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Accordingly, the present disclosure;—n—ene—aspeet; provides a -combination of (a) an
immunoconjugate comprising a first antibody engineered to have reduced effector function and
an effector moiety, and (b) a second antibody engineered to have increased effector function, for

use in treating a disease in an individual in need thereof. In one aspect, there is provided a

combination of (a) an immunoconjugate comprising a first antibody engineered to have reduced

effector function and an effector moiety, and (b) a second antibody engineered to have increased

effector function, for use in treating a disease in an individual in need thereof, wherein the

effector moiety is a human IL-2 molecule comprising the amino acid substitutions F42A. Y45A

and 1L.72G, wherein the first antibody is a full-leneth 1eG-olass antibody directed to an antigen

presented on a tumor cell or in a tumor cell environment, and comprises the amino acid

substitutions 1.234A, L235A and P329G (EU numbering as described in Kabat) in the

immunoglobulin_heavy chains, and wherein the second antibody i1s a full-length IeG-class

antibody directed to an antigen presented on a tumor cell, and is engineered to have an increased

proportion of non-fucosylated oligosaccharides in the Fe region as compared to a non-engineered

antibody.;—wheret

region- In one embodiment the effector moiety is a cytokine. In one embodiment the cytokine is
selected from the group consisting of IL-2, GM-CSF, IFN-a, and IL-12. In a particular
embodiment the effector moiety is IL-2. In another embodiment the effector moiety is IL-12. In
another particular embodiment the IL-2 effector moiety is a mutant IL-2 effector moiety
comprising at least one amino acid mutation, particularly an amino acid substitution, that reduces
or abolishes the affinity of the mutant IL-2 effector moiety to the a-subunit of the IL-2 receptor
but preserves the affinity of the mutant IL-2 effector moiety to the intermediate-affinity 1L-2
receptor, compared to the non-mutated IL-2 effector moiety. In a specific embodiment, the
mutant IL-2 effector moiety comprises one, two or three amino acid substitutions at one, two or
three position(s) selected from the positions corresponding to residue 42, 45, and 72 of human IL-
2 (SEQ ID NO: 1). In a more specific embodiment, the mutant IL-2 effector moiety comprises
three amino acid substitutions at the positions corresponding to residue 42, 45 and 72 of human
IL-2. In an even more specific embodiment, the mutant [L-2 effector moiety is human IL-2
comprising the amino acid substitutions F42A, Y45A and L72G. In certain embodiments the
mutant IL-2 effector moiety additionally comprises an amino acid mutation at a position

corresponding to position 3 of human IL-2, which eliminates the O-glycosylation site of IL-2. In
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a specific embodiment the mutant IL-2 effector moiety comprises the amino acid sequence of

SEQ ID NO: 2. In one embodiment the effector moiety is a single-chain effector moiety.

In one embodiment the first antibody is a full-length IgG class antibody, particularly a full-length
IgGy sub-class antibody. In one embodiment the effector moiety shares an amino- or carboxy-
terminal peptide bond with the first antibody. In one embodiment the effector moiety shares an
amino-terminal peptide bond with the first antibody. In one embodiment, the effector moiety is
fused at its N-terminus to the C-terminus of one of the heavy chains of the first antibody. In a
particular embodiment, the immunoconjugate comprises not more than one effector moiety. In
one embodiment the immunoconjugate essentially consists of an effector moiety and a first
antibody joined by one or more peptide linkers. In a specific embodiment the immunoconjugate
comprises an effector moiety, particularly a single chain effector moiety, and a first antibody,
particularly a full-length IgG class antibody, wherein the effector moiety is fused at its amino-

terminal amino acid to the carboxy-terminus of one of the heavy chains of the first antibody,
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(a) an immunoconjugate comprising a first full-length IgG class antibody engineered to have
reduced effector function by introduction of one or more amino acid mutation in the Fc
region and a cytokine, wherein the effector moiety is fused at its amino-terminal amino acid
to the carboxy-terminus of one of the heavy chains of the first antibody, optionally through a
peptide linker, and

(b) a second full-length IgG class antibody engineered to have increased effector function by
modification of the glycosylation in the Fc region, for use in treating a disease in an
individual in need thereof. ln—aneother—aspeet—tThe disclosure provides a pharmaceutical
composition comprising (a) an immunoconjugate comprising a first antibody engineered to
have reduced effector function and an effector moiety, and (b) a second antibody engineered
to have increased effector function, in a pharmaceutically acceptable carrier;—wherein—the
eﬁf@%mme%%%%m%@%%ﬁe&mm%em%%—m&é&a%@&
partieutarby-an-anrino-aecid-substitation-thatr

region._In another aspect, there is provided a pharmaceutical composition comprising (a) an

immunoconjugate comprisinge a first antibody engineered to have reduced effector function

and an effector moiety, and (b) a second antibodv engineered to have increased effector

function, in a pharmaceutically acceptable carrier, wherein the effector moiety is a human [L-

2 molecule comprising the amino acid substitutions F42A. Y45A and 172G, wherein the first

antibody is a full-length TeG-class antibody directed to an antigen presented on a tumor cell

or in a tumor cell environment, and comprises the amino acid substitutions L234A. L.235A

and P329G (EU numbering as described in Kabat) in the immunoglobulin heavy chains, and

wherein the second antibody is a full-length IeG-class antibodv directed to an antigen

presented on a tumor cell, and is engineered to have an increased proportion of non-

fucosvlated oligosaccharides in the Fc region as compared to a non-engineered antibody

The disclosure;—n—anether—aspeet; also encompasses the use of (a) an immunoconjugate
comprising a first antibody engineered to have reduced effector function and an effector

moiety, and (b) a second antibody engineered to have increased effector function, for the
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manufacture of a medicament for the treatment of cancer in an individual ;—wherein—the
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restor: In another aspect, there is provided use of (a) an immunoconjugate comprising a first

antibody engineered to have reduced effector function and an effector moiety, and (b) a

second antibodv engineered to have increased effector function, for the manufacture of 2

medicament for the treatment of cancer in an individual, wherein the effector moiety is a

human IL-2 molecule comprising the amino acid substitutions F42A. Y45A and L72G,

wherein the first antibody is a full-leneth leG-class antibody directed o an antigen presented

on a tumor cell or in a tumor cell environment, and comprises the amino acid substitutions

L234A 1L235A and P329G (BU numbering as described in Kabat) in the immunoglobulin

heavy chains, and wherein the second antibody is a full-length IsG-class antibody directed to

an anfigen presented on a tumor cell, and is engineered to have an increased proportion of

non-fucosvlated oligosaccharides in the Fe region as compared to a non-engineered antibodv.

The disclosure further provides a method of treating a disease in an individual, comprising
administering to the individual a combination of (a) an immunoconjugate comprising a first
antibody engineered to have reduced effector function and an effector moiety, and (b) a
second antibody engineered to have increased effector function, in a therapeutically effective

amount.

In another aspect, the disclosure provides use of (a) an immunoconjugate comprising a first
antibody engineered to have reduced effector function and an effector moiety for the
manufacture of a medicament for treatment of cancer in an individual in combination with (b)
a second antibody engineered to have increased effector function, wherein the effector moiety

is a_human IL-2 molecule comprising the amino acid substitution F42A, Y45A and 1.72G.

wherein the first antibody is a full-length IeG-class antibody directed to an antigen presented

on a tumor cell or in a tumor cell environment, and comprises the amino acid substitutions

L.234A. L235A and P329G (EU numbering as described in Kabat) in the immunoglobulin
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heavy chains, and wherein the second antibody is a full-length [¢G-class antibody directed to

an antigen presented on a tumor cell, and is engineered to have an increased proportion of

non-fucosvlated oligosaccharides in the Fc region as compared to a non-engineered antibody

mutantIb-2-effectormoetety-comprising—at-teast-one-amino—acid-mutation—particalarby—an

) | duces—thebinding—affini S | ) ‘ - ating B
e ’ | orherein il | hodu i s corod b i et : )
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region.

Also provided by the disclosure is a method of stimulating effector cell function in an
individual, comprising administering to the individual a combination of (a) an
‘immunoconjugate comprising a first antibody engineered to have reduced effector function
and an effector moiety, and (b) a second antibody engineered to have increased effector

function, in an amount effective to stimulate effector cell function.

In-a-forther-aspeet-tThe disclosure also provides a kit intended for the treatment of a disease,
comprising in the same or in separate containers (a) an immunoconjugate comprising a first
antibody engineered to have reduced effector function and an effector moiety, (b) a second
antibody engineered to have increased effector function, and (c) optionally a package insert

comprising printed instructions directing the use of the combined treatment as a method for

treating the disease

modification-of-the-glyeosylation—in-the Fe-region._In another aspect, there is provided a kit

intended for the treatment of a disease. comprising in the same or in separate containers {a)

an immunoconjugate comprising a first antibody engineered to have reduced effecior
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function and an effector moiety. (b) a second antibodyv engineered to have increased effector

function, and (c) optionally a package insert comprising printed instructions directing the use

of the combined treatment as a method for treating the disease, wherein the effector moiety is

a human IL-2 molecule comprising the amino acid substitution F42A. Y45A and L72G

wherein the first antibodyv 1s a full-length leG-class antibody directed to an antigen presented
on a tumor cell or in a tumor cell environment, and comprises the amino acid substitutions

L234A. L235A and P329G (EU numbering as described in Kabaf) in the immunoglobulin

heavy chains., and wherein the second antibody is a full-length leG-class antibody directed to

an antigen presented on a tumor cell, and is engineered to have an increased proportion of

non-fucosvlated oligosaccharides in the Fe region as compared to a non-engineered antibody.
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Claims

1. A combination of (a) an immunoconjugate comprising a first antibody engineered to have
reduced effector function and an effector moiety, and (b) a second antibody engineered to have

increased effector function, for use in treating a disease in an individual in need thereof,

wherein the effector moiety is a svatant-human [L-2 effectormeietymolecule comprising at-least
one-amine-acid-mutation-partieslarky-anthe amino acid substitutiong

MWWW@@%MMM&W%

aetivating-Fereeeptor F42A, Y45A and L72G,

wherein the first antibody is a full-length IeG-g¢lass antibodyv directed to an anfigen presented

on a tumor cell or in a tumor cell environment, and comprises the amino acid substitutions

L2344, 1L235A and P329G (EU numbering as described in Kabat) in the immunoglobulin

heavy chains, and

wherein the second antibody is a full-length IgG-class antibody directed to an antigen

presented on a tumor cell, and is _engineered by-introduction-of-one-or-more-amino—aecid
watations—in—the—Fe-region—or-by—modibeation—of-the-ebyessydationto have an increased

proportion _of non-fucosylated oligosaccharides in the Fc region_as compared to a non-

engineered antibody.

42. The combination of any—ene-ef-claims 1-te-3, wherein the mutentt-2-effector moiety

comprises the amino acid sequence of SEQ ID NO: 2.

53. The combination of aﬁ%eﬁe—e@clalms 1 te~4or 2, wherein the first antibody is a—ful-Jength

an IgGy sub-class antibody.

64. The combination of any one of claims 1 to 53, wherein the effector moiety shares an amino-or

carboxy-terminal peptide bond with the first antibody.
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+65. The combination of any one of claims 1 to 94, wherein the immunoconjugate essentially
“consists of an effector moiety and a first antibody engineered to have reduced effector
function, wherein the effector moiety is fused at its amino-terminal amino acid to the
carboxy-terminus of one of the heavy chains of the first antibody, optionally through a

peptide linker.

4+26. The combination of any one of claims 1 to +13, wherein the first antibody is directed to
an antigen selected from the group of Fibroblast Activation Protein (FAP), the Al domain of
Tenascin-C (TNC A1), the A2 domain of Tenascin-C (TNC A2), the Extra Domain B of
Fibronectin (EDB), Carcinoembryonic Antigen (CEA) and Melanoma-associated Chondroitin
Sulfate Proteoglycan (MCSP).

137. The combination of any one of claims 1 to 426, wherein the first antibody is directed to
Fibroblast Activated Protein (FAP) and comprises a heavy chain variable region sequence
that is at least about 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to a
sequence selected from the group consisting of SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID
NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO:
25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35,
SEQ ID NO: 37, SEQ iD NO: 39, SEQ ID NO: 41, SEQ ID NO: 43, SEQ ID NO: 45, SEQ
ID NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID
NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67
and SEQ ID NO: 69, and a light chain variable region sequence that is at least about 80%,
85%., 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to a sequence selected from the
group consisting of: SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 16,
SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ
ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID
NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO:
48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58,
SEQ ID NO: 60, SEQ ID NO: 62, SEQ ID NO: 64, SEQ ID NO: 66 and SEQ ID NO: 68.
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448. The combination of any one of claims 1 to 436, wherein thé first antibody is directed to
Carcinoembryonic Antigen (CEA) and comprises a heavy chain variable region sequence that
is at least about 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the
sequence of SEQ ID NO: 114, and a light chain variable region sequence that is at least about
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the sequence of SEQ ID
NO: 115.

4+59. The combination of any one of claims 1 to +48, wherein the second antibody is afull-

sth-teG-cluss-antibodypartieulasly-an 1gG; subclass antibody.

1
¥

1610. The combination of any one of claims 1 to 459, wherein the effector function is
selected from the group of binding to an activating Fc receptor, ADCC, ADCP, CDC, and

cytokine secretion.

1+711. The combination of any one of claims 1 to +610, wherein the effector function is

increased binding to an activating Fc receptor and/or increased ADCC.

Py p o g
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2012. The combination of any one of claims 1 to +%11, wherein the second antibody is
directed to an antigen selected from the group of CD20, Epidermal Growth Factor Receptor
(EGFR), HER2, HER3, Insulin-like Growth Factor 1 Receptor (IGF-1R), Carcinoembryonic
Antigen (CEA), c-Met, CUB domain-containing protein-1 (CDCP1), and Melanoma-
associated Chondroitin Sulfate Proteoglycan (MCSP).
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2+13. The combination of any one of claims 1 to 2812, wherein the disease is a disorder

treatable by stimulation of effector cell function, particularly cancer.

2214. The combination of any one of claims 1 to 2413, wherein the individual is a mammal,

particularly a human.
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2315. A pharmaceutical composition comprising (a) an immunoconjugate comprising a first
antibody engineered to have reduced effector function and an effector moiety, and (b) a
second antibody engineered to have increased effector function, in a pharmaceutically

acceptable carrier, wherein the effector moiety is a mutant—human I1-2 effector

moitetymolecule comprising at-teast-ene-the amino acid mutation-partieularty-an-smine-aeid
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wherein the first antibody eemaprises—in-its-Fe-region-one-ormore-amino-acid-mulationth
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length IeG-class antibody directed to an antigen presented on a tumor cell or in a tumor cell

environment, and comprises the amino acid substitutions L234A. 1.235A and P329G (EU

numbering as described 1in Kabat) in the immunoglobulin heavy chains, and

wherein the second antibody is a full-length IgG-class antibody directed to an antigen

presented on a tumor cell, and is engineered-by—introduct: Frane—orpore-amine—asie
ations-in-the-Feregton-or-by-modibication-of-the-glyeosdation-inthe Feregion to have an

increased proportion of non-fucosvlated olicosaccharides in the Fe resion as compared to a

non-engineered antibody.

2416. Use of (a) an immunoconjugate comprising a first antibody engineered to have reduced
effector function and an effector moiety, and (b) a second antibody engineered to have
increased effector function, for the manufacture of a medicament for the treatment of cancer

in an individual,

wherein the effector moiety is a mutant-human 11.-2 effectormeietymolecule comprising &t

least-enethe amino acid mutation—partieularbyan-amino—acid-substitution—that-reduces
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receptor—eompared-to-the-nop-mutatea—t-2-effector-meoietysubstitutions F42A, Y45A and
L72G,
wherein the first antibody-esmprises-in—its-Heregion-one-oi-more-amino-seid-mutation-tha

roei-the-pidineafhaibeobtdeed smeconfeente-to-an-active Eereceptor is a full
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length IeG-class antibody directed to an antigen presented on a tumor cell or in a tumor cell

environment, and comprises the amino acid substitutions 1.234A. 1.235A and P329G (EU

numbering as described in Kabat) in the immunoglobulin heavy chains, and

wherein the second antibody is a full-length IgG-class antibody directed to an antigen

presented on a tumor cell, and is engineered by-introduction-of TSGR O aetd

-y

i-the-FEe-region-or-by-modification-of-the-plyessylation-in-to have an increased
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proportion _of non-fucosylated oligosaccharides in the Fc region_as compared to a non-

engineered antibody.

2517. Use of (a) an immunoconjugate comprising a first antibody engineered to have reduced
effector function and an effector moiety for the manufacture of a medicament for treatment of
cancer in an individual in combination with (b) a second antibody engineered to have

increased effector function,

wherein the effector moiety is a sutant-human IL-2 effeetor-motetymolecule comprising at

ast-one-smino-acia-mutation—partienlarly-anthe amino acid substitution—that-—reduces

e dine abrneto b dbe 11 ceommiar
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receptos compared-to-the non-mutated 1L-2 effector moiety F42A, Y45A and 172G,

wherein the first antibody-eomprises—in-its-Fe-region-one-ormore mmino-seid-mutationthat

-educes—the-bindine affinity of the nunoconiusate—to-an—sctivating-Fe-receptor is a full-

& o

length 1eG-class antibody directed to an antigen presented on a tumor cell or in a tumor cell

environment, and comprises the amino acid substitutions L234A, 1.235A and P329G (EU

numbering as described in Kabat) in the immunoglobulin heavy chains, and

wherein the second antibody is a full-length IgG-class antibody directed to an antigen

presented on a tumor cell, and is engineered by—irtroduction—of-ope—ormore-anino-acic

o oA the Be veoic L BN sendy oy

mitations—itheFe-region—e 1€ ion—ot-the—sbressylation—to have an increased

proportion of non-fucosylated oligosaccharides in the Fc region_as compared to a non-

engineered antibody.
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2618. A kit intended for the treatment of a disease, comprising in the same or in separate
containers (a) an immunoconjugate comprising a first antibody engineered to have reduced
effector function and an effector moiety, (b) a second antibody engineered to have increased
effector function, and (c) optionally a package insert comprising printed instructions directing

the use of the combined treatment as a method for treating the disease,

wherein the effector moiety is a mutent-human 11-2 effector-moletycomprising-at-least-one

spino-acid-mutationpartenterly-an-molecule comprising the amino acid substitution;—that

roduees-or-obeolishes-the-affinitv-of the-mutant-Ho-Z-effector-motety-to-the-a-subunit-oF the
receptor-but-preserves-the-afbmity-of the-mutaent-1L-2-cffector-moiety he-intermediaty

gty Ho-Lrecepior—compared-to-the-non-mutsted -T-Z-elflector-moiety F42A, Y454 and

L72G,

wherein the first antibody-eemprises-in-its-Ee-repion-one-or-mere-amino-acid-mutotion-that
toces-the-binding-athnitr-olthe-mmunoconiugate-to-an-aetivating-Ee-receptor_is a full-

length loG-class antibody directed to an antigen presented on a tumor cell or in a tumor cell

environment, and comprises the amino acid substitutions L.234A. L235A and P329G (EU

numbering as described in Kabat) in the immunoglobulin heavy chains, and

wherein the second antibody is a full-length IgG-class antibody directed to an antigen

presented on a tumor cell, and is engineered by—introduction—of-one-or-meore-amine-acic
pHions-in-the-Heregion—or-by-modifleston—of-the-gbreosvlation—to_have an increased

proportion of non-fucosvlated oligosaccharides in the Fc region_as compared to a non-

engineered antibody.




