HETERODIMERIC ANTIBODIES THAT BIND ENPP3 AND CD3

PRIORITY CLAIM

[0001] This application claims priority to U.S. Provisional Application Nos. 62/812,922, filed
March 1, 2019 and 62/929,687, filed November 1, 2019, which are hereby incorporated by
reference in their entirety.

BACKGROUND

[0002] Antibody-based therapeutics have been used successfully to treat a variety of diseases,
including cancer. An increasingly prevalent avenue being explored is the engineering of single
immunoglobulin molecules that co-engage two different antigens. Such alternate antibody
formats that engage two different antigens are often referred to as bispecific antibodies. Because
the considerable diversity of the antibody variable region (Fv) makes it possible to produce an Fv
that recognizes virtually any molecule, the typical approach to bispecific antibody generation is
the introduction of new variable regions into the antibody.

[0003] A particularly useful approach for bispecific antibodies is to engineer a first binding
domain that engages CD3 and a second binding domain that engages an antigen associated with
or upregulated on cancer cells so that the bispecific antibody redirects CD3" T cells to destroy the
cancer cells. Ectonucleotide pyrophosphatase/phosphodiesterase family member 3 (ENPP3) has
previously been reported to be highly expressed in renal cell carcinoma and minimally expressed
in normal tissue. In view of this, it is believed that anti-ENPP3 antibodies are useful, for
example, for localizing anti-tumor therapeutics (e.g., chemotherapeutic agents and T cells) to
such ENPP3 expressing tumors. Provided herein are novel bispecific antibodies to CD3 and
ENPP3 that are capable of localizing CD3* effector T cells to ENPP3 expressing tumors.

SUMMARY

[0004] Accordingly, provided herein are ENPP3 antigen binding domains and anti-ENPP3
antibodies (e.g., bispecific antibodies).

[0004a] In one aspect, the present disclosure refers to a composition comprising an
Ectonucleotide pyrophosphatase/phosphodiesterase family member 3 (ENPP3) binding domain
comprising: a variable heavy domain comprising a variable heavy complementary determining
region 1 (vhCDR1), a variable heavy complementary determining region 2 (vhCDR?2), and a
variable heavy complementary determining region 3 (vhCDR3); and

A variable light domain comprising a variable light complementary determining region 1
(vICDR1), a variable light complementary determining region 2 (vICDR2), and a variable light
complementary determining region 3 (vICDR3), wherein the vhCDR1-3 and the vICDR1-3
selected from the group consisting of: a. the vhCDR1-3 from SEQ ID NO:252 and the vICDR1-3
from SEQ ID



ID NO:240; e. the vhCDR1-3 from SEQ ID NO:244 and the vICDR1-3 from SEQ ID
NO:248; and f. the vhCDR1-3 from SEQ ID NO:260 and the vICDR1-3 from SEQ ID
NO:264.

[0004i] In another aspect, the present disclosure refers to a heterodimeric antibody
comprising: a) a first monomer comprising from N-terminal to C-terminal, VH1-CH1-a first
domain linker-scFv-a second domain linker-CH2-CH3, wherein VH1 is a first variable heavy
domain, scFv is an anti-CD3 scFv and CH2-CH3 is a first Fc domain; b) a second monomer
comprising from N-terminal to C-terminal, VH1-CH1-hinge-CH2-CH3, wherein CH2-CH3 is
a second Fc domain; and c¢) a common light chain comprising VL.1-CL, wherein said VL1 is
first variable light domain and CL is a constant light domain; wherein the first Fc domain
comprises amino acid variants S364K/E357Q; wherein the second Fc domain comprises
amino acid variants L368D/K370S; wherein the first and second Fc domains each comprises
amino acid variants E233P/1.234V/L235A/G236del/S267K; wherein said second monomer
comprises amino acid variants N208D/Q295E/N384D/Q418E/N421D; wherein said VH1 and
said VL1 form an ENPP3 binding domain, said scFv comprises a second VH domain (VH2),
a scFv linker, and a second VL domain (VL2), and said VH2 and said VL2 form a CD3
binding domain; wherein VH1 and VL1 are selected from the group consisting: a. SEQ ID
NO:252 and SEQ ID NO:256; b. SEQ ID NO:218 and SEQ ID NO:222; c. SEQ ID NO:228
and SEQ ID NO:232; d. SEQ ID NO:236 and SEQ ID NO:240; e. SEQ ID NO:244 and SEQ
ID NO:248; and f. SEQ ID NO:260 and SEQ ID NO:264; wherein said VH2 and said VL2
are selected from the group consisting of: a. SEQ ID NO:93 and SEQ ID NO:97; b. SEQ ID
NO:103 and SEQ ID NO:107; c. SEQ ID NO:113 and SEQ ID NO:117; d. SEQ ID NO:123
and SEQ ID NO:127; e. SEQ ID NO:133 and SEQ ID NO: 137; and f. SEQ ID NO:143 and
SEQ ID NO:147, and wherein numbering is according to EU numbering.

[0004j] In another aspect, the present disclosure refers to a heterodimeric antibody
comprising: a. a first monomer comprising SEQ ID NO:531; b. a second monomer
comprising SEQ ID NO:532; and c. a light chain comprising SEQ ID NO:533.

[0004K] In another aspect, the present disclosure refers to a heterodimeric antibody
comprising: a) a first monomer comprising: i) an anti-CD3 scFv comprising a first variable
light domain (VL1), an scFv linker and a first variable heavy domain (VH1); and ii) a first Fc
domain, wherein the scFv is covalently attached to the N-terminus of the first Fc domain
using a domain linker; b) a second monomer comprising, from N- to C-terminal, VH2-CH1-
hinge-CH2-CH3 monomer, wherein VH2 is a second variable heavy domain and CH2-CH3
is a second Fc domain; and c) light chain comprising VL2-CL, where VL2 is a second
variable light domain and CL is a constant light domain; wherein said VH2 and said VL2
form an ENPP3 binding domain and wherein said VH2 and said VL2 are selected from the
group consisting: a. SEQ ID NO:252 and SEQ ID NO:256; b. SEQ ID NO:218 and SEQ ID
NO:222; ¢. SEQ ID NO:228 and SEQ ID NO:232; d. SEQ ID NO:236 and SEQ ID NO:240;
e. SEQ ID NO:244 and SEQ ID NO:248; and f. SEQ ID NO:260 and SEQ ID NO:264.



[00041] In another aspect, the present disclosure refers to a heterodimeric antibody comprising: a)
a first monomer comprising: 1) an anti-CD3 scFv comprising a first variable light domain (VL1),
an scFv linker and a first variable heavy domain (VH1); and ii) a first Fc domain, wherein the
scFv is covalently attached to the N-terminus of the first Fc domain using a domain linker; b) a
second monomer comprising a VH2-CH1-hinge-CH2-CH3 monomer, wherein VH2 is a second
variable heavy domain and CH2-CH3 is a second Fc domain; and c) light chain comprising VL2-
CL, where VL2 is a second variable light domain and CL is a constant light domain; wherein the
first variant Fc domain comprises amino acid variants S364K/E357Q; wherein the second variant
Fc domain comprises amino acid variants L368D/K370S; wherein the first and second variant Fc
domains each comprises amino acid variants E233P/L.234V/L235A/G236del/S267K; wherein
said second monomer comprises amino acid variants N208D/Q295E/N384D/Q418E/N421D;
wherein said VH2 and said VL2 form an ENPP3 binding domain and said VH1 and said VL1
form a CD3 binding domain; wherein VH2 and VL2 are selected from the group consisting of: a.
SEQ ID NO:252 and SEQ ID NO:256; b. SEQ ID NO:218 and SEQ ID NO:222; c. SEQ ID
NO:228 and SEQ ID NO:232; d. SEQ ID NO:236 and SEQ ID NO:240; e. SEQ ID NO:244 and
SEQ ID NO:248; and f. SEQ ID NO:260 and SEQ ID NO:264; wherein said VH1 and said VL1
are selected from the group consisting of: a. SEQ ID NO:93 and SEQ ID NO:97; b. SEQ ID
NO:103 and SEQ ID NO:107; c. SEQ ID NO:113 and SEQ ID NO:117; d. SEQ ID NO:123 and
SEQ ID NO:127; e. SEQ ID NO:133 and SEQ ID NO: 137; and f. SEQ ID NO:143 and SEQ ID
NO:147; and wherein numbering is according to EU numbering.

[0004m] In another aspect, the present disclosure refers to a nucleic acid composition
comprising: a. a first nucleic acid encoding said first monomer as disclosed herein; b. a second
nucleic acid encoding said second monomer as disclosed herein; and c. a third nucleic acid
encoding said light chain as disclosed herein, respectively.

[0004n] In another aspect, the present disclosure refers to an expression vector composition
comprising: a. a first expression vector comprising said first nucleic acid as disclosed herein; b. a
second expression vector comprising said second nucleic acid as disclosed herein; and c. a third
expression vector comprising said third nucleic acid as disclosed herein; respectively.

[00040] In another aspect, the present disclosure refers to a method of making a heterodimeric
antibody as disclosed herein comprising culturing said host cell as disclosed herein under
conditions wherein said heterodimeric antibody is expressed and recovering said heterodimeric
antibody.

[0005] In one example, provided herein is a composition that includes an Ectonucleotide
pyrophosphatase/phosphodiesterase family member 3 (ENPP3) binding domain that includes the
variable heavy complementary determining regions 1-3 (vhCDR1-3) and the variable light
complementary determining regions (VICDR1-3) of any of the following ENPP3 binding
domains: AN1[ENPP3] H1L1, AN1[ENPP3] H1 L.1.33, AN1[ENPP3] H1 L1.77, AN1[ENPP3]
H1.8 L1, AN1[ENPP3] H1.8 L1.33, ANI[ENPP3] H1 L1.77, H16-7.213, H16-9.69, H16-1.52,
Hal6-1(1)23, H16-9.44, H16-1.67, Hal 6-1 (3,5)36, H16-1.86, H16-9.10, H16-9.33, H16-1.68,
Hal6-1(1)1, Hal 6-1(3,5)18, Hal6-1(2,4)4, Hal6-1(3,5)56, H16-7.8, H16-1.93, Hal 6-
1(3,5)27.1, H16-1.61, H16-1(3,5)5, H16-7.200, H16-1(3,5)42, H1 6-9.65, Hal-1(3,5)19, and
Hal6-1.80, (Figures 12, 13A-13B, and 14A-14I). In some examples, the



WHAT IS CLAIMED IS:

1. A composition comprising an Ectonucleotide pyrophosphatase/phosphodiesterase
family member 3 (ENPP3) binding domain comprising:

a variable heavy domain comprising a variable heavy complementary determining
region 1 (vhCDR1), a variable heavy complementary determining region 2 (vhCDR2), and a
variable heavy complementary determining region 3 (vhCDR3); and

a variable light domain comprising a variable light complementary determining region
1 (vICDR1), a variable light complementary determining region 2 (vICDR?2), and a variable
light complementary determining region 3 (vICDR3),

wherein the vhCDR1-3 and the vICDR1-3 selected from the group consisting of:

a. the vhCDR1-3 from SEQ ID NO:252 and the vICDR1-3 from SEQ ID
NO:256;

b. the vhCDRI1-3 from SEQ ID NO:218 and the vICDR1-3 from SEQ ID
NO:222;

c. the vhCDR1-3 from SEQ ID NO:228 and the vICDR1-3 from SEQ ID
NO:232;

d. the vhCDR1-3 from SEQ ID NO:236 and the vICDR1-3 from SEQ ID
NO:240;

e. the vhCDR1-3 from SEQ ID NO:244 and the vICDR1-3 from SEQ ID
NO:248; and

f. the vhCDR1-3 from SEQ ID NO:260 and the vICDR1-3 from SEQ ID
NO:264.

2. A composition according to claim 1 wherein the variable heavy domain and the

variable light domain are selected from the group consisting of:

a. SEQ ID NO:252 and SEQ ID NO:256;
b. SEQ ID NO:218 and SEQ ID NO:222;
c. SEQID NO:228 and SEQ ID NO:232;

d. SEQ ID NO:236 and SEQ ID NO:240;
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e. SEQ ID NO:244 and SEQ ID NO:248; and

f. SEQ ID NO:260 and SEQ ID NO:264.

3. A composition comprising an anti-ENPP3 binding domain comprising a variable
heavy domain comprising SEQ ID NO:252 and a variable light domain comprising SEQ ID
NO:256.

4. A nucleic acid composition comprising:
a first nucleic acid encoding a variable heavy domain according to claims 1, 2 or 3;
and a second nucleic acid encoding a variable light domain according to claims 1, 2 or 3,

respectively.

5. An expression vector composition comprising:
a. a first expression vector comprising the first nucleic acid of claim 4; and

b. a second expression vector comprising the second nucleic acid of claim 4.
6. A host cell comprising the expression vector composition of claim 5.

7. A method of making an ENPP3 binding domain comprising culturing the host cell
according to claim 6 under conditions wherein said ENPP3 binding domain is expressed, and

recovering said ENPP3 binding domain.

8. An anti-ENPP3 antibody comprising:
a. A heavy chain comprising VH-CH1-hinge-CH2-CH3; and
b. A light chain comprising VL-CL;
wherein said VH and VL are selected from the group consisting:
c. SEQ ID NO:252 and SEQ ID NO:256;

d. SEQ ID NO:218 and SEQ ID NO:222;

e. SEQ ID NO:228 and SEQ ID NO:232;
f. SEQ ID NO:236 and SEQ ID NO:240;
g. SEQ ID NO:244 and SEQ ID NO:248; and
h. SEQ ID NO:260 and SEQ ID NO:264.
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9. A nucleic acid composition comprising:
a. a first nucleic acid encoding the heavy chain according to claim 8; and

b. a second nucleic acid encoding the light chain according to claim 8, respectively.

10. An expression vector composition comprising:
a. a first expression vector comprising the first nucleic acid of claim 9; and

b. a second expression vector comprising the second nucleic acid of claim 9.
11. A host cell comprising the expression vector composition of claim 10.

12. A method of making an anti-ENPP3 antibody comprising culturing the host cell
according to claim 11 under conditions wherein said anti-ENPP3 antibody is expressed, and

recovering said anti-ENPP3 antibody.

13. A heterodimeric antibody comprising:

a) a first monomer comprising from N-terminal to C-terminal, VH1-CH1-first domain
linker-scFv-second domain linker-CH2-CH3,

wherein VH1 is a first variable heavy domain, scFv is an anti-CD3 scFv, and CH2-
CH3 is a first Fc domain;

b) a second monomer comprising from N-terminal to C-terminal a VH1-CH1-hinge-
CH2-CH3, wherein CH2-CH3 is a second Fc domain; and

c¢) a common light chain comprising VL1-CL, where VL1 is a first variable light
domain and CL is a constant light domain;

wherein said VHI1 and said VL1 form an ENPP3 binding domain, said scFv comprises
a second VH domain (VH2), a scFv linker, and a second VL domain (VL2), wherein said
VH2 and said VL2 form a CD3 binding domain, and wherein the variable heavy
complementary determining regions 1-3 (vhCDR1-3) of said VHI and the variable light
complementary determining regions (vVICDR1-3) of said VL1 are selected from the group
consisting of:
a the vhCDR1-3 from SEQ ID NO:252 and the vICDR1-3 from SEQ ID NO:256;
b. the vhCDR1-3 from SEQ ID NO:218 and the vICDR1-3 from SEQ ID NO:222;
C. the vhCDR1-3 from SEQ ID NO:228 and the vICDR1-3 from SEQ ID NO:232;
the vhCDR1-3 from SEQ ID NO:236 and the vICDR1-3 from SEQ ID NO:240;
e. the vhCDR1-3 from SEQ ID NO:244 and the vICDR1-3 from SEQ ID NO:248; and

&
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f. the vhCDR1-3 from SEQ ID NO:260 and the vICDR1-3 from SEQ ID NO:264.

14. A heterodimeric antibody according to claim 13, wherein said VH1 and VL1 are

selected from the group consisting:

a. SEQ ID NO:252 and SEQ ID NO:256;
b. SEQ ID NO:218 and SEQ ID NO:222;
C. SEQ ID NO:228 and SEQ ID NO:232;
d. SEQ ID NO:236 and SEQ ID NO:240;

SEQ ID NO:244 and SEQ ID NO:248; and
f. SEQ ID NO:260 and SEQ ID NO:264.

15. A heterodimeric antibody according to any of claims 13 and 14 wherein said scFv

comprises, from N- to C-terminal, VL2-scFv linker-VH2.

16. A heterodimeric antibody according to any of claims 13 to 14 wherein said scFv

comprises, from N- to C-terminal, VH2-scFv linker-VL2.

17. A heterodimeric antibody according to any of claims 13 to 14, wherein said first
monomer comprises, from N- to C-terminal, VH1-CH1-first domain linker-VL2-scFv linker-

VH2-second domain linker-CH2-CH3.

18. A heterodimeric antibody according to any of claims 13 to 14, wherein said first
monomer comprises, from N- to C-terminal, VH1-CH1-first domain linker-VH2-scFv linker-

VL2-second domain linker-CH2-CH3.

19. A heterodimeric antibody according to any of claims 13 to 18, wherein said VH2 and

said VL2 are selected from the group consisting of:

a. SEQ ID NO:93 and SEQ ID NO:97;

b. SEQ ID NO:103 and SEQ ID NO:107;

c. SEQ ID NO:113 and SEQ ID NO:117;

d. SEQ ID NO:123 and SEQ ID NO:127;

e. SEQ ID NO:133 and SEQ ID NO: 137; and

f. SEQ ID NO:143 and SEQ ID NO:147.
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20. A heterodimeric antibody according to any of claims 13 to 19, wherein said scFv

linker is a charged scFv linker.

21. A heterodimeric antibody according to claim 20, wherein said charged scFv linker

comprises the sequence (GKPGS)s.

22. A heterodimeric antibody according to any of claims 13 to 21, wherein said first and
second Fc domains comprise a set of heterodimerization variants selected from the sets
consisting of S364K/E357Q : L368D/K370S; S364K : L368D/K370S; S364K :
L368E/K370S; D401K: T411E/K360E/Q362E; and T366W : T366S/L368A/Y407V, wherein

numbering is according to EU numbering.

23. A heterodimeric antibody according to any of claims 13 to 22, wherein said first and

second Fc domains each comprise an ablation variant.

24. A heterodimeric antibody according to claim 23, wherein said ablation variant is

E233P/1.234V/L.235A/G236del/S267K, wherein numbering is according to EU numbering.

25. A heterodimeric antibody according to any of claims 13 to 24, wherein said second

monomer comprises a pl variant.

26. A heterodimeric antibody according to claim 25, wherein said pl variant is

N208D/Q295E/N384D/Q418E/N421D, wherein numbering is according to EU numbering.

217. A heterodimeric antibody according to any one claims 13 to 26, wherein said first
monomer comprises amino acid variants S364K/E357Q/
E233P/L.234V/L235A/G236del/S267K,

wherein the second monomer comprises amino acid variants
L368D/K370S/N208D/Q295E/N384D/Q418E/N421D/E233P/L.234V/LL235A/G236del/S267

K, and wherein numbering is according to EU numbering.

28. A heterodimeric antibody according to any of claims 13 to 27, wherein the first and
second Fc domains each further comprise amino acid variants 4281./434S, wherein

numbering is according to EU numbering.
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29. A heterodimeric antibody comprising:

a) a first monomer comprising from N-terminal to C-terminal, VH1-CH1-a first
domain linker-scFv-a second domain linker-CH2-CH3,

wherein VHI1 is a first variable heavy domain, scFv is an anti-CD3 scFv and CH2-
CH3 is a first Fc domain;

b) a second monomer comprising from N-terminal to C-terminal, VH1-CH1-hinge-
CH2-CH3, wherein CH2-CH3 is a second Fc domain; and

c¢) a common light chain comprising VL.1-CL, wherein said VL1 is first variable light
domain and CL is a constant light domain;

wherein the first Fc domain comprises amino acid variants S364K/E357Q;

wherein the second Fc domain comprises amino acid variants L368D/K370S;

wherein the first and second Fc domains each comprises amino acid variants
E233P/L234V/L235A/G236del/S267K;

wherein said second monomer comprises amino acid variants
N208D/Q295E/N384D/Q418E/N421D;

wherein said VHI1 and said VL1 form an ENPP3 binding domain, said scFv comprises
a second VH domain (VH2), a scFv linker, and a second VL domain (VL2), and said VH2
and said VL2 form a CD3 binding domain; wherein VH1 and VL1 are selected from the
group consisting:

a. SEQ ID NO:252 and SEQ ID NO:256;

b. SEQ ID NO:218 and SEQ ID NO:222;

C. SEQ ID NO:228 and SEQ ID NO:232;

d. SEQ ID NO:236 and SEQ ID NO:240;

e. SEQ ID NO:244 and SEQ ID NO:248; and

f. SEQ ID NO:260 and SEQ ID NO:264;
Wherein said VH2 and said VL2 are selected from the group consisting of:

a. SEQ ID NO:93 and SEQ ID NO:97;

b. SEQ ID NO:103 and SEQ ID NO:107;

c. SEQ ID NO:113 and SEQ ID NO:117;

d. SEQ ID NO:123 and SEQ ID NO:127;

e. SEQ ID NO:133 and SEQ ID NO: 137; and

f. SEQ ID NO:143 and SEQ ID NO:147, and wherein numbering is according to
EU numbering.
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30. A heterodimeric antibody comprising:
a. A first monomer comprising SEQ ID NO:531;
b. A second monomer comprising SEQ ID NO:532; and
c. A light chain comprising SEQ ID NO:533.

31. A heterodimeric antibody comprising:

a) a first monomer comprising:

1) an anti-CD3 scFv comprising a first variable light domain (VL1), an scFv linker
and a first variable heavy domain (VH1); and

ii) a first Fc domain, wherein the scFv is covalently attached to the N-terminus of the
first Fc domain using a domain linker;

b) a second monomer comprising, from N- to C-terminal, VH2-CH1-hinge-CH2-CH3
monomer, wherein VH2 is a second variable heavy domain and CH2-CH3 is a second Fc
domain; and

c) light chain comprising VL2-CL, where VL2 is a second variable light domain and
CL is a constant light domain;

wherein said VH2 and said VL2 form an ENPP3 binding domain and wherein said
VH2 and said VL2 are selected from the group consisting:

a. SEQ ID NO:252 and SEQ ID NO:256;
b. SEQ ID NO:218 and SEQ ID NO:222;
c. SEQ ID NO:228 and SEQ ID NO:232;
d. SEQ ID NO:236 and SEQ ID NO:240;

SEQ ID NO:244 and SEQ ID NO:248; and
f. SEQ ID NO:260 and SEQ ID NO:264.

32. A heterodimeric antibody according to claim 31 wherein said scFv comprises, from

N- to C-terminal, VL1-scFv linker-VH1.

33. A heterodimeric antibody according to claim 31 wherein said scFv comprises, from

N- to C-terminal, VH1-scFv linker-VL1.

34. A heterodimeric antibody according to claim 31 wherein said anti-CD3 scFv is in the

orientiation, from N- to C-terminal, VL1-scFv linker-VH1.
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35. A heterodimeric antibody according to claim 31 wherein said anti-CD3 scFv is in the

orientation, from N- to C-terminal, VH1-scFv linker-VL1.

36. A heterodimeric antibody according to any of claims 31 to 35, wherein said VH1 and

said VL1 are selected from the group consisting of:

a. SEQ ID NO:93 and SEQ ID NO:97;

b. SEQ ID NO:103 and SEQ ID NO:107;
C. SEQ ID NO:113 and SEQ ID NO:117;
d. SEQ ID NO:123 and SEQ ID NO:127;

SEQ ID NO:133 and SEQ ID NO: 137; and
f. SEQ ID NO:143 and SEQ ID NO:147.

37. A heterodimeric antibody according to any of claims 31 to 36 wherein said scFv

linker is a charged scFv linker.

38. A heterodimeric antibody according to claim 37, wherein said charged scFv linker has
the sequence (GKPGS)4.
39. A heterodimeric antibody according to any of claims 31 to 38 wherein said first and

second Fc domains comprise a set of heterodimerization variants selected from the sets
consisting of S364K/E357Q : L368D/K370S; S364K : L368D/K370S; S364K :
L368E/K370S; D401K: T411E/K360E/Q362E; and T366W : T366S/L368A/Y407V, wherein

numbering is according to EU numbering.

40. A heterodimeric antibody according to any of claims 31 to 39 wherein said first and

second Fc domains each comprise an ablation variant.

41. A heterodimeric antibody according to claim 40 wherein said ablation variant is

E233P/1.234V/L.235A/G236del/S267K, wherein numbering is according to EU numbering.

42. A heterodimeric antibody according to any of claims 31 to 41 wherein said second

monomer comprises a pl variant.

134



43. A heterodimeric antibody according to claim 42 wherein said pl variant is

N208D/Q295E/N384D/Q418E/N421D, wherein numbering is according to EU numbering.

44. A heterodimeric antibody according to any of claims 31 to 43, wherein said first
monomer comprises amino acid variants S364K/E357Q/
E233P/L.234V/L235A/G236del/S267K, wherein the second monomer comprises amino acid
variants L368D/K370S/N208D/Q295E/N384D/Q418E/N421D/E233P/L.234V/L235A/
G236del/S267K, and wherein numbering is according to EU numbering.

45. A heterodimeric antibody according to any of claims 31 to 44, wherein the first and
second Fc domains each further comprise amino acid variants 428L./434S, wherein

numbering is according to EU numbering.

46. A heterodimeric antibody comprising:

a) a first monomer comprising:

i) an anti-CD3 scFv comprising a first variable light domain (VL1), an scFv linker
and a first variable heavy domain (VH1); and

ii) a first Fc domain, wherein the scFv is covalently attached to the N-terminus of the
first Fc domain using a domain linker;

b) a second monomer comprising a VH2-CH1-hinge-CH2-CH3 monomer, wherein
VH2 is a second variable heavy domain and CH2-CH3 is a second Fc domain; and

c) light chain comprising VL2-CL, where VL2 is a second variable light domain and
CL is a constant light domain;
wherein the first Fc domain comprises amino acid variants S364K/E357Q;

wherein the second Fc domain comprises amino acid variants L368D/K370S;

wherein the first and second Fc domains each comprises amino acid variants
E233P/L.234V/L235A/G236del/S267K;

wherein said second monomer comprises amino acid variants
N208D/Q295E/N384D/Q418E/N421D;
wherein said VH2 and said VL2 form an ENPP3 binding domain and said VH1 and said VL1
form a CD3 binding domain; wherein VH2 and VL2 are selected from the group consisting
of:

a. SEQ ID NO:252 and SEQ ID NO:256;

b. SEQ ID NO:218 and SEQ ID NO:222;
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c SEQ ID NO:228 and SEQ ID NO:232;
d. SEQ ID NO:236 and SEQ ID NO:240;
e. SEQ ID NO:244 and SEQ ID NO:248; and
f. SEQ ID NO:260 and SEQ ID NO:264;
wherein said VH1 and said VL1 are selected from the group consisting of:
a. SEQ ID NO:93 and SEQ ID NO:97;
b. SEQ ID NO:103 and SEQ ID NO:107;
C. SEQ ID NO:113 and SEQ ID NO:117;
d. SEQ ID NO:123 and SEQ ID NO:127;
e. SEQ ID NO:133 and SEQ ID NO: 137; and
f. SEQ ID NO:143 and SEQ ID NO:147;

and wherein numbering is according to EU numbering.

47. A nucleic acid composition comprising:
a. a first nucleic acid encoding said first monomer of any of claims 13—46;
b. a second nucleic acid encoding said second monomer of any of claims 13-46; and

c. a third nucleic acid encoding said light chain of any of claims 13-46, respectively.

48. An expression vector composition comprising:
a. a first expression vector comprising said first nucleic acid of claim 47;
b. a second expression vector comprising said second nucleic acid of claim 47; and
c. a third expression vector comprising said third nucleic acid of claim 47;

respectively.
49. A host cell comprising the expression vector composition of claim 48.
50. A method of making a heterodimeric antibody according to any of claims 13 to 46

comprising culturing said host cell of claim 49 under conditions wherein said heterodimeric

antibody is expressed and recovering said heterodimeric antibody.
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