O (bl0),

wherein:

g is an integer from 1 to 5: and

M is -H" or a cation; and

Cy" is represented by the following formula:

Deloas

Ry Ry
MeO,

m’is 1 or?2;

Ri and Ro, are each independently H or a (Ci1-Cs)alkyl; and

75! is selected from any one of the following formulas:

AN
\
O
I
N

/Z/

§ﬁ£:¢©* . _ﬁN ( fomny

(bl); O (b2);
SOM
f\s)\/\’( ‘&&’ f:‘ s ‘Zﬁ
0 (b4); o (b5),
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D e a & e

(b6).
o (@] 0 (0]
L U e T R S
R (bS).and O ° o9

wherein:

g is an integer from 1 to 5; and

M is H' or a cation.
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R®is{(CH:-CHo-O)RE:

i is an intcger from 2 to 6;
R*is—HorMe;
Z
(0]
0
§ /?N\/(\\/ﬁkf % Ve (CHalo__]
I < —( N A
0 by O +b2)- O B3}
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O Lbhs +b5);
o} 2 o] i
s\ N/U\N/\/N\/U\N >
SCAREE R
o +b6);
o) o o)
g | E‘(« Jﬂf EMN TFE
ST R @8 O ° o9):and
SOs;M
AL AT
O  (b10);
wherein:
Mis—H"eracation:

9 Thei . ¢ elaimm-67—wherein R is Hoor Me-R* and R are-ind ol
—«(CH2),(CRRE)wherein R -and R are-each-independently—H-ora(Ci-Ca)alkyl-and p
15-0-12-er 3

. inR*and Re-are-the same-or-differentand-are
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S. N
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WL

S N H
N~ CBA
(0]

/
wL

S in-We-is-an-integerfrom1to10-

: : + NaterK*.

17 79. An immunoconjugate having the following formula:

CBAJ</‘ JCB'—Cys1>

CBA«(» JCB'—Cy32>
Wg .

CBAa<r JCB'—CyS3>

Ys . or

CBA«<» JCB'—CyS4>

Wg .
b1

Wg.
)

wherein:
CBA is an the antibody or antigen-binding fragment thereof of claim 7 any-ene-of
elaims27-36, or the polypeptide thereef of claim 13 55-6+56, covalently linked to the
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Jcs’ group;

Wsis 1, 2,3, or4;

Jcp’ 1s a moiety formed by reacting an aldehyde group derived from oxidation of a
2-hydroxyethylamine moiety on an N-terminal of said antibody or antigen-binding

fragment thereof efany-ene-ofelaims27-36, or the said polypeptide thereof efelaim-55
e-56, and an aldehyde reactive group on Cy*!, , Cy*2, Cy*, or Cy*!l and is represented by

the following formula:
o]
—C— =N
s1§ (H;_N\Hﬂ\f‘sz; 1§— e N\Nﬂ\j‘sz s1§—¢ \H_§ “

H2 H SLJ“ Sll":‘ H
s1 —C —N N /N\ ~ /N\
é = —§ s2 i °_§ s2 ﬁz 0—% 2
; , or

2 b b

wherein sl is the site covalently linked to the CBA; and s2 is the site covalently linked to
Cy*l;
Cy*! is represented by the following formula:

R
5\N/PY(CRaRb»—zm—(CRaRb)r-—g

, Or

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 (Ci-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;
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Rs is -H or a (Ci-Cs)alkyl;

P is an amino acid residue or a peptide containing 2 to 20 amino acid residues;

Za1 1s absent, -C(=0)-NRo-, or -NRy-C(=0)-;

Ry is -H or a (Ci-Cs)alkyl;

Ra and R, for each occurrence, are independently -H, (Ci1-Cs)alkyl, or a charged
substituent or an ionizable group Q;

r and r’ are independently an integer from 1 to 6;

W’ is -NR¢,

R is -(CH2-CH2-O)n-R¥;

n is an integer from 2 to 6;

R¥is -H or -Me;

R is a (Ci-Ce)alkyl;

L is -NRy-(CRaRb)r or absent; and

r” is an integer from 0 to 6;

Cy*? is represented by the following formula:
(0} S

R SR L

N

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 (Ci-Cs)alkyl; and

when it is a single bond, X is -H or an amine protecting moiety, and Y is -OH or -SOsM:

M is H or a cation;
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R*! is a (Ci-Ce)alkyl;
R°is -H or a (Ci-Ce)alkyl;
W’ is -NR®

R is -(CH2-CH»-0)n-R¥;

n is an integer from 2 to 6;
RX is -H or -Me:
R*? is a (C1-Ce)alkyl;

L1 is represented by the following formula:

Ra3 Ra4
s3
Za2 2‘
s4
s~
q1 r1
Ra1 Ra2 Q

s3 is the site covalently linked to the group JcB’:

wherein:

s4 is the site covalently linked to the -S- group on Cy**;
Za2 1s absent, -C(=0)-NRo-, or -NRy-C(=0)-;
Ry is -H or a (Ci1-C3)alkyl;

Q is H. a charged substituent or an ionizable group:

Rai, Ra2, Ra3, Ra4, for each occurrence, are independently H or (Ci-Cz)alkyl; and

gl and rl are each independently an integer from O to 10, provided that gl and rl

are not both 0:

Cy® is represented by the following formula:

MeO

wherein:

m’is 1 or2;

Ri and Ry, are each independently H or a (Ci-Cs)alkyl:;
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L is represented by the following formula:

Ra3 Ra 4
s3
SJJ Zao S /E s4
q1 r1
Ra1 Ra2 Q

s3 is the site covalently linked to the group JcB’;

wherein:

s4 is the site covalently linked to the -S- group on Cy*:
Za2 1s absent, -C(=0)-NRo-, or -NRy-C(=0)-;
Ry is -H or a (Ci1-Ca)alkyl:

Q is H, a charged substituent or an ionizable group:

Rai, Ra2, Ras, Ra4, for each occurrence, are independently H or a (Ci1-Cs3)alkyl; and

gl and rl are each independently an integer from 0 to 10, provided that gl and rl

are not both 0:

Cv* is represented by the following formula:

0 \N/L1'\j

OMe

L:’ is represented by the following formula:

s3 §‘2b1 Zpp s4
n1 W/
Rb1 sz O - or
S3§—Zb1 E1\ /E2 Zpo' %234
o W
Rb3 Rb4 Rb5 Rbs 0O

wherein:

s3 is the site covalently linked to the group JcB® group:

s4 is the site covalently linked to —~NMe- group on Cy**:
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Zv1 and Zp2 are both absent, or one of Zvi_and Zb is absent and the other is -CHo-
O- or -O-CH>-;

Zp1” and Zvw’ are each independently absent, -CH2-O-, -O-CH>-, -NRy-C(=0)-
CHoa-, or -CH2-C(=0)-NRo-;

Ro is H or (Ci-Cs)alkyl;

nl and ml are each independently an integer from 1 to 6:
one of E1 and E»> is -C(=0)-, and the other is -NRo-: or one of E1 and E»
1s -C(=0)- or -NRo-. and the other is absent;

P is an amino acid residue or a peptide containing between 2 to 20 amino acid

residues; and

Ro1, Re2, Rb3, Rb4, Rps and Rus, for each occurrence, are each independently H or a

Ci1-Cs)alkyl.
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g. 1 . ] ] ]. ] 1 ] J:GB’ ;
I. ] . ] ] ]. ] ! ;I}[ S 5'4;

Z1-and-Zs-are-both-absent-or-one-of Zu1-and Zi2-is-absent-and-the-other is—CHo-
O—or—O0-CHo-—;
Ziand Zux"are cacly independently absent. -CHz-O-, -O-CHo-, -NRo-C(=0)-
CHo—or-CH2-C(= 9—
Ro-is H-or(€1-Cajalleyl:
L andml bind lent] ) ; | :
one-of Ei-and Ea2-is—C(=0)—-and-the-other is—NRo—-orone-of E1-and Eo-is—
C{=0)- or -NRo-. and the other is absent
restdues;and
Rire Rize Riss Ross Ris and Rue for each occurrence, are cach independently H or a
(C1-Cajatkeyl:
100—The-immuneconjugate-of elaim 99 ~wherein Ru1; Ru2; Roz; Roa; Rus-andRes are-alHH-
101, The immunoconjugate of claim 100, wherein Ry is H.
102 Thes ) ; ¢ elaims 99101 wherein Zoy and Zuo’ bl
absent-orZn - s—CH-O—and A sabsent-or 4y - s CH-CEO N Ro—and Ao Hs—
O-CHo—or-absent:
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wherein:

CBA is an antibody or antigen-binding fragment thereof of claim 8 any-ene-of
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elaims37-29,30,38,33-and 34, or the polypeptide-thereefof claim 13 55-er56,
covalently linked to Cy®!, Cy“? or Cy*? through a cysteine residue;

Wcis 1 or2;

Cy“! is represented by the following formula:

Rs< /P (CRaRp)m L —g
N \ﬂ/ C
DG

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 (Ci-Cas)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 a (C1-Cs)alkyl;

P is an amino acid residue or a peptide containing 2 to 20 amino acid residues;

Ra and R, for each occurrence, are independently -H, (Ci-Cs)alkyl, or a charged
substituent or an ionizable group Q;

W’ is -NR¢,

R is -(CH2-CH2-O)n-RK;

n is an integer from 2 to 6;

R¥is -H or -Me;

R* is a (Ci-Ce)alkyl; and,
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Rh
g
N N
s2 ‘171‘:,/ \W; fé s1
R2o

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

Lc is represented by , s1 is the site covalently
wherein:

Ri19 and R2o, for each occurrence, are independently -H or a (Ci-Cs)alkyl;

m” is an integer between 1 and 10; and

R"is -H or a (Ci-C3)alkyl;

Cy*“? is represented by the following formula:

Re\ S> Rx1 \LC._

(0} S %

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 (Ci-C4)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;
R*! is a (Ci-Ce)alkyl;
R®is -H or a (Ci-Ce)alkyl;
W’ is -NR*;
R is -(CH2-CH»-0)n-R¥;

n is an integer from 2 to 6;
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RXis -H or -Me:;
*2 is a (C1-Ce)alkyl;

Lc’ is represented by the following formula:

o st w?§ :

R1’l R10 :
0] Rh 0]
o ]
N _N N ;
szﬁlﬁa \W%K P’ m s1
o) R22 R21 R20 R19 .

wherein:

sl is the site covalently linked to the CBA and s2 is the site covalently linked

to -S- group on Cy“?
Z is -C(=0)-NRo-,or -NRy-C(=0)-:

Q is -H., a charged substituent, or an ionizable group:

Ro. Rio, Ri1, Riz, Riz, Ri9, R2o, R21 and Roa, for each occurrence, are

independently -H or a (Ci-Ca)alkyl:

g and r, for each occurrence, are independently an integer between 0 and 10;

m and n are each independently an integer between 0 and 10;
R"is -H or a (Ci-C3)alkyl; and

P’ is an amino acid residue or a peptide containing 2 to 20 amino acid residues:

Cy© is represented by the following formula:

MeO

wherein:

m’is 1 or2;
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Ri and Ro, are each independently -H or a (Ci-Cz)alkyl:

Lc’ is represented by the following formula:

0 Rh (@)
o |
N /N N ;
s;li %P' m s1
O Ry R Ry Rio .

wherein:

sl is the site covalently linked to the CBA and s2 is the site covalently linked

to -S- group on Cy®>:
Z is -C(=0)-NRo-,or -NRo-C(=0)-;

Q is H. a charged substituent, or an ionizable group:

Ro. Rio, Rii1, Riz, Riz, Rig, R2o, R21 and Roo, for each occurrence, are

independently -H or a (Ci1-Cs3)alkyl;

g and r, for each occurrence, are independently an integer between 0 and 10;

m and n are each independently an integer between 0 and 10;
R"is -H or a (Ci-C3)alkyl; and

P’ is an amino acid residue or a peptide containing 2 to 20 amino acid residues.
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19 H5. The immunoconjugate of claim 18 07, which is represented by the following formula:

4 N
(@] H : (0] H o)
HN)kr mﬂmﬂ\w Wbsﬂmcm
. \/@\/ O O
7 H ®)
=N 0 o) N— >
\\(\ : :OMe MeO: : /77/N
o) o)
o J Wc

; or
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i CBA

g _ Wc

2

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, and when it is a single bond, X is -H, and Y is -OH or -SO3M.

The immunoconjugate of claim 19. which is represented by the following formula:

/

.

\
O H ; (0] H (@)
HN)K( \[]/\H)J\W \/\bsmmcgp\
. \/@\/ ’ ’
, H O
=\ o) o N— >
\W : OMe MeO : v7]/N
(0] (0]
J W¢c

or a pharmaceutically acceptable salt thereof, wherein:

CBA is an antibody comprising 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: and

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, and when it is a single

bond, X is -H. and Y is -OH or -SO3M.
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R is{(CH:-CHo-O)RY:
. . rom2t06:
R*isHerMe:

R*%isa(Ci-Celalkylk:
Loisrepresented-by-thetoHovw e tormae
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0. he i ) C elai - wherein_Lc!—i Ly the followi
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_Reis H-or- Me: R¥-is—(CHa)p-
(CRRE)and R*-is(CH2)p(CRRE)wherein R -and Ré-are-each-independentlyHora
(6 -C e band-pas 2o 3
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126 The immunoconjugate-of claim125wherein M-is H  Na*or K-
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b 9 2

Ro-Rio; R R Rz R19- Rog: Ro1-and-Roofor each-occurrenceare
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21 135. A pharmaceutical composition comprising the antibody or antigen-binding fragment
thereof of any one of claims 1-12 +-54, or the polypeptide of claim 13 55-e+56, or the
immunoconjugate of any one of claims 14-20 60134, and a pharmaceutically acceptable

carrier.

22 136. A method for inhibiting the growth of a cell expressing CD123, comprising contacting
the cell with the antibody or antigen-binding fragment thereof of any one of claims 1-12

1+-54, or the polypeptide of claim 13 55-e+56, or the immunoconjugate of any one of

claims 14-20 66134, or the pharmaceutical composition of claim 21 435.

23139, Use of the antibody or antigen-binding fragment thereof any one of claims 1-12, or the

polypeptide of claim 13, or the immunoconjugate of any one of claims 14-20 in the

manufacture of a medicamentA-methed for treating a subject having cancer, wherein

cells of the cancer expresses CD123;-the-method-comprising-administeringto-satd-subjeet

24140. The methed use of claim 23439, wherein said cancer is leukemia or lymphoma.

2534+ The method use of claim 23439, wherein said cancer is selected from the group
consisting of: acute myeloid leukemia (AML), acute lymphoblastic leukemia (ALL), and
Chronic lymphocytic leukemia (CLL).

26442, The methoed use of claim 2544+, wherein said cancer is acute myeloid leukemia (AML).
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27443. The method use of claim 2544+, wherein said cancer is B-cell acute lymphoblastic
leukemia (B-ALL).

28144, Use of the antibody or antigen-binding fragment thereof any one of claims 1-12, or the

polypeptide of claim 13. or the immunoconjugate of any one of claims 14-20 in the

manufacture of a medicamentA-method for treating a cell-proliferative disorder in a

subject, wherein cells of the cell-proliferative disorder expresses CD123;-the-method

29145. The usemethod of claim 28144, 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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