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WHAT IS CLAIMED IS:

Clatg 1. A diabody molecule comprising a first polypeptide chain and a second
polypeptide chain,

which first polypeptide chain comprises (i) a first domain
comprising a binding region of a light chain variable domain of a first
ymmunoglobulin (VLI) specific for a first epitope, (i1) a second domain
coxprising a binding region of a heavy chain variable domain of a second
immipoglobulin (VH2) specific for a second epitope, and (iii) a third
domain\comprising an Fc domain or portion thereof, which first domain
and second domain are covalently linked such that the first domain and
second domain do not associate to form an epitope binding site;

which skcond polypeptide chain comprises (i) a fourth domain
comprising a binding region of a light chain variable domain of the second
immunoglobulin (VA2), (ii) a fifth domain comprising a binding region of a
heavy chain variable dogain of the first immunoglobulin (VH1), and (iii) a
sixth domain comprising An Fc domain, which fourth domain and fifth
domain are covalently linked,such that the fourth domain and fifth domain
do not associate td form an epidgpe binding site;

wherein the first domain ayd the fifth domain associate to form a
duds the first epitope;

wherein the second domain and\the fourth domain associate to form
a second binding site (VL2)(VH2) that by

wherein;

ds the second epitope; and

(1) said second and said third dom3 ns; or
(2)  said fifth and said sixth domains;
are linked to one another by an intervening polypephi

sequence selected from the group consisting of SEQ 11

Claim 2. The diabody molecule of claim 1, wherein the third domaik,

comprises a hinge domain.

Claim 3. A diabody molecule comprising a first polypeptide chain and a &

polypeptide chain,
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Claim 4.

which first polypeptide chain comprises (i) a first domain
comprising & binding region of a light chain variable domain of a first
immunoglobulin (VL1) specific for a first epitope, (ii) a second domain
comprising a binding region of a heavy chain variable domain of a second
immunoglobulin (VH2) specific for a second epitope, and (iii) a third
domain comprising a hinge domain and an Fc domain or portion thereof,

hich first domain and second domain are covalently inked such that the

first\domain and second domain do not associate to form an epitope binding
site;

which second polypeptide chain comprises (1) a fourth domain
comprising & binding region of a light chain variable domain of the second
immunoglobulip (VL2), (ii) a fifth domain comprising & binding region of a
heavy chain variable domain of the first immunoglobulin (VHI), and (iii) 2
sixth domain compriging the amino acid sequence of at least the C-terminal
2 to 8 amino acid residyes of a human light chain constant domain, which
fourth domain and fifth c gmain are covalently linked such that the fourth
domain and fifth domain do\pot associate to form an epitope binding site;

wherein the first dorn y and the fifth domain associate to form a
first binding site (VL1)(VHI) th binds the first epitope;

wherein the second domai and the fourth domain associate to form

a second binding site (VL2)}(VH2) binds the second epitope; and

wherein: ‘
(1) said second and said third ddgnains; or
)] said fifth and said sixth domairl;

polypeptide chain,

which first polypeptide chain comprises (i) a first n
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Claim 5.

‘a second binding site (V b
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immunoglobulin (VH2) specific for a second epitope, and (iii) a third
domain comprising a hinge domain, which first domain and second domain
are covalently linked such that the first domain and second domain do not
associate to form an epitope binding site;
which second polypeptide chain comprises (i) a fourth domain
u mprising a binding region of a light chain variable domain of the second
unoglobulin (VL2), (i1) a fifth domain comprising-a binding region of a
hea variable domain of the first immunoglobulin (VH1), and (iii) a
sixth d yiain comprising the amino acid sequence of at least the C-terminal
2108 - acid residues of a human light chain constant domain, which
fourth and fifth domain are covalently linked such that the fourth
domain and fifth domain do not associate to form an cpitope binding site;

wherein \ first domain and the fifth domain associate to form a
first binding site (VIN)(VHT) that binds the first epitope;

wherein the sechnd domain and the fourth domain associate to form
)J(VH2) that binds the second epitope; and
wherein:
(1)  said second andhsaid third domains; or
(2)  said fifth and said Kixth domains;
are linked to one another by an int wening polypeptide linker having a

sequence selected from the group con{sti

A diabody molecule comprising a first polypeptide chain and a second
polypeptide chain, |

which first polypeptide chain comprises\(i) a first domain
comprising a binding region of a light chain variakle domain of a first
immunoglobulin (VL1) specific for a first epitope, (N) a second domain
comprising a binding region of a heavy chain variable Yomain of a second
(iii) a third

domain comprising an Fc domain or portion thereof, which Xjrst domain

immunoglobulin (VH2) specific for a second epitope, and

and second domain are covalently linked such that the first doxain and

second domain do not associate to form an epitope binding site;
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which second polypeptide chain comprises (i) a fourth domain
comprising a binding region of a light chain variable domain of the second
immunoglobulin (VL2), and (ii) a fifth domain comprising a binding region
of a heavy chain variable domain of the first immunoglobulin (VHI),
which fourth domain and fifth domain are covalently linked such that the
f th and fifth domains do not associate to form an epitope binding site;
| ~ wherein the first domain and the fifth domain associate to form a
first b ding site (VL1)(VH]I) that binds the first epitope;

whgrein the second domain and the fourth domain associate to form
a second binging site (VL2)(VH2) that binds the second epitope;

wherein the third domain is N-terminal to both the first domain and
the second domaly;

- wherein:
(1)  said segond and said third domains; or
(2)  said fifth

are linked to one another by

and said sixth domains;
; an intervening polypeptide linker having a

sequence selected from the ghpup consisting of SEQ ID NOs: 278-298.

Claim 6. The diabody molecule of claim 3\ wherein the third domain further

comprises a hinge region.

Claim 7. A diabody molecule comprising a first\ynd a second polypeptide chain,

which first polypeptide chain comyprises (i) a first domain
comprising a binding region of a light chaif\variable domain of a first
immunoglobulin (VL1) specific for a first epitgpe, and (ii) a second domain
comprising a binding region of a heavy chain vaXable domain of a second
immunoglobulin (VH2) specific for a second epitoge, which first domain
and second domain are covalently linked such that thy first domain and
second domain do not associate to form an epitope binding site;

which second polypeptide chain comprises (i) a thigd domain
comprising a binding region of a light chain variable domai\of the second
immunoglobulin (VL2), and (ii) a fourth domain comprising a‘binding
region of a heavy chain variable domain of the first immunoglobyjin

(VH1), which third domain and fourth domain are covalently linked such
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Clam 8.

that the third domain and fourth domain do not associate to form an epitope
binding site;

whetein the first domain and the third domain associate to form a
first binding site (VL1)(VH]I) that binds the first epitope, which epitope
binding site is specific for CD32B;
wherein the second domain and the fourth domain associate to form
a segond binding site (VL2)(VH2) that binds the second epitope, which
5 binding site is specific for CD16; and
wherein the first polypeptide chain and the second polypeptide chain are

covalently knked via a disulfide bond between at least one cysteine residue

outside of the\{irst domain and the second domain on the first polypeptide

chain and at least one cysteine residue outside of the third domain and the
fourth domain on the second polypeptide chain, which cysteine residue on
the first polypeptide &hain is not at the C-terminus of the first polypeptide
chain and cysteine residye on the second polypeptide chain is not at the C-
terminus of the second polypeptide chain; and
wherein:
(1y  said second and\said third domains; or
(2)  said fifth and said§ixth domains;
are linked to one another by an intelyening polypeptide linker having a

sequence selected from the group condisting of SEQ ID NOs: 278-298.

A diabody molecule comprising a first polypeptide chain and a second
polypeptide chain, wherein:
(A)  said first polypeptide chain comprises:
(1) a domain (A) comprising a bindinX region of & light chain
variable domain of a first immunogldpulin (VL1) specific
for an epitope (1);
(i1) a domain (B) comprising a binding regiotof a heavy chain
variable domain of a second immunoglobulty (VH2) specific
for an epitope (2); and
(ili)  a domain (C) comprising a light chain constant région (CL)

domain or portion thereof;
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Claim 9.

(B)  said second polypeptide chain comprises:
(1) a domain (D) comprising a binding region of a light chain
variable domain of the second immunoglobulin (VL2)
specific for said epitope (2);
(i)  a domain (E) comprising a binding region of a heavy chain
variable domain of the first immunoglobulin (VHI) specific
for said epitope (1);
ii)  adomain (F) comprising a heavy chain constant region 1
\ (CHI) domain or portion thereof, and
(iv) a hinge region a heavy chain constant region 2 (CH2) and a
\ chain constant region 3 (CH3);
wherein: ‘
said domains (A) - (B) do not associate with one another to form an
epitope binding site;
said domains (D) and ( not associate with one another to form an
epitope binding site; |
said domains (A) and (E) asciate to form a binding site that binds said
epitope (1); said domains (B) (D) associate to form a binding site that
binds said epitope (2); \
said domains (C) and (F) are associd together via a disulfide bond to
form a CH1 domain or a portion o
wherein: \
(1) said domains (B) and (C); or
2) said domains (E) and (F},
are linked to one another by an intervening pol gptide linker having a

sequence selected from the group consisting of \‘ NOs: 278-298.

The diabody molecule of claim §, wherein said molecu ¢ additionally
comprises a third polypeptide chain and a fourth polype'e chain,
wherein: \

(A)  said third polypeptide chain comprises:
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(1) a domain (G) comprising a binding region of a light chain
variable domain of a first immunoglobulin (VL) gpecific
for an epitope (3);

(ii)  a domain (H) comprising a binding region of a heavy chain
variable domain of a second immunoglobulin (VH2) specific
for an epitope (4); and

(iil)  a domain (1) comprising a light chain constant region (CL)

domain or portion thereof;

(B)  said fourth polypeptide chain comprises:

(iii)  a domain (B comprising a heavy chain constant region 1

wherein:

binds said epitope (4); \
said domains (I) and (L) are associated together \;i a disulfide bond to
form a CH1 domain or a portion thereof; and |
said hinge region, heavy chain constant region 2 (CH2)\and said heavy
‘chain constant region 3 (CH3) of said second and fourth "o»_g lypeptide chains
associate to form an Fc region; and v‘
wherein:

ey said domains (B) and (C);
(2) said domains (E) and (F);
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(3) said domains (H) and (I); or
(4 said domains (K) and (L);
are linked to one another by an intervening polypeptide linker having a

sequence selected from the group consisting of SEQ ID NOs: 278-298.

Claim 10.  \The diabody of claim 1, 2, 3, 4, 5, 6 or 7 wherein said first or said second
lypeptide chains of said diabody additionally comprise an E-coil or a K-

coil geparator.

Claim 11. The dia dpdy of claim 10 wherein both said first and second polypeptide

chaing of syid diabody comprise an E-coil or a K-coil separator.

Claim 12. The diabody okclaim 10 wherein said E-coil or a K-coil separator is linked

to an Fc fragment,

Claim 13. The diabody of clainh\l 1 wherein said E-coil or a K-coil separator is linked

to an Fe fragment.

Claim 14. The diabody of claim 10, wherein said E-coil or a K-coil separator is linked
to a polypeptide portion of a Sgrum-binding protein, said polypeptide

portion being capable of binding\fo said serum protein.

Claim 15. The diabody of claim 14, wherein said serum-binding protein is an albumin

binding protein.

Claim 16. The diabody of claim 15, wherein said albdin binding protein is

streptococcal protein G and said polypeptid.e i an albumin-binding domain

(ABD) of said streptococcal protein G.

Claim 17. The diabody of claim 16, wherein albumin-binding ¥omain (ABD) of said

streptococcal protein G is albumin-binding domain 3 (ABD3) of protein G

D

of Streptococcus strain G148.
Claim 18. A diabody exhibiting an in vivo serum half-life greater than ours.

Claim 19. The diabody of claim 18, wherein said diabody exhibits an in vivg serum

half-life greater than 10 hours.
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Claym 20. The diabody of claim 18, wherein said diabody exhibits an in vivo serum

half-life greater than 20 hours.

Claim 21. A DART molecule having a domain that is a binding ligand for the Natural

Killer Group 2D (NKG2D) receptor.

Claim 22. he DART molecule of claim 21, wherein said molecule additionally binds
to aumor-associated antigen.
Claim 23. ART molecule of claim 22, wherein said tumor-associated antigen is

cancer antigen, a glioblastoma cancer antigen, an antigen associated with a

B cell malignancy, ay antigen associated with multiple myeloma, an
antigen associated with\non-Hodgkins lymphoma, or an antigen associated

with chronic lymphocytic\leukemia.

Claim 24. The DART molecule of claim 22, wherein said tumor-associated antigen is
A33; ADAM-9; ALCAM,; Bl; RAGE, beta-catenin;, CA125;
Carboxypeptidase M; CD5; CD1%CD20; CD22;, CD23; CD25, CD27,
CD28; CD32B; CD36; CD40, CD43y CD46, CD56; CD79%a, CD790,
CD103; CD154; CDK4,; CEA; CTLA4)\Cytokeratin 8; EGF-R; an Ephrin
receptor; ErbB1; ErbB3; ErbB4; GAGE-N GAGE-2; GD2; GD3; GM2;
gp100; HER-2/neu, human papillomavirus-K6; human papillomavirus-E7;
Integrin Alpha-V-Beta-6; JAM-3; KID3; KID3]; KSA (17-1A); LUCA-2;
MAGE-1; MAGE-3, MART; MUC-1; MUM-1; X

acetylglucosaminyltransferase; Oncostatin M (Oncogtatin Receptor Beta);

pl5; PIPA; PSA; PSMA; RAAGI0; RORI; SART; s'Ra; TES7; the TNF-a
receptor; the TNF-J receptor; the TNF~y receptor; the Trgnsferrin Receptor
or the VEGF receptor.

Claim 25. The DART molecule of claim 24, wherein said tumor-associatéd

HER-2/neu.

antigen 1s
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Claim 26.

Claim %7.

Claim 28,

Claim 29.

Claim 30.

A DART molecule having T-cell receptor (TCR) binding domain.

The DART molecule of claim 26, wherein said molecule additionally binds

to a tumor-associated antigen.

The DART molecule of claim 27, wherein said tumor-associated antigen 1s
a\breast cancer antigen, an ovarian cancer antigen, a prostate cancer
antigen, a cervical cancer antigen, a pancreatic carcinoma antigen, a lung
cancehantigen, a bladder cancer antigen, a colon cancer antigen, a testicular

cancer aitigen, a glioblastoma cancer antigen, an antigen associated with a

The DART moleculy of claim 27, wherein said tumor-associated antigen is
A33; ADAM-9; ALCAM,; Bl; BAGE, beta-catenin; CA125;
Carboxypeptidase M; CD; CD19; CD20; CD22; CD23; CD2S,; CD27,
CD28; CD32B; CD36; CD4AQ; CD45; CD46; CD56; CD79a; CD79;
CD103; CD154; CDK4; CEANCTLA4,; Cytokeratin 8; EGF-R; an Ephrin
receptor; ErbB1; ErbB3; ErbB4;,\GAGE-1; GAGE-2;-GD2; GD3; GM2;
gp100; HER~2/neu; human papiliolavirus-E6; human papillomavirus-E7;
Integrin Alpha-V-Beta-6; JAM-3; 3; KID31; KSA (17-1A); LUCA-2;
MAGE-1; MAGE-3; MART; MUC-1; MUM-1; N-acetylglucosaminyi-
transferase; Oncostatin M (Oncostatin Recgptor Beta); pl15; PIPA; PSA,
PSMA; RAAG10; ROR1; SART; sTn; TES'A the TNF-a receptor; the
TNF-B receptor; the TNF-~y receptor; the Transterrin Receptor or the VEGF

recepior,

The DART molecule of claim 29, wherein said tumorassociated antigen is
HER-2/neu.
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WHAT IS CLAIMED IS:

Claim 1.

Claim 2.

Claim 3.

Claim 4.

Claim 5.

A diabody molecule comprising a first and a second polypeptide chain,
wherein said chains are covalently bonded to one another:

which first polypeptide chain comprises: (i) a first domain comprising
a binding region of a light chain variable domain of a first immunoglobulin
(VL1) specific for a first epitope; and (ii) a second domain comprising a
binding region of a heavy chain variable domain of a second immunoglobulin
(VH2) specific for a second epitope, which first domain and second domain
are covalently linked such that the first domain and second domain do not
associate to form an epitope binding site;

which second polypeptide chain comprises: (i) a third domain
comprising a binding region of a light chain variable domain of the second
immunoglobulin (VL2); and (ii) a fourth domain comprising a binding region
of a heavy chain variable domain of the first immunoglobulin (VH1), which
third domain and fourth domain are covalently linked such that the third
domain and fourth domain do not associate to form an epitope binding site;

wherein the first domain and the third domain associate to form a first
binding site (VL1)(VH1) that binds the first epitope;

wherein the second domain and the fourth domain associate to form a
second binding site (VL2)(VH2) that binds the second epitope; and
wherein the first polypeptide chain and the second polypeptide chain are
covalently linked via a disulfide bond between at least one cysteine residue
outside of the first domain and the second domain on the first polypeptide
chain and at least one cysteine residue outside of the third domain and the
fourth domain on the second polypeptide chain, which cysteine residue on the
first polypeptide chain is not at the C-terminus of the first polypeptide chain
and which cysteine residue on the second polypeptide chain is not at the C-
terminus of the second polypeptide chain; and ‘
wherein said second domain or said fourth domain is linked to an E-coil
separator (SEQ ID NO:299) or a K-coil separator (SEQ ID NO:300).

The diabody molecule of claim 1, wherein:

said first binding site (VL1)(VH1) is an epitope binding site specific
for CD32B; and

said second binding site (VL2)(VH2) is an epitope binding site specific
for CD16.

The diabody molecule of any one of claims 1 or 2, wherein:

(A) said second domain is linked to said E-coil separator (SEQ ID
NO:299) and said fourth domain is linked to said K-coil separator
(SEQ ID NO:300); or

(B)  said second domain is linked to said K-coil separator (SEQ ID
NO:300) and said fourth domain is linked to said E-coil separator
(SEQ ID NO:299).

The diabody of any of claims 1-3, wherein said E-coil or said K-coil separator
1s linked to an Fc domain.

A diabody that is a dimer of the diabody of any of claims 1-4.
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Claim 6.

Claim 7.

Claim 8.

Claim 9.

Claim 10.

Claim 11.

Claim 12.

Claim 13.

Claim 14.

Claim 15.

Claim 16.

The diabody of any one of claims 1-5, wherein said E-coil separator or said K-
coil separator is linked to a polypeptide portion of a serum-protein binding
protein, said polypeptide portion being capable of binding to said serum
protein.

The diabody of claim 6, wherein said serum-protein binding protein is an
albumin binding protein.

The diabody of claim 7, wherein said albumin binding protein is streptococcal
protein G and said polypeptide portion is an albumin-binding domain (ABD)
of said streptococcal protein G.

The diabody of claim 8, wherein said albumin-binding domain (ABD) of said
streptococcal protein G is albumin-binding domain 3 (ABD3) of protein G of
Streptococcus strain G148.

The diabody molecule of any one of claims 6-9, wherein said diabody
molecule exhibits an in vivo serum half-life of greater than 2 hours.

The diabody molecule of claim 10, wherein said diabody molecule exhibits an
in vivo serum half-life of greater than 10 hours.

The diabody molecule of claim 11, wherein said diabody exhibits an in vivo
serum half-life greater than 20 hours.

The diabody molecule of any of claims lor 3-12 having a domain that is a
binding ligand for the Natural Killer Group 2D (NKG2D) receptor.

The diabody molecule of claim 13, wherein said molecule additionally binds
to a tumor-associated antigen.

The diabody molecule of claim 14, wherein said tumor-associated antigen is a
breast cancer antigen, an ovarian cancer antigen, a prostate cancer antigen, a
cervical cancer antigen, a pancreatic carcinoma antigen, a lung cancer antigen,
a bladder cancer antigen, a colon cancer antigen, a testicular cancer antigen, a
glioblastoma cancer antigen, an antigen associated with a B cell malignancy,
an antigen associated with multiple myeloma, an antigen associated with non-
Hodgkin’s lymphoma, or an antigen associated with chronic lymphocytic
leukemia.

The diabody molecule of claim 14, wherein said tumor-associated antigen is
A33; ADAM-9; ALCAM; BIl; BAGE; beta-catenin, CA125;
Carboxypeptidase M; CD5; CD19; CD20; CD22; CD23; CD25; CD27; CD28;
CD32B; CD36; CD40; CD45; CD46; CD56; CD79a; CD79b; CD103; CD154;
CDK4; CEA; CTLA4; Cytokeratin §; EGF-R; an Ephrin receptor; ErbBl1;
ErbB3; ErbB4; GAGE-1; GAGE-2; GD2; GD3; GM2; gpl100; HER-2/neu;
human papillomavirus-E6; human papillomavirus-E7; Integrin Alpha-V-Beta-
6, JAM-3; KID3; KID31; KSA; LUCA-2; MAGE-1; MAGE-3; MART;
MUC-1; MUM-1; N-acetylglucosaminyltransferase; Oncostatin M; pl5;
PIPA; PSA; PSMA; RAAGI0; ROR1; SART; sTn; TES7; the TNF-a
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Claim 17.

Claim 18.

Claim 19.

Claim 20.

Claim 21.

Claim 22.

receptor; the TNF-8 receptor; the TNF-y receptor; the Transferrin Receptor or
the VEGF receptor.

The diabody molecule of claim 16, wherein said tumor-associated antigen is
HER-2/neu.

The diabody molecule of any of claims 1 or 3-12, wherein said diabody
molecule has a T-cell receptor (TCR) binding domain.

The diabody molecule of claim 18, wherein said molecule additionally binds
to a tumor-associated antigen.

The diabody molecule of claim 19, wherein said tumor-associated antigen is a
breast cancer antigen, an ovarian cancer antigen, a prostate cancer antigen, a
cervical cancer antigen, a pancreatic carcinoma antigen, a lung cancer antigen,
a bladder cancer antigen, a colon cancer antigen, a testicular cancer antigen, a
glioblastoma cancer antigen, an antigen associated with a B cell malignancy,
an antigen associated with multiple myeloma, an antigen associated with non-
Hodgkin’s lymphoma, or an antigen associated with chronic lymphocytic
leukemia.

The diabody molecule of claim 19, wherein said tumor-associated antigen is
A33; ADAM-9; ALCAM; Bl; BAGE; beta-catenin, CAI125;
Carboxypeptidase M; CD5; CD19; CD20; CD22; CD23; CD25; CD27; CD28;
CD32B; CD36; CD40; CD45; CD46; CD56; CD79a; CD79b; CD103; CD154;
CDK4; CEA; CTLA4; Cytokeratin 8; EGF-R; an Ephrin receptor; ErbBl1;
ErbB3; ErbB4; GAGE-1; GAGE-2; GD2; GD3; GM2; gpl100; HER-2/neu;
human papillomavirus-E6; human papillomavirus-E7; Integrin Alpha-V-Beta-
6; JAM-3; KID3; KID31; KSA; LUCA-2; MAGE-1; MAGE-3; MART;
MUC-1; MUM-1; N-acetylglucosaminyl-transferase; Oncostatin M; pl5;
PIPA; PSA; PSMA; RAAGI10; RORI1; SART; sTn; TES7; the TNF-o
receptor; the TNF-8 receptor; the TNF-y receptor; the Transferrin Receptor or
the VEGF receptor.

The diabody molecule of claim 21, wherein said tumor-associated antigen is
HER-2/neu.
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inhibits cellular responsiveness. B cell activation, B cell proliferation and antibody

secretion is thus aborted.

TABLE 1. Receptors for the Fc Regions of Immunoglobulin Isotypes
Receptor Binding Cell Type Effect of Ligation
p ,
LoG1 gj&;ﬁg)ﬁﬁ“ Uptake Stimulation
FeyRI (CD64) i SOUTOD AL Activation of respiratory burst
10°M Fosinophils Induction of killing
Dendritic cells - e
Macrophages
Neutrophils
FeyRIL-A IgGl Eosinophils e (b e
(CD32) 2 x 10° M Dendritic cells | UPtake Granule Release
Platelets
Langerhan cells
. , Macrophages
FeyRIE-B2 IgG1 HOPLE . o : .
6 p gl Neutrophils Uptake Inhibition of Stimulation
(CD32) 2x10°M Eosinophils
FeyRIT-B1 IeGl B cells No Uptake
(CD32) 2x10°M™* Mast cells Inhibition of Stimulation
NK cells
. . Fosinophil
I‘g;l')RII;; 5 XI%(%}JM" Macrophages Induction of Killing
( ' Neutrophils
Mast Cells
IeE Mast cells
FegRI 10 1% M Fosinophil Secretion of gramyles
Basophils
. Macrophages
Iécgé{;} Igz;t}%, &/}\2 Neutrophils Uptake Induction of Killing
( ‘ Fosinophils
3. SUMMARY GF-FHE-IN

[0014] The present invention-disclosure relates to covalent diabodies and/or covalent diabody
molecules and to their use in the treatment of a variety of diseases and disorders including

cancer, autoimmune disorders, allergy disorders and infectious diseases caused by bacteria,

different epitopes on two different cells wherein the first epitope is expressed on a
different cell type than the second epitope, such that the diabody can bring the two cells
together.

[0014a] In one aspect, there is provided a diabodv molecule comprising a first and a

second polypeptide chain, wherein said chains are covalently bonded to one

another:

which first polypeptide chain comprises: (1) a first domain

comprising a binding region of a light chain variable domain of a first




immunoglobulin (VLI) specific for a first epitope; and (ii) a second domain

comprising a binding region of a heavy chain varigble domain of a second

immunoglobulin (VHZ2) specific for a second epitope, which first domain

and second domain are covalently linked such that the first domain and

second domain do not associate to form an epitope binding site:

which second polvpeptide chain comuprises: (i) a third domain

comprising a binding region of a light chain variable domain of the second

irmmunoglobulin (VL2): and (i) a fourth domain comprising a binding

region of a heavy chain varizble domain of the first immunoglobulin

{(VHD), which third domain and fourth domain are covalently linked such

that the third domain and fourth domain do not associate to form an epitope

binding site;

wherein the first domain and the third domain associate to form a
first binding site (VL D(VH1) that binds the first epttope:

wherein the second domain and the fourth domain associate to form
a second binding site (VL2)YVH2) that binds the second epitope: and

wherein the first polypeptide chain and the second polypeptide chain are

covalently linked via a disulfide bond between at least one cvsteine residue

outside of the first domain and the second domain on the first polypeptide

chain and at least one cysteine residue outside of the third domain and the

fourth domain on the second polypeptide chain, which cvsteine residue on

the first polypeptide chain is not at the C-terminus of the first polypeptide

chain and which cysteine residue on the second polypeptide chain is not at

the C-terminus of the second polypeptide chain; and

wherein said second domain or said fourth domain is linked to an E-coil
separator (SEQ 1D NO:299) or a K-coil separator (SEOQ D NO:300).

[0015] In one embodiment, the present disclosureinvention is directed to a covalent
bispecific diabody, which diabody comprises a first and a second polypeptide chain, which
first polypeptide chain comprises (i) a first domain comprising a binding region of a light
chain variable domain of a first immunoglobulin (VLI) specific for a first epitope, (ii) a
second domain comprising a binding region of a heavy chain variable domain of a second

immunoglobulin (VH2) specific for a second epitope, and, optionally, (iii) a third domain
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comprising at least one cysteine residue, which first and second domains are covalently
linked such that the first and second domains do not associate to form an epitope binding
site; which second polypeptide chain comprises (i) a fourth domain comprising a binding
region of a light chain variable domain of the second immunoglobulin (VL2), (ii) a fifth
domain comprising a binding region of a heavy chain variable domain of the first
immunoglobulin (VHI), and, optionally, (iii) a sixth domain comprising at least one
cysteine residue, which fourth and fifth domains are covalently linked such that the fourth
and fifth domains do not associate to form an epitope binding site; and wherein the first
polypeptide chain and the second polypeptide chain are covalently linked, with the proviso
that the covalent link is not a peptide bond; wherein the first domain and the fifth domain
associate to form a first binding site (VLI}(VHI) that binds the first epitope; wherein the
second domain and the fourth domain associate to form a second binding site (VL2)(VH2)

that binds the second epitope.

[0016] In another embodiment, the present disclosureinventien is directed to a covalent
bispecific diabody, which diabody comprises a first and a second polypeptide chain, which
first polypeptide chain comprises (i) a first domain comprising a binding region of a light
chain variable domain of a first immunoglobulin (VLI) specific for a first epitope, (ii) a
second domain comprising a binding region of a heavy chain variable domain of a second
immunoglobulin (VH2) specific for a second epitope and (iii) a third domain comprising
an Fc domain or portion thereof, which first and second domains are covalently linked
such that the first and second domains do not associate to form an epitope binding site;
which second polypeptide chain comprises (i) a fourth domain comprising a binding
region of a light chain variable domain of the second immunoglobulin (VL2), (ii) a fifth
domain comprising a binding region of a heavy chain variable domain of the first
immunoglobulin (VHI), which fourth and fifth domains are covalently linked such that the
third and fourth domains do not associate to form an epitope binding site; and wherein the
first polypeptide chain and the second polypeptide chain are covalently linked, with the
proviso that the covalent link is not a peptide bond; wherein the first domain and the fifth
domain associate to form a first binding site (VLI)(VHI) that binds the first epitope;
wherein the second domain and the fourth domain associate to form a second binding site
(VL2)(VH2) that binds the second epitope.

[6617] In certain aspestsembodiments, the present disclosureinvention is directed to digbody molecule,

which molecule comprises a first and a second polypeptide chain, which first polypeptide



- chain comprises (i) a first domain comprising a binding region of a light chain variable
domain of'a first immunoglobulin (VLI) specific for a first epitope, (ii) a second domain
comprising a binding region of a heavy chain variable domain of a second
immunoglobulin (VH2) specific for a second epitope and (iii) a third domain comprising
an Fc domain or portion thereof, which first and second domains are covalently linked
such that the first and second domains do not associate to form an epitope binding site;
which second polypeptide chain comprises (i) a fourth domain comprising a binding
region of a light chain variable domain of the second immunoglobulin (VL2), (ii) a fifth
domain comprising a binding region of a heavy chain variable domain of the first
immunoglobulin (VHI), and (iii) a sixth domain comprising at least one cysteine residue,
which fourth and fifth domains are covalently linked such that the fourth and fifth domains
do not associate to form an epitope binding site; and wherein the first polypeptide chain
and the second polypeptide chain are covalently linked, with the proviso that the covalent
link is not a peptide bond; wherein the first domain and the fifth domain associate to form
a first binding site (VLI)(VHI) that binds the first epitope; wherein the second domain and
the fourth domain associate to form a second binding site (VL2)(VH2) that binds the

second epitope.

[0017al In one aspect, there is provided a disbody that is a dimer of the diabody as

described herein,

[0018] In certain embodiments, the present disclosureinvention is directed to a covalent
bispecific diabody, which diabody is a dimer of diabody molecules, each diabody
molecule comprising a first and a second polypeptide chain, which first polypeptide chain
comprises (i) a first domain comprising a binding region of a light chain variable domain
of a first immunoglobulin (VLI) specific for a first epitope, (ii) a second domain
comprising a binding region of a heavy chain variable domain of a second
immunoglobulin (VH2) specific for a second epitope and (iii) a third domain comprising
an Fc domain or portion thereof, which first and second domains are covalently linked
such that the first and second domains do not associate to form an epitope binding site;
and which second polypeptide chain comprises (i) a fourth domain comprising a binding
region of a light chain variable domain of the second immunoglobulin (VL2), (ii) a fifth
domain comprising a binding region of a heavy chain variable domain of the first
immunoglobulin (VHI), and (iii) a sixth domain comprising at least one cysteine residue,
which fourth and fifth domains are covalently linked such that the fourth and fifth domains
do not associate to form an epitope binding site; and wherein the first polypeptide chain

and the second polypeptide chain of each diabody molecule are covalently linked, with the



proviso that the covalent link is not a peptide bond; wherein the first domain and the fifth
domain of each diabody molecule associate to form a first binding site (VLI)(VHI) that
binds the first epitope; wherein the second domain and the fourth domain of each diabody
molecule associate to form a second binding site (VL2)(VH2) that binds the second

_epitope.

[0019] In yet other embodiments, the present disclosureinvention is directed to a covalent
tetrapecific diabody, which diabody is a dimer of diabody molecules, the first diabody
molecule comprising a first and a second polypeptide chain, which first polypeptide chain
comprises (i) a first domain comprising a binding region of a light chain variable domain
of a first immunoglobulin (VLI) specific for a first epitope, (ii) a second domain
comprising a binding region of a heavy chain variable domain of a second
immunoglobulin (VH2) specific for a second epitope and (iii) a third domain comprising
an Fc domain or portion thereof, which first and second domains are covalently linked
such that the first and second domains do not associate to form an epitope binding site;
and which second polypeptide chain comprises (i) a fourth domain comprising a binding
region of a light chain variable domain of the second immunoglobulin (VL2), (ii) a fifth
domain comprising a binding region of a heavy chain variable domain of the first
immunoglobulin (VHI), and (iii) a sixth domain comprising at least one cysteine residue,
which fourth and fifth domains are covalently linked such that the fourth and fifth domains
do not associate to form an epitope binding site; and wherein the first polypeptide chain
and the second polypeptide chain are covalently linked, with the proviso that the covalent
link is not a peptide bond; wherein the first domain and the fifth domain associate to form
a first binding site (VLI)(VHI) that binds the first epitope; wherein the second domain and
the fourth domain associate to form a second binding site (VL2)(VH2) that binds the
second epitope; and the second diabody molecule comprising a first and a second
polypeptide chain, which first polypeptide chain comprises (i) a first domain comprising a
binding region of a light chain variable domain of a third immunoglobulin (VL3) specific
for a third epitope, (ii) a second domain comprising a binding region of a heavy chain
variable domain of a fourth immunoglobulin (VHA4) specific for a fourth epitope and (iii) a
third domain comprising an Fc domain or portion thereof, which first and second domains
are covalently linked such that the first and second domains do not associate to form an
epitope binding site; and which second polypeptide chain comprises (i) a fourth domain

comprising a binding region of a light chain variable domain of the fourth



immunoglobulin (VL4), (ii) a fifth domain comprising a binding region of a heavy chain
variable domain of the third immunoglobulin (VH3), and (ii1) a sixth domain comprising
at least one cysteine residue, which fourth and fifth domains are covalently linked such
that the fourth and fifth domains do not associate to form an epitope binding site; and
wherein the first polypeptide chain and the second polypeptide chain are covalently linked,
with the proviso that the covalent link is not a peptide bond; wherein the first domain and
the fifth domain associate to form a first binding site (VL3)(VH3) that binds the third
epitope; wherein the second domain and the fourth domain associate to form a second
binding site (VL4)}(VH4) that binds the fourth epitope.

[0020] In certain aspects-cmbodiments of the disclosureinvention the first epitope, second epitope, and

where applicable, third epitope and fourth epitope can be the same. In other embodimentsaspeets, the

first epitope, second epitope, and where applicable, third epitope and fourth epitope can

each different from the other. In certain embodimentsaspests of the disclosureinvention comprising a third

epitope binding domain, the first epitope and third epitope can be the same. In certain

embodimentsaspeets of the disclosureinvention comprising a fourth epitope binding domain, the first epitope and

fourth epitope can be the same. In cerfain embodimentsaspeets of the disclosureisvention comprising a third

epitope binding domain, the second epitope and third epitope can be the same. In certain

and second epitope are different. In yet other embodimentsaspeets of the disclosureinvention comprising a third

[0021]

epitope binding domain and a fourth epitope binding domain, the third epitope and fourth
epitope can be different. It is to be understood that any combination of the foregoing is

encompassed in the present disclosureinvention.

molecule can be derived from the same immunoglobulin. In yet another embodimentaspest, the first

domain and the fifth domain of the diabody or diabody molecule can be derived from a
different immunoglobulin. In yet another embodimentaspeet, the second domain and the fourth
domain of the diabody or diabody molecule can be derived from a different
immunoglobulin. It is to be understood that any combination of the foregoing is

encompassed in the present disclosureinvention.
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polypeptide chain and second polypeptide chain of the diabody or diabody molecule can
be via a disulfide bond between at least one cysteine residue on the first polypeptide chain

and at least one cysteine residue on the second polypeptide chain. The cysteine residues

on the first or second polypeptide chains that are responsible for disulfide bonding can be
found anywhere on the polypeptide chain including within the first, second, third, fourth,
fifth and sixth domains. In a specific embodiment the cysteine residue on the first
polypeptide chain is found in the first domain and the cysteine residue on the second
polypeptide chain is found in the fifth domain. The first, second, fourth and fifth domains
correspond to the variable regions responsible for binding. In preferred embodiments, the
cysteine residues responsible for the disulfide bonding between the first and second
polypeptide chains are located within the third and sixth domains, respectively. In a
particular aspeet-of-this-embodiment, the third domain of the first polypeptide chain
comprises the C-terminal 6 amino acids of the human kappa light chain, FNRGEC (SEQ
ID NO: 23), which can be encoded by the amino acid sequence (SEQ ID NO: 17). In
another aspeet-ofthis-embodiment, the sixth domain of the second polypeptide chain
comprises the C-terminal 6 amino acids of the human kappa light chain, FNRGEC (SEQ
ID NO: 23), which can be encoded by the amino acid sequence (SEQ ID NO: 17). In still
another aspeet-ofthis-embodiment, the third domain of the first polypeptide chain
comprises the amino acid sequence VEPKSC (SEQ ID NO: 77), derived from the hinge
domain of a human IgG, and which can be encoded by the nucleotide sequence (SEQ ID
NO: 78). In another aspeet-ofthis-embodiment, the sixth domain of the second

polypeptide chain comprises the amino acid sequence VEPKSC (SEQ ID NO: 77),

derived from the hinge domain of a human IgG, and which can be encoded by the

nucleotide sequence (SEQ ID NO: 78). In certain aspeets-of-this-embodiments, the third
domain of the first polypeptide chain comprises the C-terminal 6 amino acids of the
human kappa light chain, FNRGEC (SEQ ID NO: 23); and the sixth domain of the second
polypeptide chain comprises the amino acid sequence VEPKSC (SEQ ID NO: 77). In

other aspeetsofthis-embodiments, the sixth domain of the second polypeptide chain
comprises the C-terminal 6 amino acids of the human kappa light chain, FNRGEC (SEQ
ID NO: 23); and the third domain of the first polypeptide chain comprises the amino acid
sequence VEPKSC (SEQ ID NO: 77). In yet other aspests-ofthis-embodiments, the third
domain of the first polypeptide chain comprises the C-terminal 6 amino acids of the
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human kappa light chain, FNRGEC (SEQ 1D NO: 23); and the sixth domain of the second

olypeptide chain comprises a hinge domain. In other aspects-ofihis-embodiments, the
. i e

sixth domain of the second polypeptide chain comprises the C-terminal 6 amino acids of
the human kappa light chain, FNRGEC (SEQ ID NO: 23); and the third domain of the

embodiments, the third domain of the first polypeptide chain comprises the C-terminal 6
amino acids of the human kappa light chain, FNRGEC (SEQ ID NO: 23); and the sixth

domain of the first polypeptide chain comprises an Fc domain, or portion thereof. In still

first polypeptide chain comprises the hinge domain. In yet other as

other aspeets-ofthis-embodiments, the sixth domain of the second polypeptide chain
comprises the C-terminal 6 amino acids of the human kappa light chain, FNRGEC (SEQ
ID NO: 23); and the third domain of the first polypeptide chain comprises an Fc domain,
or portion thereof.

[06023] In other embodiments, the cysteine residues on the first or second
polypeptide that are responsible for the disulfide bonding can be located outside of the
first, second or third domains on the first polypeptide chain and outside of the fourth, fifth
and sixth domain on the second polypeptide chain. In particular, the cysteine residue on
the first polypeptide chain can be N-terminal to the first domain or can be C-terminal to
the first domain. The cysteine residue on the first polypeptide chain can be N-terminal to

the second domain or can be C-terminal to the second domain. The cysteine residue on

the first polypeptide chain can be N-terminal to the third domain or can be C-terminal to
the third domain. Further, the cysteine residue on the second polypeptide chain can be N-
terminal to the fourth domain or can be C-terminal to the fourth domain. The cysteine
residue on the second polypeptide chain can be N-terminal to the fifth domain or can be C-
terminal to the fifth domain. Accordingly, the cysteine residue on the second polypeptide
chain can be C-terminal to the sixth domain or can be N-terminal to the sixth domain. In a
particular embodimentaspeet, disulfide bond can between at least two cysteine residues on the first
polypeptide chain and at least two cysteine residues on the second polypeptide chain. In a
domain, or portion thereof, the cysteine residue can be at the C-terminus of the first
polypeptide chain and at the C-terminus of the second polypeptide chain. It is to be

understood that any combination of the foregoing is encompassed in the present disclosureinvention.

[0024] In specific embodiments of the disclosureinvention described supra, the covalent

diabody of the disclosureinvention encompasses dimers of diabody molecules, wherein each diabody
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molecule comprises a first and second polypeptide chain. In certain as; :
embodiments the diabody molecules can be covalently linked to form the dimer, with the
proviso that the covalent linkage is not a peptide bond. In preferred aspeets-of this

embodiments, the covalent linkage is a disulfide bond between at least one cysteine residue

on the first polypeptide chain of each of the diabody molecules of the dimer. In yet more

one cysteine residue on the first polypeptide chain of each of the diabody molecules
forming the dimer, wherein said at least one cysteine residue is located in the third domain
of each first polypeptide chain.

[0025] In certain embodimentsaspests of the disclosureinvention, the first domain on the first polypeptide
chain can be N-terminal to the second domain or can be C-terminal to the second domain.
The first domain on the first polypeptide chain can be N-terminal to the third domain or
can be C-terminal to the third domain. The second domain on the first polypeptide chain
can be N-terminal to the first domain or can be C-terminal to the first domain. Further, the
second domain on the first polypeptide chain can be N-terminal to the third domain or can
be C-terminal to the third domain. Accordingly, the third domain on the first polypeptide
chain can be N-terminal to the first domain or can be C-terminal to the first domain. The
third domain on the first polypeptide chain can be N-terminal to the second domain or can
be C-terminal to the second domain. With respect to the second polypeptide chain, the
fourth domain can be N-terminal to the fifth domain or can be C-terminal to the fifth
domain. The fourth domain can be N-terminal to the sixth domain or can be C-terminal to
the sixth domain. The fifth domain on the second polypeptide chain can be N-terminal to
the fourth domain or can be C-terminal to the fourth domain. The fifth domain on the
second polypeptide chain can be N-terminal to the sixth domain or can be C-terminal to

the sixth domain. Accordingly the sixth domain on the second polypeptide chain can be

N-terminal to the fourth domain or can be C-terminal to the fourth domain. The sixth
domain on the second polypeptide chain can be N-terminal to the fifth domain or can be

C-terminal to the fifth domain. It is to be understood that any combination of the
foregoing is encompassed in the present disclosurcinvention.

[0026] In certain embodiments, first domain and second domain can be located C-
terminal to the third domain on the first polypeptide chain; or the first domain and second
domain can be located N-terminal to the third domain on the first polypeptide chain. With

respect to the second polypeptide chain, the fourth domain and fifth domain can be located

-13-



C-terminal to the sixth domain, or the fourth domain and fifth domain can be located N-

is directed to a covalent bispecific diabody, which diabody is a dimer of diabody
molecules, each diabody molecule comprising a first and a second polypeptide chain,
which first polypeptide chain comprises (i) a first domain comprising a binding region of a

light chain variable domain of a first immunoglobulin (VLI) specific for a first epitope,

(i1) a second domain comprising a binding region of a heavy chain variable domain of a
second immunoglobulin (VH2) specific for a second epitope and (iii) a third domain
comprising an Fc domain or portion thereof, which first and second domains are
covalently linked such that the first and second domains do not associate to form an
epitope binding site and wherein the third domain is located N-terminal to both the first
domain and second domain; and which second polypeptide chain comprises (i) a fourth
domain comprising a binding region of a light chain variable domain of the second
immunoglobulin (VL2), (ii) a fifth domain comprising a binding region of a heavy chain
variable domain of the first immunoglobulin (VHI), and (iii) a sixth domain comprising at
least one cysteine residue, which fourth and fifth domains are covalently linked such that
the fourth and fifth domains do not associate to form an epitope binding site; and wherein
the first polypeptide chain and the second polypeptide chain of each diabody molecule are
covalently linked, with the proviso that the covalent link is not a peptide bond; wherein the
first domain and the fifth domain of each diabody molecule associate to form a first
binding site (VLI)(VHI) that binds the first epitope; wherein the second domain and the
fourth domain of each diabody molecule associate to form a second binding site
(VL2)(VH2) that binds the second epitope.

tetrapecific diabody, which diabody is a dimer of diabody molecules, the first diabody
molecule comprising a first and a second polypeptide chain, which first polypeptide chain
comprises (i) a first domain comprising a binding region of a light chain variable domain
of a first immunoglobulin (VL) specific for a first epitope, (ii) a second domain
comprising a binding region of a heavy chain variable domain of a second
immunoglobulin (VH2) specific for a second epitope and (iii) a third domain comprising
an Fc domain or portion thereof, which first and second domains are covalently linked
such that the first and second domains do not associate to form an epitope binding site and

wherein the third domain is located N-terminal to both the first domain and second
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domain; and which second polypeptide chain comprises (i) a fourth domain comprising a
binding region of a light chain variable domain of the second immunoglobulin (VL2), (ii)
a fifth domain comprising a binding region of a heavy chain variable domain of the first
immunoglobulin (VHI), and (iii) a sixth domain comprising at least one cysteine residue,
which fourth and fifth domains are covalently linked such that the fourth and fifth domains
do not associate to form an epitope binding site; and wherein the first polypeptide chain
and the second polypeptide chain are covalently linked, with the proviso that the covalent
link is not a peptide bond; wherein the first domain and the fifth domain associate to form
a first binding site (VLI)(VHI) that binds the first epitope; wherein the second domain and
the fourth domain associate to form a second binding site (VL2)(VH2) that binds the
second epitope; and the second diabody molecule comprises a first and a second
polypeptide chain, which first polypeptide chain comprises (i) a first domain comprising a
binding region of a light chain variable domain of a third immunoglobulin (VL3) specific
for a third epitope, (ii) a second domain comprising a binding region of a heavy chain
variable domain of a fourth immunoglobulin (VH4) specific for a fourth epitope and (iii) a
third domain comprising an Fc domain or portion thereof, which first and second domains
are covalently linked such that the first and second domains do not associate to form an
epitope binding site and wherein the third domain is located N-terminal to both the first
domain and second domain; and which second polypeptide chain comprises (i) a fourth
domain comprising a binding region of a light chain variable domain of the fourth
immunoglobulin (VL4), (ii) a fifth domain comprising a binding region of a heavy chain
variable domain of the third immunoglobulin (VH3), and (iii) a sixth domain comprising
at least one cysteine residue, which fourth and fifth domains are covalently linked such
that the fourth and fifth domains do not associate to form an epitope binding site; and
wherein the first polypeptide chain and the second polypeptide chain are covalently linked,
with the proviso that the covalent link is not a peptide bond; wherein the first domain and
the fifth domain associate to form a first binding site (VL3)(VH3) that binds the third
epitope; wherein the second domain and the fourth domain associate to form a second
binding site (VL4)(VH4) that binds the fourth epitope.

[0028] As discussed above, the domains on the individual polypeptide chains are
covalently linked. In specific embodimentsaspests, the covalent link between the first and second
domain, first and third domain, second and third domain, fourth and fifth domain, fourth

and sixth domain, and/or fifth and sixth domain can be a peptide bond. In particular, the
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first and second domains, and the fourth and fifth domains can be separated by the third
domain and sixth domain, respectively, or by additional amino acid residues, so long as
the first and second, and fourth and fifth domains do not associate to form a binding site.

The number of amino acid residues can be 0, 1, 2, 3,4, 5, 6, 7, 8 or 9 amino acid residues.

[0029] In certain embodimentsaspects of the disclosureinvention, the domains of the first and second
polypeptid chain comprising an Fc domain, i.e., optionally, the third and sixth domains,
respectively, can further comprise a hinge domain such that the domain comprises a hinge-
Fe region. In alternative embodiments, the first polypeptide chain or the second
polypeptide chain can comprise a hinge domain without also comprising an Fc domain.
The heavy chains, light chains, hinge regions, Fc domains, and/or hinge-Fe domains for

use in the disclosureinvertion can be derived from any immunoglobulin type including IgA, IgD,

thereof, 1.e., IgGy, 1gGy, 12G; or 1gGy. In other embodimentsaspests, the immunoglobulin from which

the light and heavy chains are derived is humanized or chimerized.

[06030] Further, the first epitope and second epitopes, and, where applicable, third
epitope and fourth epitope, to which the diabody or diabody molecule binds can be
different epitopes from the same antigen or can be different epitopes from different
antigens. The antigens can be any molecule to which an antibody can be generated. For

example, proteins, nucleic acids, bacterial toxins, cell surface markers, autoimmune

of the diabody is specific for an antigen on a particular cell, such as a B-cell, a T-cell, a
phagocytic cell, a natural killer (NK) cell or a dendritic cell.

[0031] In certain aspeets-of-the-present-embodiments, at least one epitope binding site

of the diabody or diabody molecule is specific for a Fc receptor, which Fc¢ receptor can be

FeyRIIB (CD 16B) receptor, and, more preferably, the FeyRII receptor is the FeyRIIIA
(CD 16A) receptor. In another preferred embodimentaspeet, the FeyRII receptor is the FeyRITA
(CD32A) receptor or the FeyRIIB (CD32B) receptor, and more preferably the FeyRIIB

specific for CD32B and the other binding site is specific for CD16A. In a specific
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embodiment of the d irvention, at least one epitope binding site of the diabody or diabody
molecule is specific for an activating Fc receptor and at least one other site is specific for

an inhibitory Fc receptor. In certain as

: is-embodiments the activating Fe receptor
is CD32A and the inhibitory Fc receptor is CD32B. In other aspeets-ef-this-embodiments
the activating Fc receptor is BCR and the inhibitory Fc receptor is CD32B. In still other

is-embodiments, the activating Fc receptor is IgERI and the inhibitory Fc
1ecept0r is CD32B.

[0032] In cases where one epitope binding site is specific for CD16A, the VL and
VH domains can be the same as or similar to the VL and VH domains of the mouse
antibody 3G8, the sequence of which has been cloned and is set forth herein. In other
cases where one epitope binding site is specific for CD32A, the VL. and VH domains can
be the same as or similar to the VL. and VH domains of the mouse antibody IV.3. In yet
other cases where one epitope binding site is specific for CD32B, the VL and VH domains
can be the same as or similar to the VL and VH domains of the mouse antibody 2B6, the
sequence of which has been cloned and is set forth herein. It is to be understood that any
of the VL or VH domains of the 3G8, 2B6 and V.3 antibodies can be used in any
combination. The present disclosureinvention is also directed to a bispecific diabody or diabody
molecule wherein the first epitope is specific for CD32B, and the second epitope is
specific for CD16A.

antigen. As used herein, a pathogemc antigen is an antigen involved in a specific
pathogenic disease, including cancer, infection and autoimmune disease. Thus, the
pathogenic antigen can be a tumor antigen, a bacterial antigen, a viral antigen, or an
autoimmune antigen. Exemplary pathogenic antigens include, but are not limited to
lipopolysaccharide, viral antigens selected from the group consisting of viral antigens
from human immunodeficiency virus, Adenovirus, Respiratory Syncitial Virus, West Nile
Virus (e.g., E16 and/or E53 antigens) and hepatitis virus, nucleic acids (DNA and RNA)

and coﬂagen Preferably, the pathogenic anti gen isa neutralizing antigen Ina prefen‘ed
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example, one antigen binding site is specific for an activating Fe receptor while the other

is specific for an inhibitory Fe receptor. In other embodiments, the diabody molecule
binds two distinet viral neutralizing epitopes, for example, but not limited to, E16 and E53

of West Nile Virus.

[0034] In yet another embodiment of the present disclosureinvention, the diabodies of the
disclosureinvention can be used to treat a variety of diseases and disorders. Accordingly, the present
disclosureinvention is directed to a method for treating a disease or disorder comprising

administering to a patient in need thereot an effective amount of a covalent diabody or

pathogenic antigen, such as an antigen expressed on the surface of a cancer cell or on the
surface of a bacterfum or virion and at least one other binding site is specific for a Fc

receptor, e.g., CD16A.

[0035] In yet another embodiment, the disclosureinvention is directed to a method for

treating a disease or disorder comprising administering to a patient in need thereof an

binding site is specific for CD32B and at least one other binding site is specific for
CDI16A.

[0036] In yet another embodiment, the disclosureisvention 1s directed to a method for
inducing immune tolerance to a pathogenic antigen comprising administering to a patient

in need there an effective amount of a covalent diabody or dovalent diabody molecule of

other binding site is specific for said pathogenic antigen. In aspeets-o£this embodiment,
the pathogenic antigen can be an allergen or another molecule to which immune tolerance

is desired, such as a protein expressed on transplanted tissue.

[0037] In yet another embodiment, the present disclosureinvesntion is directed to a method

for detoxification comprising administering to a patient in need thereof an effective

amount of a covalent diabody or diabody molecule of the disclosureinvention, in which at least one

binding site is specific for a cell surface marker and at least one other binding site is
specific for a toxin. In particular embodimentsaspeets, the diabody of the disclosureinvention administered is one

where one binding site is specific for a cell surface marker such as an Fc and the other

marker is not found on red blood cells.
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