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WHAT IS CLAIMED IS:
1. An immunoconjugate comprising an antibody that binds CD22 covalently

attached to a cytotoxic agent, wherein the antibody binds an epitope within amino acids 20 to

Vi
240 of SEQ ID NO: 28, and wherein the cytotoxic agent is a pyrrolobenzodiazepine. 7/

2, The immunoconjugate of claim 1, wherein the antibody comprises (i) HV -H3
comprising the amino acid sequence of SEQ ID NO: 11, (ii) HVR-L3 comprising the {mmo
acid sequence of SEQ ID NO: 14, and (iii) HVR-H2 comprising the amino acid sequence of
SEQ ID NO: 10. 4

3. The immunoconjugate of claim 1 or claim 2, wherein the antlbody comprises (i)
HVR-H1 comprising the amino acid sequence of SEQ ID NO: 9, (i) HVR H2 comprising the
amino acid sequence of SEQ ID NO: 10, and (iii) HVR-H3 comprxsmg the amino acid
sequence of SEQ ID NO: 11. y

4. The immunoconjugate of claim 1, wherein the anﬁbody comprises:

a) (i) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 9, (ii) HVR-H2
comprising the amino acid sequence of SEQ ID NO: IO (n;) HVR-H3 comprising the amino

o
-r

acid sequence of SEQ ID NO: 11, (iv) HVR-L1 comp1 151ng an amino acid sequence selected
from SEQ ID NOQs: 12 and 15 to 22, (v) HVR-L2 compuslng the amino acid sequence of SEQ
ID NO: 13, and (vi) HVR-L3 comprising the am1110 acid sequence of SEQ ID NO: 14; or

b) (i) HVR-H1 comprising the amino %i;:id sequence of SEQ ID NO: 9, (ii) HVR-H2
comprising the amino acid sequence of SE(/Q 1D NO: 10, (11} HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 11, (W)HV R-L1 comprising the amino acid sequence of SEQ
ID NO: 15, (v) HVR-12 COmprisi;;g iche amino acid sequence of SEQ ID NO: 13, and (vi)
HVR-L3 comprising the amim/ﬁgid sequence of SEQ ID NO: 14,

5. The immunog6;ijugate of any one of claims 1 to 3, wherein the antibody
comprises:

a) (i) HVR~L1 comprxsmg an amino acid sequence selected from SEQ ID NOs: 12 and
151022, (ii) HVR L2 comprising the amino acid sequence of SEQ ID NO: 13, and (iii) HVR-
L3 compnsmg the amino acid sequence of SEQ [D NO: 14; or

b) (i) HVR L1 comprising the amino acid sequence of SEQ ID NO: 15, (ii) HVR-L2
compr Ismg the amino acid sequence of SEQ ID NO: 13, and (3ii) HVR-L3 comprising the
amino,. acxd sequence of SEQ ID NO: 14.

6. The immunoconjugate of any one of claims 1 to 5, wherein the antibody

domprises:

a) a VH sequence having at least 95% sequence identity to the amino acid sequence of
SEQ IDNO: 7; or
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b) a VL sequence having at least 95% sequence identity to the amino acid sequence of
SEQ IDNO: 8; or
¢) a VH sequence as in (a) and a VL sequence as in (b).

7. The immunoconjugate of claim 6, comprising a VH sequence having the amino
acid sequence of SEQ ID NO: 7.
8 The immunoconjugate of claim 6, comprising a VL sequence having the amino

acid sequence of SEQ ID NO: 6 or a VL sequence having the amino acid sequence of SEQ ID
NO:8. . |
9. An immunoconjugate comprising an antibody that binds CD22 covalently
attached to a cytotoxic agent, wherein the antibody comprises (a) a VH sequence having the
amino acid sequence of SEQ ID NO: 7 and a VL sequence having the amino acid sequence of
SEQ ID NO: 8, and wherein the cytotoxic agent is a pyrrolobenzodiazepine.
10.  Theimmunoconjugate of any one of claims 1 t0 9, wherein the antibody is an
16G1, 1gG2a or IgG2b antibody. |
11.  Animmunoconjugate of any one of claims 1 to 10, wherein the
immunoconjugate has the formula Ab-(L-D)p, wherein:
(a) Ab is the antibody;
(b) L is a linker;
(¢) D is the cytotoxic agent; and
(d) p ranges from 1-8,
12.  The immunoconjugate of claim 11, wherein D is a pyrrolobenzodiazepine of

Formula A:

RS § A;

wherein the wavy line indicates the covalent attachement site to the linker;

the'dotted lines indicate the optional presence of a double bond between C1 and C2 or
C2 and C3;

R® is independently selected from H, OH, =0, =CHa, CN, R, OR, =CH-R”, =C(R"),,
0-S0Oy-R, CO4R and COR, and optionally further selected from halo or dihalo, wherein
RPis independently sclected from R, CO.R, COR, CHO, CO,H, and halo;
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R® and R® are independently selected from H, R, OH, OR, SH, SR, NH,, NHR, NRR’,

NO;, MesSn and halo;

R’ is independently selected from H, R, OH, OR, SH, SR, NH,, NHR, NRR’, NO;,
Me:Sn and halo; '

Q is independently selected from O, S and NH;

R is either H, or R or, where Q is O, SOsM, where M is a metal cation;

R and R’ are each independently selected from optionally substituted Cy.io alkyl,
Cs.20 heterocyclyl and Cs.pg aryl groups, and optionally in relation to the group NRR’, R
and R’ together with the nitrogen atom to which they are attached form an optionally
substituted 4-, 5-, 6- or 7-membered heterocyclic ring;

R!Z R RY and R are as defined for R* R® R® and R’ réspective}y;

R" is a Cs.15 alkylene group, which chain may be interrupted by one or more
heteroatoms and/or aromatic rings that are optionally substituted; and

X and X are independently selected from O, S and N(H).

13.  The immunoconjugate of claim 12, wherein D has the structure:

, AR
\?\1 OH
y =N O\/M\/O ’
. l n
OMe Omé N
0 ‘ 0

whereinnisQorl.

ATy

14, The immunoconjugate of claim 12, wherein D has a structure selected from:

== 0 o}
H//” \4/\/]:\/ H
N OMe OMeé N
o} o)
. AR

\  OH
N

A(l);

0 ALy

N
Z ar?

A(IV); and
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© A(V);
wherein R® and R”” are each independently selected from H or R, wherein R is
independently selected from R, CO:R, COR, CHO, CO;H, and halo;

wherein Ar' and Ar® are each independently optionally substituted Cs.po aryl; and

whereinnis 0 or 1.

15.  The immunoconjugate of claim 11, wherein D is a pyrrolobenzodiazepine of

Fornula B:
NN
\  OH
N
H
RSN N (AR 2
O

wherein the horizontal wavy line indicates the covalent attachement site to the linker;
R"! and R"? are independently selected from H, methyl, ethyl, phenyl, fluoro-
substituted phenyl, and Cs.¢ heterocyclyl; and

nisQorl.

16.  The immunoconjugate of any one of claims 11 to 15, wherein the linker is

cleavable by a protease.
17.  The immunoconjugate of claim 16, wherein the linker comprises a val-cit

dipeptide or a Phe-Lys dipeptide.
18.  The immunoconjugate of claim 11 having the formula
[ , o} NHz

P o
| LRCTTS 3@9&
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19.  The immunoconjugate of any one of claims 11 to 18, wherein p ranges from 1-

20.  The immunoconjugate of claim 12, comprising the structure:

RL1 ?
he

o)

O

R19 RQ \l(
X X N
R‘t? R?’

R1s RG 5

D ;
wherein CBA represents the antibody (Ab); R™ and R™ are each independently
selected from H and methyl, or together with the carbon atom to which they are bound form a

cyclopropylene group; and Y is selected from a single bond, (al), and (a2):

| A
e Ol
T R

N
. @) @2);
wherein N shows where the group binds to the N10 of the PBD moiety.

+*

21.  The immunoconjugate of claim 20, comprising a structure selected from:

D-i ‘ ;
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; and

DAl
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22. The immﬁnoconjugate of claim 20 or claim 21, comprising the structure:

wherein R and R®” are each independently selected from H and R”.
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23.  The immunoconjugate of claim 20 or claim 21, comprising the structure:

wherein Ar' and Ar” are each independently optionally substituted Cs.o0 aryl.
24, The immunoconjugate of claim 23, wherein Ar' and Ar® are each independently
selected from optionally substituted phenyl, furanyl, thiopheny! and pyridyl.

25.  The immunoconjugate of claim 20 or claim 21, comprising the structure:

wherein R"! and RY? are each independently selected from H, methyl, ethyl, optionally

substituted phenyl, and Cs. heterocyclyl.

26. T}}é"/immulloconjugate of claim 25, wherein R¥! and RY? are each independently
selected from H',' phenyl, and 4-fluorophenyl.

27.  Animmunoconjugate having a formula selected from:

S, \/\s/s NAb
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LT Iih

wherein Ab is an antibody comprising (i) HVR-H1 comprising the amino acid sequence of
SEQ ID NO: 9, (ii) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 10, (iii)
HVR-H3 comprising the amino acid sequence of SEQ ID NO: 11, (iv) HVR-LI comprising the

p

]

b

amino acid sequence of SEQ ID NO: 15, (v) HVR-L2 comprising the amino acid sequence of
SEQ ID NO: 13, and (vi) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 14;
and wherein p ranges from 1 to 3.

28.  Animmunoconjugate having the formula:

. OYNH

e wﬁwﬁ%ﬁ&

wherein Ab is an antibody comprising (i) HVR-HI comprising the amino acid sequence of
SEQ ID NO: 9, (if) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 10, (iii)
HVR-H3 comprisin’é the amino acid sequence of SEQ ID NO: 11, (iv) HVR-L1 comprising the

— .

3

amino acid sequence of SEQ ID NO: 15, (v) HVR-L2 comprising the amino acid sequence of
SEQ ID NO: 13, and (vi) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 14;
and wherein p ranges from 1 to 3.

29.  The immunoconjugate of claim 27 or 28, wherein the antibody comprises a VH
sequence of SEQ ID NO: 7 and a VL sequence of SEQ 1D NO: 8.

30.  The immunoconjugate of claim 29, wherein the antibody comprises a heavy
chain of SEQ ID NO: 26 and a light chain of SEQ ID NO: 23.

31.  The immunoconjugate of any onc of the preceding claims, wherein the antibody

is a monoclonal antibody.
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32. The immunoconjugate of any one of the preceding claims, wherein the antibody

is a human, humanized, or chimeric antibody.

33.  The immunoconjugate of any one of the preceding claims, wherein the agtibody
is an antibody fragment that binds CD22.
34.  The immunoconjugate of claim any one of the preceding claims, wh'éi'ein the

antibody binds human CD22.

35.  The immunoconjﬁgate of claim 34, wherein human CD22 has th'e sequence of
SEQ ID NO: 28 or SEQ ID NO: 29. \

36. A pharmaceutical formulation comprising the immunoconjugate of any one of
the preceding claims and a pharmaceutically acceptable carrier.

37.  The pharmaceutical formulation of claim 36, further comprising an additional
therapeutic agent. /

38.  Useofthe immunéconjugate of any one of cla{fns 1 to 35 in the manufacture of
a medicament for the treatment of an individual having a,C'D22-positive cancer.

39.  The use of claim 38, wherein the CD22-positive cancer is selected from -
lymphoma, non-Hogkins lymphoma (NHL), aggressive NHL, relapsed aggressive NHL,
relapsed indolent NHL, refractory NHL, refractorj; indolent NHL, chronic lymphocytic
leukemia (CLL), small lymphocytic iymphomdjieukemia, hairy cell leukemia (HCL), acute
Iymphocytic leukemia (ALL), Burkitt’s lymﬁhoma, and mantle cell lymphoma.

40.  The use of claim 39, thré}n the immunoconjugate is to be administered with

an additional therapeutic agent to the}ﬁdividual.

41.  The use of claim 4Q5"'Wherein the additional therapeutic agent comprises an
antibody that binds CD7%. ﬁ
42.  The use of claifh 41, wherein the additional therapeutic agent is an

immunoconjugate comprisihg an antibody that binds CD79b covalently attached to a cytotoxic
agent. .

43.  Useofthe immunoconjugate of any one of claims 1 to 35 in the manufacture of
a medicament for /\ﬂﬁ;e inhibition of proliferation of a CD22-positive cell, wherein the cell is to
be exposed to the immunoconjugate under conditions permissive for binding of the
immunoconjugate to CD22 on the surface of the cell, thereby inhibiting proliferation of the
cell. .

44.  The use of claim 43, wherein the cell is a neoplastic B cell.

\,4.5. The use of claim 44, wherein the cell is a lymphoma cell.
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46.  An in vitro method of inhibiting proliferation of a CD22-positive cell, the
method comprising exposing the cell to the immunoconjugate of any one of claims 1 to 35 A
under conditions permissive for binding of the immunoconjugate to CD22 on the surfagé of the
cell, thereby inhibiting proliferation of the cell. "

47.  The method of claim 46, wherein the cell is a neoplastic B cell.

48.  The method of claim 47, wherein the cell is a lymphoma cell.
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WHAT IS CLAIMED IS:
1. An immunoconjugate of formula Ab-(L-D)p, wherein:
(a) Ab is an antibody that binds CD22;
(b) L is a linker;
(c) D is a cytotoxic agent; and
(d) p ranges from 1-8;

wherein D is a pyrrolobenzodiazepine of Formula A:

R‘ES
N X X
——
/L’, N RY7 R7
R12/\‘/
0 R16 .

wherein the wavy line indicates the covalent attachment site to the linker;

the dotted lines indicate the optional presence of a double bond between C1 and C2 or C2
and C3;

R?is independently selected from H, OH, =0, =CH,, CN, R, OR, =CH—RD, :C(RD)z,
0-802-R, CO,R and COR, and optionally further selected from halo or dihalo, wherein
R”is independently selected from R, CO;R, COR, CHO, CO,H, and halo;

R® and R® are independently selected from H, R, OH, OR, SH, SR, NH;, NHR, NRR’,
NO,, MesSn and halo;

R’ is independently selected from H, R, OH, OR, SH, SR, NH,, NHR, NRR’, NO,,
Me;Sn and halo;

Q is independently selected from O, S and NH;

R is either H, or R or, where Q is O, SO3M, where M is a metal cation;

Rand R’ are each independently selected from optionally substituted Cy_; alkyl,

Cs.20 heterocyclyl and Cs.g aryl groups, and optionally in relation to the group NRR’, R
and R’ together with the nitrogen atom to which they are attached form an optionally
substituted 4-, 5-, 6- or 7-membered heterocyclic ring;

Ru, Rm, R and R are as defined for Rz, R(’, R’ and R’ respectively;

R" is a Cj.; alkylene group, which chain may be interrupted by one or more heteroatoms

and/or aromatic rings that are optionally substituted; and
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X and X’ are independently selected from O, S and N(H); and wherein the antibody binds

an epitope within amino acids 20 to 240 of SEQ ID NO: 28.

2. The immunoconjugate of claim 1, wherein the antibody comprises (i) HVR-H3
comprising the amino acid sequence of SEQ ID NO: 11, (ii) HVR-L3 comprising the amino acid
sequence of SEQ ID NO: 14, and (iii) HVR-H2 comprising the amino acid sequence of SEQ ID
NO: 10. A

3. The immunoconjugate of claim 1 or claim 2, wherein the antibody comprises (i)
HVR-H1 comprising the amino acid sequence of SEQ ID NO: 9, (ii) HVR-H2 comprising the
amino acid sequence of SEQ ID NO: 10, and (i1i) HVR-H3 comprising the amino acid sequence
of SEQ ID NO: 11.

4. The immunoconjugate of claim 1, wherein the antibody comprises:

a) (1) HVR-Hl comprising the amino acid sequence of SEQ ID NO: 9, (i1) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 10, (iit) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 11, (iv) HVR-L1 comprising an amino acid sequence selected
from SEQ ID NOs: 12 and 15 to 22, (v) HVR-L2 comprising the amino acid sequence of SEQ
ID NO: 13, and (vi) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 14; or

b) (i) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 9, (ii)) HVR-H2
comprising the amino acid sequence of SEQ ID NO: 10, (i1i) HVR-H3 comprising the amino
acid sequence of SEQ ID NO: 11, (iv) HVR-L1 comprising the amino acid sequence of SEQ ID
NO: 15, (v) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 13, and (vi) HVR-L3
comprising the amino acid sequence of SEQ ID NO: 14.

5. The immunoconjugate of any one of claims 1 to 3, wherein the antibody
comprises: |

a) (1) HVR-L1 comprising an amino acid sequence selected from SEQ ID NOs: 12 and 15
to 22, (i1) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 13, and (iii) HVR-L3
comprising the amino acid sequence of SEQ ID NO: 14; or

b) (1) HVR-L1 comprising the amino acid sequence of SEQ ID NO: 15, (11)) HVR-L2
comprising the amino acid sequence of SEQ ID NO: 13, and (iii) HVR-L3 comprising the amino
acid sequence of SEQ ID NO: 14. -

6. The immunoconjugate of any one of claims 1 to 5, wherein the antibody

comprises:
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a) a VH sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 7; or

b) a VL sequence having at least 95% sequence identity to the amino acid sequence of
SEQ ID NO: 8; or

¢) a VH sequence as in (a) and a VL sequence as in (b).

7. The immunoconjugate of claim 6, comprising a VH sequence having the amino
acid sequence of SEQ ID NO: 7.
8. The immunoconjugate of claim 6, comprising a VL sequence having the amino

acid sequence of SEQ ID NO: 6 or a VL sequence having the amino acid sequence of SEQ ID

NO:8.
9. An immunoconjugate comprising an antibody that binds CD22 covalently

attached to a cytotoxic agent, wherein the antibody comprises (a) a VH sequence having the
amino acid sequence of SEQ ID NO: 7 and a2 VL sequence having the amino acid sequence of
SEQ ID NO: 8, and wherein the cytotoxic agent is a pyrrolobenzodiazepine.

10.  Theimmunoconjugate of any one of claims 1 to 9, wherein the antibody is an
IgGl, IgG2a or IgG2b antibody.

11.  The immunoconjugate of any one of claims 1 to 10, wherein D has the structure:

N’k
N b
- N 9'\2[/\/!/\/0 A
: ‘ n H
N OMe OMe N
] O

whereinnisOorl.

A(lT);

12.  The immunoconjugate of any one of claims 1 to 10, wherein D has a structure

Na'hs
\N OH
n H
OMe OMe N
O

selected from:

A(l;
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N
\  OH
N
H
N . RE
0O O A(IID);
Naths
\  OH
N
H
N
Va Ar2
A(V);
and
NN
\  OH
N
H
N
Ar?
0 A(V);

wherein R® and R¥ are each independently selected from H or RP, wherein R® is
independently selected from R, CO;R, COR, CHO, CO;,H, and halo;

wherein Ar' and Ar” are each independently optionally substituted Cs.o aryl; and

whereinnis O or 1.

13.  The immunoconjugate of any one of claims 1 to 10, wherein D is a

pyrrolobenzodiazepine of Formula B:

nH
\  OH
N
H
N~ A RV2
0]

wherein the horizontal wavy line indicates the covalent attachment site to the linker;

RY! and RV are independently selected from H, methyl, ethyl, phenyl, fluoro-substituted
phenyl, and Cs.¢ heterocyclyl; and

nis Oor 1.

14.  The immunoconjugate of any one of claims 1 to 13, wherein the linker is

cleavable by a protease.
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15.  The immunoconjugate of claim 14, wherein the linker comprises a val-cit
dipeptide or a Phe-Lys dipeptide.

16.  The immunoconjugate of any one of claims 1 to 10having the formula

o] NH,

>

G,

w
;{f

o

Zz%

te {

xTZ
T

o}
o o]
—P.
17.  The immunoconjugate of any one of claims 1 to 16, wherein p ranges from 1-3.
18.  The immunoconjugate of any one of claims 1 to 10, comprising the structure:

wherein CBA represents the antibody (Ab); R™ and R™ are each independently selected
from H and methyl, or together with the carbon atom to which they are bound form a

cyclopropylene group; and Y is selected from a single bond, (al), and (a2):
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(al)
(a2);
wherein N shows where the group binds to the N10 of the PBD moiety.

| e
*\N/\/N (] \©\/0 o

19.  The immunoconjugate of claim 18, comprising a structure selected from:
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20.  The immunoconjugate of claim 18 or claim 19, comprising the structure:

wherein R” and R®” are each independently selected from H and RP.

21. The immunoconjugate of claim 18 or claim 19, comprising the structure:
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\{ OH
N
H
N
= Ar2
0]

wherein Ar' and Ar are each independently optionally substituted Cs.p aryl.
22.  The immunoconjugate of claim 21, wherein Ar' and Ar” are each independently
selected from optionally substituted phenyl, furanyl, thiophenyl and pyridyl.

23.  The immunoconjugate of claim 18 or claim 19, comprising the structure:

wherein RY! and RY? are each independently selected from H, methyl, ethyl, optionally
substituted phenyl, and Cs_¢ heterocyclyl.

24.  The immunoconjugate of claim 23, wherein R¥' and RY* are each independently
selected from H, phenyl, and 4-fluorophenyl.

25.  An immunoconjugate having a formula selected from:
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L N
N =N O A H
N o ~o N
- 0 © J Prand
S
SAD

Psosean I%

wherein Ab is an anti-CD22 antibody comprising (i) HVR-HI comprising the amino acid

P

sequence of SEQ ID NO: 9, (i) HVR-H2 comprising the amino acid sequence of SEQ ID NO:
10, (iii) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 11, (iv) HVR-L1
comprising the amino acid sequence of SEQ ID NO: 15, (v) HVR-L2 comprising the amino acid

sequence of SEQ ID NO: 13, and (vi) HVR-L3 comprising the amino acid sequence of SEQ 1D
NO: 14; and wherein p ranges from 1 to 3.

26. An immunoconjugate having the formula:

Os NH, -

L RCTTS E@h

wherein Ab is an anti-CD22 antibody comprising (1) HVR-H1 comprising the amino acid

—ip-

b

sequence of SEQ ID NO: 9, (ii) HVR-H2 comprising the amino acid sequence of SEQ ID NO:
10, (iii) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 11, (iv) HVR-L1
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comprising the amino acid sequence of SEQ ID NO: 15, (v) HVR-L2 comprising the amino acid
sequence of SEQ ID NO: 13, and (vi) HVR-L3 comprising the amino acid sequence of SEQ ID
NO: 14; and wherein p ranges from 1 to 3.

27.  The immunoconjugate of claim 25 or 26, wherein the antibody comprises a VH
sequence of SEQ ID NO: 7 and a VL sequence of SEQ ID NO: 8.

28. The immunoconjugate of claim 27, wherein the antibody comprises a heavy chain
of SEQ ID NO: 26 and a light chain of SEQ ID NO: 23.

29.  The immunoconjugate of any one of the preceding claims, wherein the antibody is
a monoclonal antibody.

30.  The immunoconjugate of any one of the preceding claims, wherein the antibody is
a human, humanized, or chimeric antibody.

31.  The immunoconjugate of any one of the preceding claims, wherein the antibody is
an antibody fragment that binds CD22.

32.  The immunoconjugate of claim any one of the preceding claims, wherein the
antibody binds human CD22,

33.  The immunoconjugate of claim 32, wherein human CD22 has the sequence of
SEQ ID NO: 28 or SEQ ID NO: 29.

34, A pharmaceutical formulation comprising the immunoconjugate of any one of the
preceding claims and a pharmaceutically acceptable carrier.

35.  The pharmaceutical formulation of claim 34, further comprising an additional
therapeutic agent.

36.  Use of the immunoconjugate of any one of claims 1 to 33 in the manufacture of a
medicament for the treatment of an individual having a CD22-positive cancer.

37.  The use of claim 36, wherein the CD22-positive cancer is selected from -
lymphoma, non-Hogkins lymphoma (NHL), aggressive NHL, relapsed aggressive NHL, relapsed
indolent NHL, refractory NHL, refractory indolent NHL, chronic lymphocytic leukemia (CLL),
small lymphocytic lymphoma, leukemia, hairy cell leukemia (HCL), acute lymphocytic leukemia
(ALL), Burkitt’s lymphoma, and mantle cell lymphoma.

38. The use of claim 37, wherein the immunoconjugate is to be administered with an

additional therapeutic agent to the individual.
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39.  The use of claim 38, wherein the additional therapeutic agent comprises an
antibody that binds CD79b.

40,  The use of claim 39, wherein the additional therapeutic agent is an
immunoconjugate comprising an antibody that binds CD79b covalently attached to a cytotoxic
agent.

41.  Use of the immunoconjugate of any one of claims 1 to 33 in the manufacture of a
medicament for the inhibition of proliferation of a CD22-positive cell in a condition
characterized by unregulated cell growth or proliferation, wherein the cell is to be exposed to the
immunoconjugate under conditions permissive for binding of the immunoconjugate to CD22 on
the surface of the cell, thereby inhibiting proliferation of the cell.

42. | The use of claim 41, wherein the cell is a neoplastic B cell.

43.  The use of claim 42, wherein the cell is a lymphoma cell.

44.  Anin vitro method of inhibiting proliferation of a CD22-positive cell, the method
comprising exposing the cell to the immunoconjugate of any one of claims 1 to 35 under
conditions permissive for binding of the immunoconjugate to CD22 on the surface of the cell.

45.  The method of claim 44, wherein the cell is a neoplastic B cell.

46.  The method of claim 45, wherein the cell is a lymphoma cell.
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enhanced apoptosis, which suggests a role of this antigen in B-cell survival (Otipoby, K.L. et
al., Nature (Lond) 384:634-637 (1996)). After binding with its natural ligand(s) or antibodies,
CD22 is rapidly internalized, providing a costimulatory signal in primary B cells and
proapoptotic signals in neoplastic B cells (Sato, S. et al., Immunity 5:551-562 (1996)).

[005] There is a need in the art for agents that target CD22 for the diagnosis and
treatment of CD22-associated conditions, such as cancer. The invention fulfills that need and

provides other benefits.

SUMMARY

[006] The disclosure provides anti-CD22 antibodies and immunoconjugates and
methods of using the same.

[007] In one aspect, there is provided an immunoconjugate of formula Ab-(L-D)p,

sebgrein-tieantbody bindeap-epitopevathin arins-geide- 200 200 LR RO I apd
rosain the o , .

{a) Ab is an antibody that binds CD272:

(by L is a linker;

{¢} D isa cvtotoxic agent: and

{d) v ranges from 1-8:

wherein D is a pyrrolobenzodiazepine of Formula As

whersin the wavy line indicates the covalent attachment site to the linker:

the dotted lines indicate the optional presence of a double bond between C1 and C2 or

C2 and C3:

R? is independently selected from H, OH, =0, =CH,, CN, R, OR, =CH-R", =C(R"),,

O-50r-R. CO-R and COR, and optionally further selected from halo or dihalo. wherein
RPis independently selected from R, CO-R, COR. CHO, CO;H, and halo;

R® and R® are independently selected from H, R, OH, OR, SH. SR, NH,, NHE. NRR’,
NO», Mesdn and halo;

R” is independently selected from H, R, OH. OR, SH. SR, NH», NHE. NRR”. NCh,

MesSn and halo:




(} is independently selected from O, S and NH:

R'! is either H, or R or, where O is O, SO-M., where M is g metal cation:

Ciag heterocyelvl and Cs.og aryl groups, and optionally in relation to the group NRR R

and R’ together with the nitrogen atom to which thev are attached form an ontionally

substituted 4-, 5-, 6- or 7-membered heterocvelic ring;
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R RO R and B’ are as defined for R°. R°, R” and R respectivelv:

R"is a Cs.y5 alkylene group. which chain may be interrupted by one or more

heteroatoms and/or aromatic rines that are optionally substituted: and

X and X7 are independently selected from Q. 8 and N(HD): and wherein the antibody

binds an epitope within amino acids 20 to 240 of SEQ 1D NO: 28,

[008] In some embodiments, the antibody comprises (i) HVR-H3 comprising the
amino acid sequence of SEQ ID NO: 11, (ii) HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 14, and (iti) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 10. In
some embodiments, the antibody comprises (1) HVR-H1 comprising the amino acid sequence
of SEQ ID NO: 9, (ii) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 10, and
(iii) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 11. In some embodiments,
the antibody comprises: a) (i) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 9,
(i1) HVR-H2 comprising the amino acid sequence of SEQ ID NO: 10, (iii) HVR-H3
comprising the amino acid sequence of SEQ ID NO: 11, (iv) HVR-L1 comprising an amino
acid sequence selected from SEQ ID NOs: 12 and 15 to 22, (v) HVR-L2 comprising the amino
acid sequence of SEQ ID NO: 13, and (vi) HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 14; or b) (i) HVR-H1 comprising the amino acid sequence of SEQ ID NO: 9, (i1)
HVR-H2 comprising the amino acid sequence of SEQ ID NO: 10, (iii) HVR-H3 comprising
the amino acid sequence of SEQ ID NO: 11, (iv) HVR-L1 comprising the amino acid sequence
of SEQ ID NO: 15, (v) HVR-L2 comprising the amino acid sequence of SEQ ID NO: 13, and
(vi) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 14. In some embodiments,
the antibody comprises: a) (i) HVR-L1 comprising an amino acid sequence selected from SEQ
ID NOs: 12 and 15 to 22, (i) HVR-L2 comprising the amino acid sequence of SEQ ID NO:
13, and (iii) HVR-L3 comprising the amino acid sequence of SEQ ID NO: 14; or b) (i) HVR-
L1 comprising the amino acid sequence of SEQ ID NO: 15, (1) HVR-L2 comprising the amino
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wherein Ab is an anti-CD22 antibody comprising (i) HVR-H1 comprising the amino acid

p

sequence of SEQ ID NO: 9, (i1) HVR-H2 comprising the amino acid sequence of SEQ ID NO:
10, (i11) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 11, (iv) HVR-L1
comprising the amino acid sequence of SEQ ID NO: 15, (v) HVR-L2 comprising the amino
acid sequence of SEQ ID NO: 13, and (vi) HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 14; and wherein p ranges from 1 to 3.

[021] In one aspect, there is provided an immunoconjugate having the formula:

O NH

LT Uﬁx

wherein Ab is an anti-CD22 antibody comprising (i) HVR-H1 comprising the amino acid

— P
sequence of SEQ ID NO: 9, (i1) HVR-H2 comprising the amino acid sequence of SEQ ID NO:
10, (iii) HVR-H3 comprising the amino acid sequence of SEQ ID NO: 11, (iv) HVR-L1
comprising the amino acid sequence of SEQ ID NO: 15, (v) HVR-L2 comprising the amino
acid sequence of SEQ 1D NO: 13, and (vi) HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 14; and wherein p ranges from 1 to 3. In some such embodiments, the antibody
comprises a VH sequence of SEQ ID NO: 7 and a VL sequence of SEQ ID NO: 8. In some
embodiments, the antibody comprises a heavy chain of SEQ ID NO: 26 and a light chain of
SEQ ID NO: 23.

[622] In any of the embodiments discussed herein, the antibody may be a monoclonal
antibody. In some embodiments, the antibody may be a human, humanized, or chimeric

antibody. In some embodiments, the antibody is an antibody fragment that binds CD22. In
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some embodiments, the antibody binds human CD22. In some such embodiments, human
CD22 has the sequence of SEQ ID NO: 28 or SEQ ID NO: 29.

[023] In one aspect, there is provided a pharmaceutical formulation comprising the
immunoconjugate as described herein and a pharmaceutically acceptable carrier. In some
embodiments, the pharmaceutical formulation comprises an additional therapeutic agent.

[0023a] In one aspect, there is provided the use of the immunoconjugate as described

herein in the manufacture of a medicament for the treatment of an individual having a

CD22-positive cancer.

[024] In some embodiments, methods of treating an individual with a CD22-positive
cancer are provided. In some embodiments, a method comprises administering to the
individual an effective amount of an immunoconjugate described herein. In some
embodiments, the CD22-positive cancer is selected from lymphoma, non-Hogkins lymphoma
(NHL), aggressive NHL, relapsed aggressive NHL, relapsed indolent NHL, refractory NHL,
refractory indolent NHL, chronic lymphocytic leukemia (CLL), small lymphocytic lymphoma,
~ leukemia, hairy cell leukemia (HCL), acute lymphocytic leukemia (ALL), Burkitt’s lymphoma,
and mantle cell lymphoma. In some embodiments, the method further comprises
administering an additional therapeutic agent to the individual. In some such embodiments,
the additional therapeutic agent comprises an antibody that binds CD79b. In some
embodiments, the additional therapeutic agent is an immunoconjugate comprising an antibody
that binds CD79b covalently attached to a cytotoxic agent.

[0024a] In one aspect, there is provided the use of the immunoconjugate as described

herein in the manufacture of a medicament for the inhibition of proliferation of a

CD22-positive cell in a condition characterized by unregulated cell growth or

proliferation, wherein the cell is to be exposed to the immunoconjugate under

conditions permissive for binding of the immunoconjugate to CD22 on the surface of

the cell, thereby inhibiting proliferation of the cell.

[025] In one aspect, there is provided an in vizro method of inhibiting proliferation of
a CD22-positive cell, the method comprising exposing the cell to the immunoconjugate
described herein under conditions permissive for binding of the immunoconjugate to CD22 on
the surface of the cell-thereby-inhibiting protiferation-ofthe-eell. In some embodiments, the

cell is a neoplastic B cell. In some embodiments, the cell is a lymphoma cell.
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