
ANTI-TAT226 ANTIBODIES AND
INIMUNOCONJUGATES       This application
claims the benefit of U.S. Provisional
Application No. 60/783,746, filed March 17,
2006, the disclosure of which is inemporated
herein by reference in its entirety. FIELD OF
THE INVENTION The presenton relates to
anti-T.A.T226 antibodies and
immunconjUgates thereof.     The invention
further relates to methods of using
anti-TAT226 antibodies and numunconjugates
1.0thereof. BACKGROUND       Antibodies
that bind to polypeptides expressed on the
surface of cancer cells have proven to be
effective anti-cancer therapies. Such
antibodies am through various mechanisms
including, for example, activation of
antibody-dependent cell-mediated cytotoxicity
(ADCC): induction by the 15antibody of
complement dependent eytotoxicity (CDC):
enhancement of cytokine release; and
induction of apoptosis. See, e.g, Cardarelli et
al. (2002) Cancer linmunot Inununother.
51:15-24. For example, HERCEPTINV and
RITLINANMI (both from Genentech Inc.,
South San Francisco, California) are
antibodies that have been used successfully
to treat breast cancer and non-Hodgkin's
lymphoma, respectively. HERCEPTIN:N is a
recombinant DNA-derived humanized
monoclonal 20antibody that selectively binds
to the extracel ular domain of the htunan
epidermal growth factor receptor 2
(FIER2)proto-oncogene. IIER2 protein
ova-expression is observed in 25-30% of
primary breast cancers. RITUKAN(r) is a
genetically engineered chimeric
murine/human monoclonal antibody directed
against the CD20 antigen found on the
surface of normal and malignant B
lymphocytes. Both these antibodies are
recombinantly produced in CII0 cells. 25
HERCEPTINIP appears to act, at least in part,
by inhibiting angiogenesis (Omni et al. (2002)
Nature 416:279280), and RITUXANtb appears
to act, at leapt in part, by inducing aooptosis
(Cardarelli et al. (2002) Cancer Immunol.
Immunother. 51:15-24).
Immunoconjugates, or "antibody-drug
conjuptcs," are useful for the local delivery of
cytotoxic agents in the treatment of cancer.
See. e.g., Svrigos et al. (1999) Anticancer
Research 1019:605-614; Niculescu-Duvaz at
al. (1997) Arils Drug Deity. Rev. 26:151-172;
U.S. Pat. No. 4,975,278. Immunoconjugates
allow for the targeted delivery of a drug moiety
to a tumor, whereas systemic administration
of unconjugated mhotoxic agents may result
in unacceptable levels of toxicity- to normal
cells as well as the tumor cells sought to he
eliminated. See Baldwin et al. (Mar. 15,
1986)Laneet pp. 603.05; Thorpe (1985)
"Antibody Carriers Of Cytotoxic Agents In
Cancer  Therapy: A Review, 1 in Monoclonal
Antibodies '84: Biological and Clinical
Applications (A. Pinchera et al., eds.) pp.
475-506. Inummoconjugates that target cell
surface polypeptides have been and continue
to be developed tor the treatment of cancer.
For review, see, e.g.. Hamann et al. (2005)
Expert Opin. Titer. Patents (2005)
15:1087-1103.       It is clear that there is a
continuing need Ihr agents that target cell
surface potypeptides for diagnostic and/or
therapeutic purposes. The invention described
herein meets this need and provides other
benefits.       All references cited herein,
including patent. applications and
puhlieations. UM incorporated by reference in
their entirety. SUMMARY the disclosure
provides anti-TAT226 antibodies and methods
of using the same.       In a first aspect, there
is provided a monoclonal antibody that binds
to 1AT226, wherein the antibody comprises
(1) an TIVR-H1 comprising the amino acid
sequence of SEQ ID NO:4: (2) an I I VR-112
comprising the amino acid sequence of SEQ
ID NO:5; (3) an HVR-1313 comprising an
amino acid sequence selected from SEQ ID
NO: 7-10: (4) an HVR-L1 comprising the
amino acid sequence of SEQ ID NO:12; (5)
an HVR-L2 comprising the amino acid
sequence of SEQ ID NO: 13; and (6) an
HVR-T3 comprising an amino acid sequence
selected from SEQ ID NO: 15-18, wherein
said antibody that binds 1AT226 has a
dissociation constant (RD) of< 10 rIM.       In a
second aspect, there is provided a
monoclonal antibody that binds to TAT226,
wherein the antibody comprises (a), (b), (c) or
(d): 



(a) (I) an HVR-H1 comprising the amino acid
sequence of SEQ. ID NO:4; (2) an HVR-H2
comprising the amino acid sequence of SEQ
ID NO:5; (3) an I IVR-1-13 comprising an
amino acid sequence of SEQ ID NO:7; (4) an
IIVR-1,1 comprising the amino acid sequence
of SEQ ID NO: 12; (5) an HVR-T2 comprising
the amino acid sequence of SFQ ID NO:13;
and (6) an HVR-T3 comprising an amino acid
sequence of SEQ ID NO:15  (b) (1) an
EVE-HI comprising the amino acid sequence
of SEQ ID NO:4: (2) an I IVR-112 comprising
the amino acid sequence of SEQ ID NO:5; (3)
an HVR-H3 comprising an  amino acid
sequence of SEQ ID NO:8; (4) an HVR-L1
comprising the amino acid sequence of SEQ
N0:12; (5) an HVR-1.2 comprising the amino
acid sequence nI SEQ ID NO:13; and (6) an I
I VR-L3 comprising an amino acid sequence
of SEQ ID /40:16  (c) (I ) an HVR-Ill
comprising the amino acid sequence of SEQ
ID 700:4; (2) an I VR-H2 composing the
amino acid sequence of SF.Q. ID NO:5; (3) an
HVR-H3 comprising an amino acid sequence
of SF,Q ID NO:9; (4) an HVR-L1 comprising
the amino acid sequence of SEQ ID NO:12;
(5) an HVR-1,2 comprising the amino acid
sequence of SEQ ID NO:13: and (6) an
IIVR-4,3 comprising an amino acid sequence
of SEQ ID NO: 17  (d) (I) an FIVR-HI
comprising the amino acid sequence of SEQ
ID NO:4; (2) an I t VR-H2 comprising the
amino acid sequence of SEQ. ID NO:5; (3) an
HVR-H3 comprising an amino acid sequence
of SEQ ID NO: 10; (4) an LPIR-L1 comprising
the amino acid sequence of SEQ ID NC): 12:
(5) an FIVR-L2 comprising the amino acid
sequence of SEQ ID NO:13; and (6) an
IIVR-1.3 comprising an amino acid sequence
of SEQ ID NO:18.        In a third aspect, there
is provided a monoclonal antibody that binds
to AT226, wherein the antibody comprises a
heavy chain variable domain having at least
95% sequence identity to an amino acid
sequence selected from SEQ NO:22-25 and a
light chain variable domain having at least
95% sequence identity to an amino acid
sequence selected from SEQ ID NO:27-30,
and wherein said antibody that binds TAT226
has a dissociation constant (1(0) of < 10 nM.
In a Iburth aspect there is provided an
immunoconjustate comprising an antibody
that binds TA T226 as defined above
covalently attached to a eytotoxic agent.
In a fifth aspect, there is provided an
immunoconjugate having the formula Ail-0,-
1)5p, wherein: (a) 4h is a monoclonal antibody
as defined above; (b) 1. is a linker; (e) 0 is a
drug of formula DE or DE  R7 R11 0L'-R10
and wherein R2 and R6 are each methyl, RI
and W are each isopropyl, R7 is see-butyl,
each Rs is independently selected from CHt,
0-C113, OH, and H; Ht is H; RI is aryl; 7 is -O-
or N14-; RI' is 11, CI-Cs alkyl, or -
(012)-2-0-(CH2)2 -(-(CH2)2-0-- C1-13; and
R18 is C(123)2-C(R8)2--aryl; and R5 is I-1 or
methyl; and (d) p ranges from about I to 8.
In a sixth aspect, there is provided a
pharmaceutical composition comprising an
immunoconjugate as defined above for use in
the treatment of a cell proliferative disorder,
in a seventh aspect, there is provided the use
of an irnmunoeonjugate as defined above in
the preparation of a medicament for treatment
of a cell proliferative disorder.       In One
embodiment, an antibody that binds to
T4T226 is provided, wherein the antibody
comprises at least one, two, three, four, five,
or six I IVRs selected from:  (1) an HVR-1-11
comprising the amino acid sequence of SFQ
10210:4; (2) an HVR-H2 comprising the
amino acid sequence of SFQ ID 210:5;  (3) an
HVR-H3 comprising an amino acid sequence
that conforms to the consensus sequence of
SEQ ID 180:11;  (4) an HVR-L1 comprising
the amino acid sequence of SEQ. ID N0:1  (5)
an 11VR-L2 comprising the amino acid
sequence of SEQ ID NO:15, and 



(6) an HVR-L3 comprising an amino acid
sequence that onforms lo the consensus
sequence of SEQ ID NO: 19.        In another
embodiment, an antibody that binds to
TAT226 comprise ) an HVRH; comprising an
amino acid sequence that conforms to the
consensus sequence of SEQ ID NO: I. and (b)
at least one; two, three, four or live HVRs
selected from:  (1) an HVR-I-11 comprising
the amino acid sequence of SEQ ID NO:4; (2)
an HVR412 comprising the amino acid
sequence of SEQ 1D NO:5; (3) an HVR-L1
comprising the amino acid sequence of SEQ
ID NO:12 (4) an HVR-L2 comprising the
amino acid sequence of SEQ ID N0,13; and
(5) an HVR-L3 comprising an amino acid
sequence that conforms to the consensus
sequence of SEQ ID NO:19. In one
embodiment, the antibody comprises an
IIVR-L3 eomprisina an amino acid sequence
(hat conforms to the consensus sequence of
SEQ Ill NO: 19. In one embodiment, the
antibody further comprises an E IVR-H1
comprising the amino acid sequence of SEQ
ID NO:4 and an HVR-H2 comprising the
amino acid sequence of SEQ ID NO:5. In one
embodiment, the antibody further  comprises
an VR-1,1 comprising the amino acid
sequence of Q NO:12 and an IIVR-L2
comprising the amino acid sequence of SEQ
ID NO:13.          In one embodiment, the
antibody comprises an JIVE-113 comprising
an amino acid sequence selected from SEQ
II) NO:6-10. In one embodiment, the antibody
further comprises an HVR-L3 comprising an
amino acid sequence selected from SEQ ID
NO:1418. In one embodiment, the El VR-H3
comprises the amino acid sequence of SEQ
ID NO:9, and the H VR-L3 comprises the
amino acid sequence of SEQ ID NO: 17. In
one embodiment, the HVR-I13 comprises the
amino acid sequence of SEQ ID NO: 10. and
the HER-1,3 comprises the amino acid
sequence of SEQ NO:18. In one embodiment,
the antibody further comprises an FIVE-HI
comprising the amino acid sequence of SEQ
CD NO:4 and an HVR112 comprising the
amino acid sequence of SEQ ID 1310:5. In
one embodiment, the antibody further
comprises an HVR-Li comprising the amino
acid sequence of SEQ NO: 12 and an HIVR-I
.2 comprising the amino acid sequence of
SEQ NO:13.          in one embodiment, an
antibody that binds to 1AT226 is provided,
wherein the antibody comprises at least one,
two, three, four, five, or six HVRs selected
from: (1) an IIVR-H1 comprising the amino
acid sequence of SEQ ID NO:1; (2) an
ITVR-F12 comprising the amino acid
sequence of SEQ ID NO:2; (3) an H VR-H3
comprising the amino acid sequence of SEQ
ID NO:3; (4 ) an 1-1VR-LI comprising the
amino acid sequence of SEQ 111) NO:12; (5)
an EIVR-L2 comprising the, amino acid
sequence of SEQ ID NO:13; and (6) an
IIVR-L3 comprising the amino acid sequence
of SEQ. ID NO;14.         In another
embodiment, an antibody that hinds to
TAT226 comprises (a) an FIVR-E3 cotnprising
thc amino acid sequence of SEQ 11) NO:3,
and (b) at least one, two, three, four, or five
HVRs selected from: (I) an IIVR-Hi comprising
the amino acid sequence of SFQ ID NO:1: (2)
an HVR-H2 comprising the amino acid
sequence of SEQ ID NO:2; (3) an HER-LI
comprising the amino acid sequence of SEQ
ID NO: 2: (1) an HVR-L2 comprising the
amino acid sequence of SEQ140:13; and 



(5) an IIVR-L3 comprising the amino acid
sequence of SEQ H) NC): 14. In one
emboditnent, the antibody comprises an I
IVR-11,3 comprising the amino acid sequence
of SEQ ID NO:14. In one embodiment, die
antibody fiirther comprises an JIVE-It I
comprising the amino acid sequence of SEQ
ID NO:1 and an FIVR -H2 comprising the
amino acid sequence of SEQ NO:2. In one
embodiment, the antibody further comprises
an FiVE-4-1 comprising the amino acid
sequence of SEQ NO: 17 and an IIVR-L2
comprising the amino acid sequence of SEQ
ID NO:13.          In certain embodiments, any
of the above antibodies thrtlser comprises at
least one framework selected from a VH
subgroup Ti] consensus framework and a VL
subgroup -1 consensus framework.          In
one embodiment, an antibody that binds to
TAT226 is provided, wherein the ntibody
comprises a heavy chain variable domain
having at least 90% sequence identity to an
amino acid sequence selected from SR) ID
N0:21-25. In one embodiment, the antibody
frrther comprises a light chain variable domain
baying at least 90% sequence identity to an
amino acid sequence selected from SEQ ID
N0:26-3 I. In one embodiment, the antibody
comprises a heavy chain variable domain
having at least 90% sequence identity to the
amino acid sequence of SEQ ID N0:24. In one
embodiment, the antibody further comprises a
light chain variable domain having at least
90% sequence identity to the amino acid
sequence of SEQ ID N0:29. in one
embodiment, the heavy chain variable domain
comprises the amino acid sequence of SF,Q
ID N0:24, and the light chain variable domain
comprises the amino acid sequence of SEQ
ID N0:29. In one embodiment, the antibody
comprises a heavy chain variable domain
having at least 90% sequence identity to the
amino acid sequence of SEQ ID N0:25. In one
embodiment, the antibody further comprises a
light chain variable domain having at least
90% sequence identity to the amino acid
sequence of SEQ ID N0:30. In one
embodiment, the heavy chain variable domain
comprises the amino acid sequence of SEQ
ID N0:25, and the light chain variable domain
comprises the amino acid sequence of SEQ
ID NO:30.         In one embodiment, an
antibody that binds to TAl226 is provided,
wherein the antibody comprises a heavy chain
variable domain having at least 90%
sequence identity to the amino acid sequence
of SEQ ID N0:20. in one embodiment, the
antibody further comprises a light chain
variable domain having at least 90%
sequence identity to the amino acid sequence
of SEQ ID NO:26. In one embodiment, the
heavy chain variable domain comprises the
amino acid sequence of SEQ ID N0:20, and
the light chain variable domain comprises the
amino acid sequence of SEQ ill NO:26.
In certain embodiments, a polynucleotide
encoding any of the above antibodies is
provided. In one embodiment, a vector
comprising the poiynuclecfride is provided. In
one embodiment, a host cell comprising the
vector is provided. In one embodiment, the
host cell is eukaryotic. In one embodiment,
the host cell is a CII0 cell. In one embodiment,
a method of making an antiTAT226 antibody
is provided, wherein the method comprises
culturing the host cell under conditions
suitable for expression of the polynucleotide
encoding the antibody, and isolating the
antibody.         In one embodiment, an
antibody that binds to 1AT226 expressed on
the surface of a cell is provided, ln one
embodiment, the antibody binds to an epitope
within a region of VAl 226 from amino acid
21-115 of SEQ ID N0:75. in one embodiment,
the cell is a cancer cell. In one embodiment,
the cancer cell is an ovarian cancer cell, a
brain tumor cell, or a Vqiim's tumor cell.
In certain embodiments, any of the above
antibodies is a monoclonal antibody. In one
embodiment, the antibody is an antibody
fragment selected from a Fab, Febl-SH, by,
say, or (Fabl)2 fragment. In one embodiment,
the antibody is humanized. In one
embodiment, the antibody is human. In one
embodiment, the antibody binds to the same
epitope as an antibody selected from
YW1X32, YWO.49, YWO,49.B7, YWO.49.C9,
3.V.10.49.112, and Ni W0.49.II6.          In one
embodiment, a method of detecting the
presence of TAT226 in a biological sample is
provided, the method comprising contacting
the biological sample with any of the above
antibodies under conditions permissive for
binding of the antibody to TAT226, and
detecting whether a complex is formed
between the antibody and 1.41226. In one
embodiment, the biological sample comprises
ovarian tumor cells, brain tumor cells, or
Wilms' tumor cells.         In one embodiment, a
method of diagnosing a cell proliferative
disorder associated with increased expression
of IA 1226 is provided, the method comprising
contacting a test cell with any of the above
antibodies; determining the level of
expression of TA'1226 by detecting binding of
the antibody to TAT226; and comparing the
level of expression of TAT226 by the test cell
with the level of expression of TAT226 by a
control cell, wherein a higher level of
expression of TAT226 by the test cell as
compared to the control cell indicates the
presence of a cell proliferative disorder
associated with increased expression of
TAT226. in one embodiment, the test cell is a
cell from a patient suspected of having a cell
proliferative disorder. In one embodiment, the
cell proliferative disorder is selected from
ovarian cancer and Wilms' tumor. In one
embodiment, the method comprises
determining the level of expression of TAT226
on the surface of the test cell and comparing
the level of expression of irAT226 on the
surface of the test cell with the level of
expression of TAT226 on the surface of the
control cell. The disclosure tlirther provides
IM1710001:011i ugates and methods of using
the same.         In one embodiment, an
immunoconjugate comprises any of the above
anti-TAT226 antibodies covalentiv attached to
a cytotoxic agent. In one embodiment, the
eytotoxic agent is selected from a toxin, a
chemotherapeutic agent, an antibiotic, a
radioactive isotope, and a nucleolytie enzyme.
to one embodiment, an immunoconi neate
having the formula Ab-(L-D)p is provided,
wherein: (a) Ab is any of the above anti- IA
1226 antibodies, (b) L is a linker; (c) D is a
drug of formula Da or 133    R20 R4 R5 R6
WO 20071109.567PC1/11S2007/064212 



and wherein Ell and le are each methyl, le and
1i are each esopropyl, It; is sec-hutyf le is
independently selectee from Clis, 0-CEO, OH,
andRi is Itn 129 is alZ is -0-- or; 12' is H. CRC)
alkyl, or etC14212-0-1CH214-0 40I2/2-0--CHi;
and is -C(fek-C(Rl):: aryl: and p ranges from
about 1 to It In one embodiment, the antibody
(Abi comprises 1) an RYE-Hi comprisingn
sequence thal conforms to the consensus
sequence of SEQ ID N041 and 2) at least
one, two, three. 111four, Or live HVits
selected front:  (i) an ENR-Ell complising the
amino acid sequence of SEQ ID NO:1; (ii) an
HVR-1-12 comprising the amino acid
sequence of SR) ID N0:5; (iii) an HER-Li
comprising the amino acid sequence of SEQ
ID NO:12; (iv) an 14VR-L2 comprising the
amino acid sequence of SEQ ID NO: 13: and
(v) an IIVRL.3 comprising em amino acid
sequence Mai conforms to the consensus
sequence of SEQ ID NO: 19, in one
embodiment, she antibody comprises an HE
li-L3 comprising an amino acid sequence that
conforms to the consensus sequence of SEQ
ID NO:19. In one embodiment, the antibody
composes an HVR-H3 comprising the amino
acid sequence of SEQ ID NO:9 and an
HIVI2-1.3 211comprising the amino acid
sequence of SEQ ID NO:17. In one
embodiment, the antibody comprises an
Lit11:4-113 comprising the amino acid
sequence of SEQ NO:10 and an HER-L3
comprising the amino acid sequence of SEQ
ID N0:18. in one embodiment, the antibody
further comprises an HER-H1 comprising the
amino acid sequence of SO 1D NO:4, an
FIVR-F12 comprising the amino acid
sequence of SEQ ID NO:5, an TIER-L1
comprising the amino acid 25sequence of
SE:Q ID NO:12, and an HYR-L2 comprising
the amino acid sequence of SEQ ID NO: 13.
In one embodiment, the antibody comprises a
heavy chain variable region having at least
90% sequence identity to an amino acid
sequence selected from SEQ TD N0:21-25
and a light chain variable region having at
least 90% sequence identity to an amino acid
sequence selected from SEQ ID NO:26-31. In
one embodiment, the antibody comprises a
heavy chain variable region having at least
90% sequence identity to the amino acid
sequence of SEQ ID N0:21 and a light chain
variable region having at least 90% sequence
identity to the amino acid sequence of SEQ ID
N0:29. In one Cl.nbodiment, the antibody
comprises a heavy chain variable region
comprising the amino acid  



sequence of SEQ ID NO:24 and a light chain
variable region comprising the amino acid
sequence of SEQ ID b10:29. In one
embodiment, the antibody comprises a heavy
chain variable region having at least 90%
sequence identity to the amino acid sequence
of SHQ ID 1310:25 and a light chain variable
region having at least 90% sequence identity
to the amino acid sequence of SEQ II) NO:30.
In one embodiment, the antibody COMpriSCS
a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO:25 and a
light chain variable region comprising the
amino acid sequence of SEQ ID NO:30. The
following embodiments are further provided
for any of the above immunoco In one
embodiment, an immunoc,onjugate has in
vitro or in vivo cell killing activity. In one
embodiment, the linker is attached to the
antibody through a thiol group on the
antibody. In one embodiment, the linker is
cleavable by a protease. In one embodiment,
the linker comprises a         dipepticie. In one
embodiment, the linker comprises a
ptaminobenzyl unit in one embodiment, the
p-arninobenzyi unit is disposed between the
drug and a protease cleavage site in the
linker. In one embodiment, the p-aminobenzyl
unit is p-aminobenzyloxycarbonyl (PAD). In
one embodiment, the linker comprises
6-maleimidocaproyl. In one embodiment, the
6- maleimidocaproyl is disposed between the
antibody and a protease cleavage site in the
linker. 1 he above embodiments may occur
singly or in ally combination with one another.
In one embodiment, the chug is selected from
MMAE and MMAlv. In one embodiment, the
iminunoconjogate has the formula Ab S. / P
113"" 0 r 0." 0 0 wherein Ab is any of the
above anti-TAT226 antibodies. S is a stufur
atom, and p ranges from 2 to 5. In one
embodiment, the iMMIMOCOnjugate has the
formula 9H 0 wherein Ab is any of the
above-TAT226 antibodies. S is a sulfur atom,
and p ranges fro to 5.          In one
embodiment, a pharmaceutical composition is
provided comprising any of the above
immunoconjugates and a pharmaceutically
acceptable eander. In one embodiment, a
method of treating a cell proliferative disorder
is provided, wherein the method comprises
administering to an individual the
pharmaceutical composition. In one
embodiment, the cell proliferative disorder is
selected from  ovarian cancer, uterine cancer,
hi-sin tumor, and Wilms' tumor. In one
embodiment, the cell proliferative disorder is
associated with increased expression of
TAT226 on the surface of a cell.        In one
embodiment, a method of inhibiting cell
proliferation is provided, wherein the method
comprises exposing a cell to any of the above
immunoconjugates under conditions
permissive for binding of the
immunoconjugate to TAT226. In one
embodiment, the cell is a tumor cell. In one
embodiment, the tumor cell is an ovarian
tumor cell, a uterine Tumor cell, a brain tumor
cell, or a Wilms' tumor cell. Tat one
embodiment, the cell is a xenogratt. In one
embodiment, the exposing takes place in
vitro. In one embodiment, the exposing takes
place in vivo. BRIEF DLSC RIP I ION OF THE
FIGURES 



I- icure I sliov,'s an alignment of 'TA T226
from human, cynomolgus monkey ("ityno"),
mouse, and rat. Boxed residues are identical
among the species. The remaining residues
differ between at least two of the four species.
Percent amino acid identity among the
TAT226 sequences From human,
eynomolgus monkey, mouse, anti rat is shown
in the table underneath the alignment. Percent
identity was calculated using the (instal W
program.       Figure 2 shows the HI, H2, and
143 heavy chain hypervariable region (TIVR)
s5quences of anti-TAT226 monoclonal
antibodies designated YWO.32 and YWO.49,
as described in Example. B. Amino acid
positions are numbered according to the
Rabat numbering system as described below.
Figure 3 shows the LI, L2, and 1.3 light chain
IIVR sequences of anti-TAl226 monoclonal
antibodies designated Y W0.32 and YWO.49,
as described in Example B. Amino acid
positions are numbered according to the
Kabat numbering system as described below.
Figure 4 snows the Wadi:13 and ITV14-43
sequences of YWO.49 and YWO.49.B7,
YVV0.49.C9, YWO.49.H2, and YWO.49.116,
which were generated by affinity maturation of
Y W0.49 using HVR-113 and HVR-1.3
soft-randomized libraries, as described in
Example B. Consensus IIVR-ID and
1-R(144.3 sequences are also shown.
Figures 5A and 51; show exemplary acceptor
human variable heavy (VH) consensus
framework sequences for use in practicing the
instant invention with sequence identifiers as
follows: - human VII subgroup I consensus
tram oCORs (SEE) ID NOs:32. 33, 34, 351. -
human VIA subgroup 1 consensus
frameworksus extended hypervariable regions
(SEQ ID NOs:36, 37, 34, 35; SEQ, ID
NOs:36, 37. 38, 35; and SEQ ID NOs:36, 37,
39, 35). - human VII subgroup II consensus
framework "A" minus Kabat CORs (SEQ ID
N05:40, 41, 42, 35).   human VII subgroup E
consensus frameworks "B," "C," and "D"
minus extended hypervaxiable regions (SEX)
ID NOs:43, 44, 42, 35; SEQN0s:43, 44, 45,
35; and SEQ TD Nes:43, 44, 46, and 35). -
human VH subgroup III consensus framework
"A" minus Kabat CORsQ ID NOs:47, 548, 49,
35).  human Wel subgroup III consensus
frameworks "B "C," and "0" mil hyperyariable
regions (SEQ ID NOs:50, 51, 49, 35; SEQ
NOs:50, 51, 32, 35; and SFQ NOs:50, 51, 53,
35). - human VII acceptor framework "A"
minus Kabat CDELs (SEQ ID NOs:54, 48, 55,
35). 10- human 5/71:1 acceptor frameworks
"B" and "C" minus extended hyperyariahle
regions (SEQ ID NOs:50, 51, 55, 35; and
SEQ JD NOs:50, 51, 56, 35). - human VH
acceptor 2 framework "A" minus Kabat CD Rs
(SEQ ID N )s:54, 48, 57, - human VII acceptor
2 framework "B," "C," and "D" minus extended
hypervariable regions (SEQ.NOs:50, 51, 57,
35; SEQ ID NOs:50, 51, 58, 35; and SEQ ED
)Os:50, 51, 59, 35).        Figures 6A and 6B
show exemplary acceptor human variable
light (N(L) consensus framework sequences
for use in practicing the instant invention with
sequence identifiers as follows: 



human L kappa subgroup I consensus
framework Owl): SEQ ID NOs:60, 61, 62, 63
human VI. kappa subgroup II consensus
framework (icy2): SEQ ID NOs:64, 65, 66,65
20- human VI, kappa subgroup 111
consensus framework lxv3): SEQ ID NOs:67,
68, 69, 63 human VI, kappa subgroup IV
consensus framework (w41: SEQ ID N Os:70,
71, 72, 63 Figure 7 shows framework
sequences of huNtAb4D5-8 light and heavy
clmins. Numbers in superscript/hold indicate
amino acid positions according to Kabat.
Figure 8 shows framework sequences of
hublAb4D5-0 light and heavy chains with the
25indicated modifications. Numbers in
superscript/bold indicate amino acid positions
according to Kabat        Figure 9 shows the
heavy chain vatiable region (V ix) sequences
of YIV0,32, Y V10.49, DENV0.49.B7.
YWO,49.C9, YWO.49.H2, and YWO.49.H6.
EIVIRs arc underlined. Figure 10 shows the
light chain variable region (VL) sequences of
YWO.32, YWO.49, 30YWO.49.87,
ADV0.49.C9, YWO.49.H2, and YWO.49.F16.
VI, sequences of humanized monoclonal
antibody 41)5-8 ("huMAP4D5-8") and a
'modified" hulvIAb4D5-8 are also shown in
SEQ ID NO:31 and SEQ ID NO:26,
respectively. YWO.32 and YWO.49 have the
same VI, sequence as "modified"
huMAb4D5-8 VI. (SEQ NO:26), which
contains the following substitutions relative to
SEQ ID NO:31: N305, 12660, and 1191S.
EIVRs are underlined. 35Figure 11 shows an
alignment of the heavy chain variable region
sequences of 71W0.32, YWO.49,
YVV0.49.B7, Y \170.49.C9, YWOA 9.H2, and
VW0.49.H6. HVRs axe enclosed in boxes.
WO 20071109567PCT/US2907/064.21 2
Residues of the HVR-H3s of
YWO.49.B7,0ZW0.49.C9, YWO.49.H2, and
YWO.49.H6 tha sif tier from the corresponding
residues of the 1-137R-H3 of YWO.49 are
shaded.        Figure 12 shows an alignment of
the light chain variable region sequences of
YWO.32, YWO.49, MO.49.B7, -57;300.49.C9,
YWO.49.H2, and YWO.49,H6. EINRs are
enclosed in boxes. 5Residues of the HVR-Llis
of WW0.49.137, YWO.49.C9, 31W0.49.H2,
and YIS370.49.H6 that differ from the
corresponding residues of the T-WIR-l.3 of
YWO.49 are shaded.        Figure 13 shows a
graphic representation of the levels of human
IAT226 gene expression in various tissues, as
described in Example A. Figure 14 shows a
graphic representation of the levels of human
TAT226 gene expression 112 in normal ovary;
normal fallopian tube; ovarian cancer of the
clear cell, luminous, and serous
cystoadenoe.arcinoma subtypes; metastatic
ovarian cancer, and other types of ovarian
cancer, as described in Example A.
Figure 15 shows the results of fluorescence
activated cell sorting (FMCS) of OVCAR3
cells in the absence or presence of Mc
indicated anti1AT226 antibodies, as described
in Example D. 



I 5  Figure 16 shows TAT226 inljoNA and
protein expression as determined by a 5'
nuclease (TackWankt) assay and
immunohistochemistrv (1IC) performed On
OVCA R3 cells and a panel of ovarian cancer
samples, us described in Example F.
Figure 17 shows the in vitro activity of various
Thi0.49.H2 and YWO.49.H6 antibody-drug
conjugates (ADCs) in an OVCAR3 cell killing
assay, as described in Example H.
Figure lii shows the in vitro activity of various
YWO.49.112 and YWO.49.H6 ADCs in a cell
killing assay using HCT116#9-4 stable
transfectants, as described in Example H.
Figure 19 shows the in vivo activity of
`1710.49.H6 ADCs using mouse xenografts,
as described in Example H.               Figure
20 shows the in vivo activity of X V0.49116
ADCs usin mouse xenografts derived 25from
human patient tumors, as described in
Example H. DETAILED DESCRIPTION OF
EMBODIMENTS OF THE INVENTION
Isolated antibodies that bind to TAT226 are
provided. Immunoconjugates comprising
antiTAT226 antibodies are further provided.
Antibodies and immunoconjugams of the
invention arc useful, e.g., for the diagnosis or
treatment of disorders associated with altered
expression, e.g., increased expression, of
TAT226. In certain embodiments, antibodies
or immunoconjugatcs of the invention are
useful for the diagnosis or treatment of a cell
proliferative disorder, such as a tumor or
cancer. In certain embodiments, antibodies or
immunoconiugates of the invention are useful
for the detection of TAT226, e.g., TAT226
expressed on the cell surface.               Po
lynuelectides encoding anti-TAT226
antibodies are provided. Vectors comprising
35polynueleotides encoding anti-TAT226
antibodies are provided, and host cells
comprising such  vectors are provided.
Compositions. including pharmaceutical
formulations, comprising any one or more of
the polyilucleotides, antirTAT226 antibodies,
or immunoconjugates of the invention are also
provided. I.GENERAL TECHNIQUES       The
techniques and procedures described or
referenced herein are generally well
understood and commonly employed using
conventional methodology by those skilled in
the art, such as, for example, the widely
utilized methodologies described in Sambrook
et al. Molecular  Cloth= A Laboratory Manual
3rd. edition (2001) Cold Spring Harbor
I,aboratory Press, Cold Spring Harbor, N.Y.:
Current Protocols in Molecular Biology (F. M.
Ausubel, et al. eds., (2003)); the series
Methods in Enzvmology (Academic Press
Inc.): l'cr 2:A Practical Approach ()s4. J.
MacPherson, B. D. flames and 0. R. Taylor
eds. (1995)). Harlow and Lane, ads. (1988)
Antibodies. A Laboratory Manual. and Animal
Cell Culture (R. I. Freshney, ed. (198711:
Oligonuclemide Synthesis (M. J. Gait, ed.,
198d); Methods in Molecular Biology. Humana
Press; Cell Biologg: A Laboratory Notebook
(J. E. Cents, ed., 1998) Academic Press;
Animal Cell Culture (R. 1. 15Freshney), ed.,
1987); Introduction to Cell and Tissue Culture
(J. P. Mather and P. F,. Roberts, 1998)
Plenum Press: Cell and Tissue Culture:
Laboratory Procedures (A. Doyle, J. B.
Griffiths, and D. G. Newell, eds., 1993-8).1.
Wiley and Sons; Handbook of Experimental
Immunoloav (p. M. Weir and C. C. Blackwell,
eds.); Gene Transfer Vectors for Mammalian
Cells 0. M. Miller and M. P. (kilos. eds.. 1987);
PCB: The Polvmerase Chain Reaction, (Mullis
at al., eds., 19941 Current 20Protocols in
Immunology (J. F. Coligan et al., cds., 1991);
Magri Protocols in Molecular Biolog  (Wiley
and Sons, 1999): I=unobiology (C. A.
Janeway and P. Travers, 19971; Antibodies
(P. Finch, 1997): Antibodies: A Practical
Approach (D. Catty., ed., IRL Press,
1988-1989); Monoclonal Antibodies: A
Practical Approach (P. Shepherd and C.
Dean, eds., Oxford University Press, 2000);
Usina Antibodies: A Laboratory Manual (E.
Harlow and D. Lane (Cold Spring Harbor
Laboratory 25 Press, 999); The Antibodies (M.
Zanetti and D. Capra, eds., Harwood
Academic Publishers, 1995); and Cancer:
PrincMles anti Practice of Oncology (V. T.
DeVita at al., eds., J.B. Lippincott Company,
1993). IL DEFINITIONS AND
ABBREVIATIONS A. Definitions 30An
"isolated" antibody one,11 has been identified
and separated aid/or recovered from a
component of its natural eitvirooaueot.
Contaminant components of its natural
environment are materials which would
interfere with research, diagnostic or
therapeutic uses for the antibody, and may
include enzymes, hormones, and other
proteinaceous or nonproteinaceous solutes. In
some embodiments, an antibody is purified (I)
to neater than 95% by weight of antibody as
determined 



WO 20071109567PCIVIUS20071064212 by,
for example, the Lowry method, and in some
embodiments, to greater than 99% by weight;
(2) to a degree sufficient to obtain at least 15
residues of 21-terminal or internal amino acid
sequence by use of; for example, a spinning
cup sequenatof or (3) to homogeneity by
SOS-PAGE under reducing or nomeducing,
conditions using, fir example, Coomassie blue
or silver stam. Isolated 5 antibody includes the
antibody in vita within recombinant cells since
at least one component of the antibody's
natural environment will not he present.
Ordinarily, however, isolated antibody will be
prepared by at least one purification step. An
"isolated" nucleic acid molecule is a nucleic
acid molecule that is separated from at least
one other nucleic acid molecule with which it
is ordinarily associated, for example, in its
It)naturaltem. An isolated nucleic acid
molecule further includes a nucleic acid
molecule contained in cells that ordinarily
express the nucleic add molecule, but the
nucleic acid molecule is present
extrachromosomally or at a chromosomal
location Mat is different from its natural
chromosomal location.       "Purified" means
that a molecule is present in a sample at a
concentration of at least 95% by weight, or at
least 980/i by weight of Me sample, in which it
is contained.       The term "substantially
similar" or "substantially the same," as used
herein, denotes a sufficiently high degree of
similarity between two numeric values (for
example, one associated with an antibody of
the invention and the other associated with a
reference/comparator antibody), such that one
of skill in the art would consider the difference
between the two values to be of little or no 20
biological and/or statistical significance within
the context of the biological characteristic
measured by said values (e.g., Kd values).
The difference between said two values is, for
example, less than about 50%, less than
about 40%, less than about 30%, less than
about 20%, and/or less than about 10% as a
function of the reference/comparator value.
The phrase "substantially reduced," or
"substantially different,' as used herein,
denotes a 25sufficiently high degree of
difference between two 1111111CriC values
(generally one associated with a molecule and
the other associated with a
reference/comparator molecule) such Mat one
of skill in the art would consider the difference
between the two values to he of statistical
significance within the context of the biological
characteristic measured by said values (e.g.,
Kd values). The difference between said two
values is, for example, greater than about
10%, greater titan about 20%, 30greater than
about 30%, greater Mau about 40%, and/or
greater than about 50% as a function of the
value for the reference/comparator molecule.
The term's ector," as used herein, is intended
to refer to a nucleic acid molecule capable of
transporting another nucleic acid to which it
has beers linked. One type of vector is a
"plasmid," which refers to a circular double
stranded DNA into which additional DNA
segments may be 35ligated. Another type of
vector is a phage vector. Another type of
vector is a viral vector, wherein additional
DNA segments may be ligrated into the viral
genome. Certain vectors are capable of  WO
20(17/109561PCT/US2007/064212
autonomous replication tn a host cell into
which they are introduced (e.g., bacterial
vectors having a bacterial origin of replication
and episomal mammalian vectors). Other
vectors (e.g., non-episomal mammalian
vectors) can be integrated into the genome of
a host cell upon introduction into the host cell,
and thereby are replicated along with the host
genome. Moreover, certain vectors are
capable of directing the expression of genes
to which they are operatively linked. Such
vectors are referred to herein as "recombinant
expression vectors," or simply, "expression
vectors." In general, expression vectors of
utility in recombinant DNA techniques are
often in the font of plasmids. In the present
specification, "plasmid" and "vector" may be
used interchangeably as the plasmid is the
most commonly used font of vector.
"Polynucleotide," or "nucleic acid," as used
laterehangeably here an, refer to pol icrs of
nucleotides of any length, and include DNA
and RNA. The nucleotides can be
deoxyribonucleutides, ribonucleotidcs,
modified nucleotides or bases, and/or their
analogs, or any substrate that can be
incorporated into a polymer by DNA or RNA
polymerase or by a synthetic reaction. A
pofimucleotide may comprise modified
nucleotides, such as methylated nucleotides
and 



15their analogs. If present, modification to the
nucleotide structure may be imparted before
or after assembly of the polymer. The
sequence of nucleotides may be interrupted
by nonmuclootide components. A
polynucleotide may comprise modification(s)
made after synthesis, such as conjugation to
a. label. Other types of modifications include,
for example. "caps," substimtion of one or
more of the naturally occurring nucleotides
with an analog, imemucleotide modifications
20such as, for example, those with uncharged
linkages (e.g., methyl phosphonates,
phosphotriesters, phosphoamidates,
carbamates, etc.) and with charged linkages
(e.g., phosphorothioates,
phosphorodithioates, etc.), those containing
pendant moieties, such as, for example,
proteins (e.g., nucleases, toxins, antibodies.
signal peptides, ply-L-lysine, etc.), those with
intercalators (e.g., amidine, psoralen, etc.),
those containing chelators (e.g., metals,
radioactive metals, boron, 25oxidative metals,
etc.), those containing alkylators, those with
modified linkages (e.g., alpha anomeric
nucleic acids, etc.), as well as unmodified
forms of the polynucleoticies(s). Further, any
of the hydroxyl groups ordinarily present in the
sugars may be replaced, for example, by
phosphonate groups, phosphate groups,
protected by standard protecting groups, or
activated to prepare additional linkages to
additional nucleotides, or may be conjugated
to solid or semi-solid supports. 30The 5' and
3' terminal OH call be phosphorylated or
substituted with amines or organic capping
gout) moieties of from 1 to 20 carbon atoms.
Other hydroxyls may also he derivatized to
standard protecting groups. Polynuclootides
can also contain analogous forms of ribose or
deoxydhose sugars that are generally known
in the art, including, for example,
2-0-methyl-.2)- Bum- or 2'-azido-ribose,
earbocyclic sugar analogs, manomeric
sugars, epimerie sugars such as 35arabinose,
xyloses or lyxoses, pyranose sugars, furanose
sugars, sedoheptuloses, acyclic analogs, and
basic nucleoside analogs such as methyl
riboside. One or more phosphodiester
linkages may be  WO
2007/109567PCMIS2007/064217 replaced by
alternative linking groups. These alternative
linking groups include, but are not limited to,
embodiments wherein phosphate is replaced
by P(0)S ("thioate"), P(S)S ("dithioate"),
(0)NR2        "), P(0)R, P(0)0R2 CO, or C112
("form:metal"), in which each R or ft' is
independently H or substituted or
unsubstituted alkyl (1-20 C) optionally
containing an other (-0-) linkage, arvl,
5alkenyl, cycloaficyl, cycloalkenyl or graldyt
Not all linkages in a polynockotide need be
identical. The preceding description applies to
all polynucleolides referred to herein,
including RNA and DNA. "0/igonucleotide," as
used herein, generally refers to short,
generalde-stranded, generally synthetic
polynucleolides that are generally, but not
necessarily, less than about 200
10nucleotides in length. The terms
"oligonucleonde" and "polynucleotide" are not
mutually exclusive. The description above for
polynucicondcs is equally' and fully applicable
to oligonucleotides. "Percent (%i amino acid
sequence identity" with respect to a reference
polypepride 



sequence is defined as the percentage of
amino acid residues in a candidate sequence
that am 15identical with the amino acid
residues in the reference potypeptide
sequence, after aligning the sequences and
introducing gaps, if necessary, to achieve the
maximum percent sequence identity, and not
considering any conservative substimtions as
part of the sequence identity. Alignment for
purposes of determining percent amino acid
sequence identity can he achieved in various
ways that are within the skill in the art, for
instance, using publicly available computer
software such as 20BLAST, BLAST-7, ALIGN
or Megalign (DNASTAR) software. Those
skilled in the art can determine appropriate
parameters for aligning sequences, including
any algorithms needed to achieve maximal
alignment over the Mil length of the
sequences being compared. For purposes
herein, however, % amino acid sequence
identity vabcs are generated using the
sequence comparison computer program
ALIGN-2. The ALIGN-2 sequence comparison
computer program 25was authored by
Cftmentech, Inc.. and the source code has
been filed with user documentation in the U.S.
Copyright Office, Washington D.C., 20559,
where it is registered under U.S. Copyright
Registration No. TX0510087. The ALIGN-2
program is publicly available from Genentech,
Inc., South San Francisco, California, or may
be compiled from the source code. The
ALRIN-7 program should be compiled for use
on a UNIX operating system, preferably digital
LINLX \DIM. All 30sequence comparison
parameters are set by the ALIGN-2 program
and do not vary.       In situations where
ALIGN-2 is employed for amino acid
sequence comparisons, the IR amino acid
sequence identity of a given amino acid
sequence A to, with, or against a given amino
acid sequence B (which can alternatively be
phrased as a given amino acid sequence A
that has or comprises a certain H. amino acid
sequence identity to, with, (Jr against a given
amino acid sequence 35B) is calculated as
follows:  WO
20071109567PC271920071064212 100
timesaction XIV where X is the number of
amino acid residues scored as identical
matches by the sequence alignment program
AlltiN-2 in that program's alignment of A and
B, and where if is the total number of amino
acid residues in B. It will be appreciated that
where the length of amino acid sequence A is
not equal to the length of amino acid
sequence B, the % kiMill0 acid sequence
identity of A to B will not equal the % amino
acid sequence identity of B to A. Unless
specifically stated otherwise, all % amino acid
sequence identity values used herein are
obtained as described LI the immediately
preceding paragraph using the ALIGN-2
computer program, 10The term "TAT226," as
used herein, refers to any native TAT226 from
any vertebrate source, including mammals
such as primates (e.g. humans) and rodents
(e.g., mice and rats), unless otherwise
indicated. The term encompasses 'full-length,"
improcessed 1AT226 as well as any form of
TAT226 that results from processing in the
ecil. The term also encompasses naturally
OCCUITillt variants of TAT226, e.g., splice
variants or allelic variants. A "mature form" of
TAT226 is a form 15of TAT226 that bac
undergone processing, e.g., a Conn of
TitiT226 that has undergone Li-terminal (e.g.,
signal sequence) and/or Cmerminal cleavage
and/or modification by attachment of a GM
anchor. In one embodiment, a "mature form"
of TAT226 is expressed on the cell surface.
"Antibodies" (Abs) and "immunoglobulins"
(Igs) are glyeoproteins having similar
structural characteristics. While antibodies
exhibit binding specificity to a specific antigen,
immunoglobulins 20 include both antibodies
and other antibody-like molecules which
generally lack antigen specificity.
Polypeptides of the latter kind are, for
example, produced as low levels by the lymph
system and at increased levels by myetomas.
The terms "antibody' and "imm globulin' are
used interchangeably in the broadest sense
and include monoclonal antibodies (e.g., full
length or intact monoclonal antibodies),
polyclonal 



25antibodies, monovalent antibodies,
multivalent antibodies, multispecific antibodies
(e.g.. bispeci fie antibodies so long as they
exhibit the desired biological activity) and may
also include certain antibody fragments (as
described in greater detail herein). An
antibody can be chimeric, human, humanized
and/or affinity matured. '1'he term
"anti-TAT226 antibody" or "an mibody that
binds to TAT226" refers to am 30antibody that
is capable of binding TAI226 with sufficient
affinity such that the antibody is useful US a
diagnostic and/or therapeutic agent in
targeting TAT226. Preferably, the extent of
binding of an ami-TAT226 antibody to an
unrelated, non-1AT226 protein is less than
about 10% of the binding of the antibody to
TAT1126 as measured, e.g., by a
radioi=unoassay (MA). In certain
embodiments, an antibody that binds to
TAT226 has a dissociation constant (Kdl offr
luM, < 100 35MVI, < 10 nM, it 1 nM, or < 0.1
nM. In certain embodiments, an ami-TAT226
antibody binds to an epitope of TAT226 that is
conserved among TAT226 from different
species.  WO
2007/109567PCT/1,920057964212       The
"variable region" or "variable domain" of an
antibody refers to the amino-terminal domains
of the heavy or light chain of the, antibody.
The variable domain of the heavy chain may
be referred to as "VB." The variable domain of
thc light chain may be referred to as "VT."
These domains are generally the most
variable parts of au antibody and contain the
antigen-binding sites. The term "variable"
refers to the fact that certain portions of the
variable domains differ extensively in
sequence among antibodies and arc used in
the binding and specificity of each particular
antibody for its particular antigen. However,
the violability is not evenly distributed
throughout the variable domains of antibodies.
It is concentrated in three segments called
complementarity-determining regions (CDRs)
or hvpervariable regions (IIMRs) both in the
light- 10chain and the heavy-chain variable
domains. The more highly conserved portions
of variable domains arc called the framework
regions (FR). The variable domains of native
heavy and light chains each comprise four FR
regions, largely adopting a beta-sheet
configuration, connected by three CDRs,
which form loops connecting, and in some
cases fornaing part of, the beta-sheet
structure. The CDRs in each chain are held
together in close proximity by the FR regions
and, with the CDRs from the other chain,
contribute to the formation of the
antigen-binding site of antibodies (see Rabat
et al, Sequences of Proteins of limtl 'Interest
Fifth Edition, National Institute of Health,
Bethesda, MD (1991)1. The constant domains
are not involved directly in the binding of an
antibody to an antigen, but exhibit various
effector functions, such as participation of the
antibody in antibody-dependent cellular
toxicity.       The "light chains" of antibodies
(immunoglobulins) from any vertebrate
species can be assumed to one of two clearly
distinct types, called kappa (c) and lambda
Ct.), based on 1hc amino acid sequences of
their constant domains.       Depending on the
amino acid sequences of the constant
domains of their heavy chains, antibodies
(immunoulobulins) can be assigned to
different classes. There are five major classes
of immunoglobulins: IgA, IgD, IgE. LC and
Ight, and several of therve may be further
divided into subclasses (isatypes), e.g., 'get,
TgCti, lgfis. tgtia. IgAt , and IgA2 . The heavy
chain constant domains that correspond to the
different classes of immunoulobulins are
called a, 8, a, y, and it. respectively. The
subunit structures and three-dimensional
configurations of different classes of
immunoglobulins are well known and
described generally in, for example, Abbas et
al. Cellular and 80Mol. Mununoloo9, 4th ed.
(2000). An antibody may be part of a larger
fusion molecule, foimed by covalent or
non-covalent association of the antibody with
one or more other proteins or peptides.
The terms "full length antibody,' "intact
antibody" and "whole antibody" arc used
herein interchangeably ably to refer to an
antibody in its substantially intact torn 1101
antibody fragments as defined below. The
terms particularly refer to an antibody with
heavy chains that contain the fe. 35region.
IVO 2007/109567PCTPOS2007/06421" 



"Antibody fragments" comprise only a portion
of an intact antibody, wherein the port in
retains at least one, and as many as most or
all, of the functions normally associated with
that portion when present in an intact
antibody. In one embodiment, an antibody
fragment compfises an antigen binding site of
the intact antibody and thus retains the ability
to bind antigen. In another 5embodiment, an
antibody fragment, for example one that
comprises the Fe region, retains at /east one
of the biological functions normally associated
with the Fe region when present in an intact
antibody, such as FoRn binding, antibody half
life modulation. ADCC function and
complement binding. In one embodiment, an
antibody fragment is a monovalent antibody
that has an ha vivo half life substantially
similar to an intact antibody. For example,
such an antibody fragment may 10comprise
on antigen binding arm linked to an Fe
sequence capable of conferring in vivo
stability to the fragment.       Papain digestion
of antibodies produces two identical
antigen-binding fragments, called "Fab"
fragments, each with a single antigen-binding
site and a residual "Fe" fragment, whose
name reflects its ability to crystallize readily.
Pepsin treatment yields an HAD) fragment
that has two 15antigen-combining sites and is
still capable of cross-linking antigen. "fiv" is
the minimum antibody fragment which
contains a complete antigen-binding site. In
one embodiment, a two-chain Fr species
consists of a. dimer of one heavy- and one
light-chain variable domain in light,
non-covalent association. In a single-chain Fv
(seFV) species, one heavy' and one
light-chain variable domain can be covalently
linked by a flexible peptide linker such that
20the light and heavy chains can associate in
a "climeric" structure analogous to that in a
two-chain Fa species. It is in this configuration
that the three CDRs of each variable domain
interact to define an antigen-binding site on
the surface of the, 511-1-VL dialer.
Collectively, the six CDRs confer antigen-
binding specificity to the antibody. However,
even a single variable domain (or half of an
FY comprising only three CDRs specific for ell
antigen) has the ability to recognize and hind
antigen, 25although at a lower affinity than the
entire binding site.       The Fab fragment
contains the heavy- and tight-chain variable
domains and also contains the constant
domain of the light chain and the first constant
domain (CHI) of the heavy chain. Fah'
fragments differ from Fab fragments by the
addition of a few residues at the carboxy
terminus of the heavy chain CHI domain
including one or more eysteincs from the
antibody hinge region. liabi-SH 30 is the
designation herein for Fab' in which the
cysicine residue(s) of Ihe constant domains
bear a free thiol group. Frain,/ antibody
fragments originally were produced as pairs of
Fab' fragments which have hinge cysteines
between them. Other chemical couplings of
antibody fragments ale also known.
"Single-chain F" antibody fragments comprise
the VII and VI. domains of 35antibody,
wherein these domains are present in a single
poldpeptide chain. Generally, the scFy
polypeptide further comprises a polypeptide
linker between the VH and VI. domains which
enables  WO
2907/109567PCT/0820071064212 the scFv to
form the desired structure for antigen binding.
For a review of scFy see Muckthun, in The
Phamiacologv ofAntibodies vol. 113.
Rosenburg and Moore eds., Springer-
Verlag:New York, pp. 269-315 (1994).       The
term "diahodies" refers to small antibody
fragments with two antigen-binding sites,
which fragments comprise a heavy-chain
variable domain (Vii) connected to a
light-chain variable domain ( VL) in the same
polypeptide chain (VH-Vi.d. By using a linker
that is too short to allow pairing between the
two domains on the same chain, the domains
are forced to pair with the complementary
domains of another chain and create two
antigen-binding sites. Diabodies may be
bivalent or bispecific. Diabodies are described
more fully in, for example, EP 404,097: 



10 W093/1161; Hudson et al. (2003) Nat nfed.
9:129-134; and Hollinger eit al., lksw. Natl.
Pica& Sci. USA 90: 6444-6448 (1993).
'friabodies and tetinbodies are also described
inHudson et al. 12000 Nat. Med. 9:129-134.
The tom "monoclonal antibody" as used
herein refers to an antibody obtained from a
population of substantially homogeneous
antibodies, i.e., the individual antibodies
comprising the 15population are identical
except for possible mutations, e.g., naturally
occurring mutations, that may be present in
minor amounts. Thug, the modifier
"monoclonal" indicates the character of the
antibody as not being a mixture of discrete
antibodies. In certain embodiments, such a
monoclonal antibody typically includes an
antibody comprising a polypeptide sequence
that binds a. target, wherein the target-binding
polypeptidc sequence WEB obtained by a
process that includes the 20selection of a
single target binding polypeptide sequence
from a plurality of polypeptide sequences. For
example, the selection process can be the
selection of a unique clone from a plurality of
clones, such as a. pool of hybridoma clones,
phage clones, or recombinant DNA clones. It
should be understood that a selected target
binding sequence can be further altered, for
example, to improve affirlity for the target, to
humanize the target binding sequence, to
improve its production in cell 25culture, to
reduce its immunogenic:fly in vivo, to create a
multi:specific antibody, etc., and that an
antibody comprising the altered target binding
sequence is also a monoclonal antibody of
this invention. in contrast to polyclonal
antibody preparations which typically include
different antibodies directed against different
determinants (epitupes), each monoclonal
antibody of a monoclonal antibody preparation
is directed against a single determinant on an
antigen. In addition 30to their specificity,
monoclonal antibody preparations are
advantageous in that they are typically
uncontaminated by other immtmoglobulins.
The modifier "monoclonal" indicates the
character of We antibody as being obtained
front a. substantially homogeneous population
of antibodies, and is not to be construed as
requiring production of the antibody by any
particular method. For example, the
monoclonal antibodies to be 35used in
accordance with the present invention may be
made by a variety of techniques, including, for
example, the hybridoma method (e.g.. Kohler
et al., Nature, 256: 495 (19753 Harlow et al.,
WO 2007/W9563PCTIUS200 /7064212
Antibodies: A Laboratory Manual. (Cold
Spring Harbor Laboratory Press, 2I'd ed.
1988); Hammerling et al.. in: Monoclonal
Antibodies and T-Ccll Hvbridomas 563-681
(Elsevier, N.Y., 1981)), recombinant DNA
methods (see, e.g., U.S. Patent No.
4,816,567), phage display technologies (see,
e.g., ClueMon et al., Nature, 352: 624-628
(1991); Marks at Mal Mot Riot 222: 5581-597
(1992); Sidhu et at, J. Mot Rion 338(2):
299-310 (2004); Lee et al., Mo?. Biol. 340(5):
1073-1093 (2004); Venous; Prom Natl. Acad.
Sri. USA 101(34): 12467-12472 (2004); and
Lee et al,. 1 Immunol. Methods 284(1-2):
119-132(2004), and technologies for
producing human or human-like antibodies in
animals that have parts or all a (the human
immunoglobulin loci or genes encoding
human immunoglobulin sequences (see, e.g.,
W098/24893; W096/34096: W096133735; VP
W091/10741: takohovits et al., Proc. Nail,
Acad, Sri. USA 90: 2551 (1993); Jakobovirs et
al., Nature 362: 255-258 (1993); Bruggemann
et aL, Year in humanol. 7:33 (1993); U.S.
Patent Nos. 5,545,807; 5,545,806; 5.569.825:
5,625,126; 5,63:1,425; 5,661,016; Marks et
al-, Wo. rechn010,814 10: 779-783 (1992);
Lonherg et al., thhaure 368: 856-859 (1994);
Morrison, Nature 368: 812-8)3 (1994);
Fishwild et al., Nature Biotechnot. 14: 845-851
(1996); Neuberger, Nature Eloiechnol. 14:
15826 (1996) and I .onberg and Huszar,
Intern. Rev. Linnunat 13: 65-93 (1995).
The monoclonal antibodies heroin specifically
include 'chimeric" antibodies in which a
portion of the heavy and/or light chain is
identical with or homologous to corresponding
sequences in antibodies derived from a
particular species or belonging to a particular
antibody class or 



subclass, while the remainder of the chain(s)
is identical with or homologous to
corresponding 20sequences in antibodies
derived from another species or belonging to
another antibody class or subclass, as well as
fragments of such antibodies, so long as they
exhibit the desired biological activity (U.S.
Patent No. 4,816,567; and Morrison et. ale
Scott Natl. Arad. Sri, Lal 81:6851-6855
11984)). "Humanized" forms of non-human
(e.g.. maim) antibodies are chimeric
antibodies that 25contain minimal sequence
derived from non-human immunoulobulin. In
0113 embodiment, a humanized antibody is a
human inamunoglobulin (recipient antibody) in
which residues from a hypervariable region of
the recipient are replaced by residues from a
hs(pervariable region of a nonhuman species
(donor antibody) such as mouse, rat, rabbit, or
nonhuman primate having the desired
specificity, affinity, arid/or capacity. In some
instances, framework region (14t) residues of
the 30human immunoglobulin are replaced by
corresponding non-human residues.
Furthermore, humanized anti hodies may
comprise residues that are not found in the
recipient antibody or in the donor antibody.
These modifications may be made to further
refine antibody performance. In general, a
humanized antibody will comprise
substantially all of at least one, and typically
two, variable domains, in which all or
substantially all of the hypervariable loops
correspond to those of 35a nonfrunum
i=uncnzlobulin, and all of substantially all of
the FRs are those of a human immunoglobulin
sequence. The humanized antibody optionally
will also comprise at least a portion  WO
20071109567PCUBS2007/064212 of an
immunugloburin constant region (Pc), typically
that of a human innnunoglubulin. For further
details, see Jones et at, Nature 321:522-525
(1986); Rihmann et al., Nature 332:323-329
(1988); and Prosta, Bum Op. Sinter. Biel.
2:593-596 (1992). Sec also the following
review articles and 'Or 71:105-115 5(1998);
Haris,Biochcm. Soc. Mallg 23:1035.1038ig
Hurfe mad Gross, Capp Op. Biotech.
5:428-433 (1994). A "human antibody" is one
which possesses an amino acid sequence
which corresponds to that of an antibody
produced by a human and/or has been made
using any of the techniques for making human
antibodies as disclosed herein. This definition
of a human antibody specifically excludes a
humanized antibody comprising non-human
antigen-binding residues,         The term
"hypervatiahro region," "EIVRE or "EWE when
used herein refers to the regions ofan
nntihocly variable domain which are
hypenfiriable in sequence -and/or form
structurally defined loops. Generally,
antibodies comprise six hypervariab le
regions; three in the VH (1-11, H2, H3), and
three in the VL (L I, L2, L3). In native
antibodies, 113 and 1.3 display the most
diversity of 15 the six hypervariable regions,
and H3 in particular is believed to play a
unique role in conferring fine specificity to
antibodies. Nu et al. (2000) Immunity
13:37-45: Johnson and We (2003) in Methods
in Molecular Biology 248:1-25 (Lo, ed.,
Human Press, Totowa, NJ). Indeed, naturally
occurring candid antibodies consisting of a
heavy chain only are functional and stable in
the absence of light chain.
Hamers-Casterman ct al. (1993) Nature
363:446-448; Sheriff et al. (1996) 20Nature
Stowe. Biol, 3:733-736.         A number of
hypenfiriable region dclineationis are in use
and are encompassed herein. The Kabat
Complementarily Determining Regions
(CDRs) arc based on sequence variability and
are the most commonly used (Rabat et ph.
Sequences of Proteins of brominological
Interest, 5th Ed. Public Dean Service,
National Institutes of Health, Bethesda, MD.
(1991)). Chothia refers instead to the 25
location of the structural loops (Chothia and
Lesk Mot Biol. 196:901-917 (1987)). The AbM
hypervariabIc regions represent a
compromise between the Kabat (Las and
Chothia structural loops, and are used by
Oxford Molecular's AbM antibody modeling
software. The "contact" hypovariabie regions
are based on an analysis of the available
complex crystal structures. The residues from
each of these hypergatiable regions are noted
below. 
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Hypervariable regions may comprise
"extended hy enas follows: 24-36 or    24-34
(L1), 46-56 or 50-56 (L2) and 89-97 Or 89-96
(L3) in the VI, and 26-35 (H1), 50-65 or 49-65
15(112) and 93-102, 94-102, or 95-102 (H3)
in MC: V H. The, variable domain residues are
numbered according to Rabat et id., supra, for
each of these definitions.       "Framework" or
"FR" residues are those variable domain
residues other than the hypervariable region
residues as herein defined. The term "variable
domain residue numbering as In Kabul" or
"amino acid position 20numbering as in
Rabat," and variations thereof refers to the
numbering system used for heavy chain
variable domains or light chain variable
domains of the compilation of antibodies in
Kahat at al., Sequences of Proteins of
Immunological Interest, 50 Ed, Public Health
Service, National Institutes of Health,
Bethesda, MD (19914 Using this numbering
system, the actual linear amino acid sequence
may contain fewer or additional amino acids
corresponding to a shortening of, or insertion
25into, a FR or HVIZ of the variable domain.
For example, a heavy chain variable domain
may include a single amino acid insert
(residue 52a according to Kabat) after residue
52 of 112 and inserted residues (e.g. residues
82a, 821). and 82c, etc. according to Rabat)
after heavy chain FR residue 82. The Rabat
numbering of residues may be detennined for
a given antibody by alignment at regions of
homology of the sequence of the antibody
with a "standard' Rabat numbered
30sequence.       An "affinity matured"
antibody one with one or more alterations in
one or more HAIRs thereof which result in an
improvement in the affinity of the antibody for
antigen, compared to a parent antibody-
which does not possess those alteration(t), in
one embodiment, an affinity matured antibody
has nanomolar or even picomolar affinities for
the target antigen. Affinity matured
35antibodies are produced by procedures
known in the art. Marks et of Bic/Technology
10:779-783 (1992) describes affinity
maturation by VH and VT. domain shuffling.
Rmidommutagenesis of HVR and/or
framework residues is described by: Barbas
or al. Prue Nat. Acad. Set. USA 91:3809-  WO
2007/199567FCT/US2007/06421 3813
(1994); Solder et an Gene 169:147-155
(1995); 'tenon et at J. Immune/.
155:1991-2004 (1995); Jackson er at, .1.
Immunol. 154(7):3310- 9 (1995); and Hawkins
oral, J. Mot Biol. 226:889- 896 (1992). A
"blocking" antibody or an is dagonisr antibody
is one which inhibits GT reduces Sbiological
activity of the antigen it binds. Certain
blocking antibodies or antagonist antibodies
substantially or completely inhibit the
biological activity of the antigen.       An
"agouist antibody' as used herein, is an
antibody which mimics at least one of the
functional activities of a polypeptide of
interest. Antibody "effector functions" refer to
those biological activitiesb table to the Fe
10region (a native sequence FA region or
amino acid sequence variant Fe region) of an
antibody, and 



vary with the antibody isotypc. Examples of
antibody effector functions include: Cl q
binding and C01111)1Cillent dependent
cvlotoxicity; Fe receptor binding;
antibody-dependent cell-mediated cytotoxicity
(.6.115CC); phagocytosis; down regulation of
cell surface receptors (e.g. B cell receptor);
and B cell activation. 15'Fe receptor" or 'Ter
describes a receptor that binds to the Fe
region of an antibody. In some embodiments,
an Fat is a native human FoR. In some
embodiments, an FcR is one which binds an
IgG antibody (a gamma receptor) and
includes receptors of the Fern a-am, and
FeyR111 subclasses, including allelic variants
and alternatively spliced forms of those
receptors. ITcyRII receptors include
TA-GRUA (an "activating receptor") and
FcyR1113 (an "inhibiting receptor"), which
20have similar amino acid sequences that
differ primarily io the cytoplasmic domains
thereof. Activating receptor FcyRBA contains
an immtmoreceptor tyrosine-based activation
motif (1TAM) in its cytoplasmic domain.
hahibitine receptor FcyRilB contains an
immunoreeeptor tyrosine-based inhibition
motif ((TIM) in its cytoplasmic domain. (see
Diteron. Anon. Rev. Innnunol. 15:203-234
(1997)). Felts are reviewed in Ravel& and
Kiwi, Annu. Rev, Immune! 9:457-92 (1991);
Capel et 25 of, lannunomenhonts 4:25-34
(1994); and de Haas at at. J. Lab. Clin. bled.
126:330-41 (1995). Other FeRs, including
those lobe identified in the fissure, are
encompassed by the tenn "FcR" herein. The
term Bic receptor" or "FeR" also includes the
neonatal receptor, Ran which is responsible
for the transfer of maternal IgGs to the fetus
(Guyer era?., J. tnanunol. 117:587 (1976)
30and Kim or at, J. Intntunot. 24:249 (1994 ))
and regulation of homeostasis of
immtmoglobulios. Methods of measuring
binding to lican are 'mown (sec. e.g., Cilictie
1997, Hinton 2004). Binding to human ficiln in
vivo and serum half life of human FoRn high
affinity binding polypeptides can he assayed,
c,z., in hsansgenic mice or transfectod human
cell lines expressing human 17cRat, or in
primates administered with the Fe variant
polypeptides.  WO
20071109567OCTMS20071064212
W000142072 (Presta) describes antibody
variants with improved or diminished binding
to FORs. The content of that patent
publication is specifically incorporated herein
by reference. Sec, also, Shields et at J. Ilion
Chem. 9(2): 6591-6604 (2001). "Human
effector cells" are leukocytes which express
one or ore liclins and perform 5 effector
functions. In certain embodiments, the cells
express at least FaeR I and perform ADCC
effector function(s). Examples of human
leukocyte which mediate ADCC include
peripheral blood mononuclear cells (PBMC),
natural killer (NK ) cells, monocytes, cytoroxio
T cells and neutrophils. The effector cells may
be isolated from a native source, e.g., from
blood. "Antibody-dependent cell-mediated
eytotoxicity" or "ADCC" refers to a form of
10eytoloxicity in which secreted tg bound onto
Pc receptors (FeRs) present on certain
CytOCONiC cells (e.g. Natural Killer (4K)
cells, noutrophils, and macrophages) enable
these cytotoxic effector cells to bind
specifically to an antigen-bearing target cell
and subsequently kill the target cell with
cytotoxins. The primary cells for mediating
ADCC, NK cells, express Icyllill only, whereas
monocytes express EgyRI, Fey1211 and
ThyRIll Fell expression on hematopoicric cells
is 15summarized in Table 3 on page 464 of
Ravetch and Kinet, Arno. Rev_ Immoral
9:457-92 (1991). To assess ADCC activity of
a molecule of interest, an in vitro ADCC
assay, such as That described in US Patent
No, 5,500,362 or 5,821,337 or Presta U.S.
Patent No. 6,737,056 may be performed.
Useful effector cells for such assays include
peripheral blood mononuclear cells (PBMC)
and -Natural Killer (NK) cells. Alternatively, or
additionally, A Dal activity of the molecule of
interest 



21.1may be assessed in vanimal model such
as that disclosed in Claims et al. PNAS (USA)
95:652-656 (1998).       "Complement
dependent cytmoxicity" or "CDC" refers to the
lysis of a target cell in the presence of
complement. Activation of the classical
complement pathway is initiated by the
binding of the first component of the
complement system (b2,1q) to antibodies (of
the appropriate 25subclass) which are bound
to their cognate antigen. la assess
complement activation, a CDC assay, e.g. as
described in Garano-Santoro et al., J.
Immortal. Methods 202:163 (1996), may be
performed. Polypeptidc variants with altered
Fe region Mill(' acid sequences and
inerea.sed or decreased Clq binding capability
are described in US Patent No. 6,194E5151
and W099/51642. 30The contents of those
patent publications are specifically
incorporated herein by reference. See, also,
Idusogie ei of I Immunol. 164: 4178-4184
(2000).       The term "Fe region-comprising
polypeptidel refers to a polypeptide, such as
an antibody 1T ianmunoadhesin, which
comprises an Fe region. The C-terminal lysine
(residue 447 according to the IEU numbering
system) of the Fe region may he removed, for
example, during purification of the polypeptide
or by rxombinant engineering the nucleic acid
encoding the polapeptide. Accordingly, a
composition comprising a polypepticle having
an Fe region according to this invention can
comprise polypepttdcs teithK447, with all
K447 removed, or a mixture of polypeptides
with and without the K447 residue.       An
"acceptor human framework" for the purposes
herein is a framework comprising the amino
acid sequence of a VL or VII framework
derived from a human immonoglobulin
framework or a human consensus framework.
An acceptor human framework "derived from"
a human immunoglobulin framework or a
human consensus framework may comprise
the same amino cl sequence thereof, or it may
contain pro-existing amino acid sequence
changes. In sonic embodiments, the number
of pre-existing amino acid changes an. 10 or
less, 9 or less, 8 or less, 7 or less, 6 or less, 5
or less, 4 or less, 3 or less, or 2 or less.
Where pre-existing amino acid changes are
10present in a VII, preferably those changes
occur at only three, two, or one of positions
71H, '73H and 78H; for instance, the amino
acid residues at those positions may be 7IA,
73T and/or 78A. In one embodiment, the VT
acceptor human framework is identical in
sequence to the NIL human immunoglobulin
framework sequence or human consensus
framework sequence. A "human consensus
framework' is a framework which represents
the most commonly occurring amino acid
residues in a selection of human
immunoglobulin VL or VH framework
sequences. Generally, the selection of human
immunoglobulin 3/L. or OH sequences is from
a subgroup of variable domain sequences.
Generally, the subgroup of sequences is a
subgroup as in Kabat etal., SeCilletlees of
Proteins of Immunological Interest, SI Ed.
Public Health Service, National Institutes of
Health, Bethesda, MD (1991). In one
embodiment, for the OL. the subgroup lIltis
subgroup kappa I as in Kabat etal., supra. In
one embodiment, for the VII, the subgroup is
subgroup III as in [Ca-bat et al., supra.       A
"OH subgroup ill consensus framework"
comprises the consensus sequence obtained
from the amino acid sequences in variable
heavy subgroup Ill of Kabat et al.. supra. hi
one embodiment, the VII subgroup III
consensus framework amino acid sequence
comprises at least a 25 portion or all of each
of the following sequences:
EOQLOESGGGLVQPCIGSLRLSCAAS (SEQ
ID NO:50)-HI-WVIRQAPGLIGLEWO (SEQ
NO:51)-H2-
RFTISADTSKNTAYLQMNSI,RAEDIAVYY13
(SEQ ID1310:59)-H3-WGQGTLVTVSS (SEQ
ID NO:35). A "OIL subgroup I consensus
framework" comprises the consensus
sequence obtained fibm 30Ihe amino acid
sequences in variable light kappa subgroup I
of Kabat et al.. cups-cr. hi one 



embodiment, the OH subgroup I consensus
framework arli110 acid sequence comprises
at least a pottion or all of each of the following
sequences:
DIQMIQMISSLSASOCIDROTITC: (SEQ ID
NO:60)-LI-WYQQICPGKAPKTLIY (SEQ ID
NO:61)-L2-
GVPSRFSGSGSCiTDFTLTrSSLQPEDFATY
YC (SEQ ID NO:62) 3-FOQGLKIVEIT SEQ ID
35NO:63).  WO
2007/109567PCT/ItS2007/064212 "Binding
affinity" generally refers to the strength of the
sum total of noncovalent interactions between
a single binding site of a molecule (e.g., an
antibody) and its binding partner (e.g., an
antigen). Unless indicated otherwise, as used
herein, "binding affinity' refers to intrinsic
binding affinity which reflects a 1:1 interactftya
between members of a binding par (e.g.,
antibody 5and antigen). The affinity of a
molecule X for its partner Y can generally be
represented by the dissociation constant (KA).
Affinity can be measured by common
methods known in the art, including those
described herein. Low-affinity antibodies
generally bind antigen slowly and tend to
dissociate readily, whereas high-affinity
antibodies generally bind antigen faster and
tend to remain bound longer. A variety of
methods of measuring binding affinity are
known in the art, any of 10which can be used
for purposes of the present invention. Specific
illustrative embodiments are described in the
following. In one embodiment, the "Kd" or "Kd
value" according to thistrod by a radiolabeled
antigen binding assay (RIA) performed with
the Fab version of an antibody of interest and
its antigen as described by the following
assay. Solution binding affinity of Fabs for
antigen is 15measured by equilibrating Fab
with a minimal concentration of (1251)-labeled
antigen in the presence of a titration series of
unlabeled antigen, then capturing bound
antigen with an anti-Fab antibody-coated plate
(Chen, et al., (1999) ./. AM. Brat
293:865-881). To establish conditions for the
assay, micartiter plates (Brox) are coated
overnight with 5 Iffirml of a capturing anti-Fab
antibody (Cappel JAI'S) in 50 inlvi sodium
carbonate (pH 9.6), and subsequently blocked
with 2% 20(way) bovine serum albumin in
PBS for two to five hours at room temperature
(approximately 23"C). in a non-adsorbent
plate (Nunn a269620), 1()0 pM Or 26 pN11
(1251Jantigen are mixed with serial dilutions
of a. Fab of interest (e.g., consistent with
assessment of the anti-VEGF antibody.
Fab-12, in West% et al., (1997) Cancer Res.
57:4593-4599). 'The Fab of interest is then
incubated overnight: however, the incubation
may continue for a longer period (e.g., about
65 hours) to ensure 25that equilibrium is
reached. Thereafter, the mixtures are
transferred to the capture plate for incubation
at room temperature (e.g., for one hour). The
solution is then removed and the plate 



washed eight times with 0.1% Tween-20 in
PBS. When the plates have dried, 150
p.1/well of seintillant (54ieroScint-20;
Packard) is added, and the plates are counted
on a Topcount gamma counter (Packard) for
ten minutes. Concentrations of each Fab that
give lras than or equal to 20% 30of maximal
binding are chosen for use 41 competitive
binding assays.       According to another
embodiment, the Kd or Kd value is measured
by using surface plasmon resonance assays
using a Bffieorel1M-2000 or a Bfficorent3000
(Bfficore, Inca Piscataway, NJ) at 25"C with
immobilized antigen CMS chips at-it)
response units (RU). Briefly,
carboxymethylated dextran biosensor chips
(C515, Bfficore inc.) are activated with
AI-ethyl-A 2- (3-
33dimethylaminopropyfficarbodiimide
hydrochloride (MC) and N-hydroxysuccinimide
(NHS) according to the supplier's instructions.
Antigen is diluted with 10 m5,4 sodium
acetate, pH 4.8 to 5  WO
2007/1050PCT/U52007/064212 [Birth (-0.2
1nM) before injection at a flow rate of 5
ul/minute to achieve approximately 10
response units (Ell) of coupled protein.
Following the injection of antigen, I M
ethanolamine is injected to block unreacted
groups. For kinetics measurements, two- fold
serial dilutions of Fab (0.78 n'M to 500 nh/l)
are injected in PBS with 0.05% Tween 20
(PBST) at 25C at a flow rate of approximately
525 nlicein. Association rates (kon) and
dissociation rates (coif) are calculated using a
simple one- to-one Langmuir binding model
(Mac= Evaluation Software version 2.2) by
simultaneously fitting the association and
dissociation sensorgrams. The equilibrium
dissociation constant (K.d) is calculated as the
ratio 'fowl", See, e.g." Chen, Y., et al.,
(19991.1. Mot JiioL 293:865-881. If the
on-rate exceeds 106 M-1 44 by the surface
plasmou resonance assay above, then the
on-rate can he 10determined by using a
fluorescent quenching technique that
measures the increase or decrease in
fluorescence CiniSSi011 intensity (excitation =
295 min emission = 340 nin, 16 non
band-pass) at 250C of a 2010)4 anti-antigen
antibody (Fab form) in PBS, pH 7.2, in the
presence of increasing concentrations of
antigen as measured in a spectrometer, such
a.s a stop-flow equipped spectrophometer
(Aviv Instruments) or a 8000-series
SLM-Aminco spectrophotometer
15(TbermoSpectronic) with a stirred curette.
An "on-rate," "rate of association,"
-association rate," or "Icon" according to this
invention can also be detennined as
described above using a BTAcoreTh1-2000 or
a BlAcoreTh4-3000 system (BlAcore, Inc.,
Piscataway, NIT A "disorder" is any condition
or disease that would benefit from treatment
with an 70substance/molecule or method of
the invention. This includes chronic and acute
disorders including those pathological
conditions which predispose the mammal to
the disorder in question. Non-limiting
examples of disorders to be treated herein
include cancerous conditions such a.s tumors,
e.g., carcinomas (epithelial tumors) and
hlastomas (embryonic tissue-derived tumors),
and in some embodiments, ovarian cancer,
uterine cancer (including, endometrial
cancer), brain tumors (e.g., 25astroeytomas
and glionias), and kidney cancer, including
nephroblastomas (e.g.. Wilms' tumor).       The
terms "cell proliferative disorder" and
"proliferative disorder" refer to disorders that
are associated with some degree 'if abnormal
cell proliferation. In one embodiment, the cell
proliferative disorder is Cancer. "Tumor," as
used herein, refers to all neoplastic cell
growth and proliferation, whether 30
malignant or benign, and all pre-cancerous
and cancerous cells and tissues. The terms
"cancer," "cancerous," "cell proliferative
disorder," "proliferative disorder" and 'tumor"
are not mutually exclusive as referred to
herein. The terms "cancer" and "cancerous"
refer to or describe the physiological condition
in mammals that is typically characterized by
unregulated cell growth/proliferation.
Examples of 35cancer include, but are not
limited to, carcinoma, lymphoma (e.g.,
Hodgkin's and non-Hodgkin's 



lymphoma), blastoma, sarcoma, and
leukemia. More particular examples of such
cancers include  WO
20071199567PCTITS2007/064212 squainous
cell Cancer, small-cell lung cancer, non-small
cell lung cancer, adenocareinoma of the lung,
spumous carcinoma of the lung, cancer of the
peritoneum, hepatocellular cancer,
gastrointestinal cancer, pancreatic cancer,
glioma, cervical cancel, ovarian cancer, liver
cancer, h ladder cancer, hepatoma, breast
cancer, colon cancer, colorectal cancer,
endometrial or uterine 5 carcinoma, salivary
gland carcinoma, kidney cancer, liver cancer,
prostate cancer, vulval cancer, thyroid cancer,
hepatic carcinoma, leukemia and other
lymphoproliferative disorders, and various
types of head aud neck cancer.       As used
herein, "treatment" (and variations such as
"treat" or treating") refers to clinical
intervention in an attempt to alter the natural
course of the individual or cell being treated,
and can ithe perfinmed either for prophylaxis
or dining the course, of clinical pathology.
Desirable effects of treatment include
preventing occurrence or recurrence of
disease, as leviation of symptoms,
diminishment of any direct or indirect
pathological consequences of the disease,
preventing metastasis, decreasing the rate of
disease progression, amelioration or palliation
of the disease state, and remission or
improved prognosis. In some embodiments,
antibodies of the invention are used to
15delay development of a disease or disorder
or to slow the progression of a disease or
disorder.       An "individual" is a vertebrate. In
certain embodiments, the vertebrate is a
mammal. Mammals include, hut are not
limited to, farm animals (such as cows), sport
animals, pets (such as cats, dogs, and
horses), primates, mice and rats. In certain
embodiments, a mammal is a human. An
"effective amount" refers to an amount
effective, at dosages and for periods of time
20necessary, to achieve the desired
therapeutic or prophylactic result.       A
"therapeutically effective amount" of a
substance/molecule of the invention may vary
according to factors such as the disease
state, age, sex, and weight of the individual,
and the ability of the substance/molecule, to
elicit a desired response in the individual. A
therapeutically effective amount encompasses
an amount in which any toxic or detrimental
effects of the substance/molecule. 25 are
outweighed by the therapeutically beneficial
effects. A "prophylactically effective amount"
refers to an amount effective, at dosages and
for periods of time necessary, to achieve the
desired prophylactic result. Typically, but not
necessarily, since a prophylactic dose is used
in subjects prior to or at an earlier stage of
disease, the prophylactically effective amount
would be less than the therapeutically
effective amount. 30The term "eytotoxic
agent" as used herein reters sa, a substance
that inhibits or prevents a cellular fillleti011
anal/or causes cell death or destruction. The
term is intended to include radioactive
21113112,5,901/16188153.21232212
isotopes (e.g., At ,,1,Re , ReSm,P , Phand
radioactive isotopes of Up, chemotherapeutic
agents (e.g., methotrexate, adriamicin, vinca
alkaloids (yincristine, vinblastine, etoposide),
doxonthicin, naelphahm, mitomycin C,
chlorambueil, 35daunombiein or other
intercalating agents, enzymes and fragments
thereof such as nucleolytic  enzymes,
antibiotics, and toxins such as small molecule
toxins or enzymatically active toxins of
bacterial, fungal, plant or animal origin,
including fisthments and/or variants thereof,
and the various antitumor Or anticancer
agents disclosed below. Other cytotoxic
agents are described below. A tummicidal
agent causes destruction of tumor cells. 5A
"toxin" is any substance capable of having a
de nomal effect on be growth or 



proliferation of a cell. A "chemotherapeutic ais
a. chemical compound useful in the treatment
of cancels Examples ofcheinotherapeutic
agents include alkylating agents such as
thiotepa and CYfOXA1v08,
eyelosphosphamide: alkal sulfonates such as
hosts] fan, improsulfan and piposulfthi;
aziridines such litas benzodopa, carboquone,
meturedopa, and uredopa; ethylenimines and
incthylamelamines including altretamine,
hiethyletthinela.minc,
triethylonephosphoramide,
triethylenethiophosphoramide and
trimethylolomelamine; acetogenins (especially
bullatacin and bullatacinone);
delta-9-tetrahydrocannabinol (dronahinol.
MARINOL;83; betalapachone; lapachol;
colchieines; betulinic acid; a camptotliecin
(including the synthetic analogue topotecan
IS(HYCANTEIN3O, CPT-11 (irinotecan, CA
METOSAthlth, acetyleamptothecin, scopol
actin, and 9- aminocamptothecin); bryostatith
callystalin; CC-1065 (including its actozelesin,
carzelesin and bizeiesin synthetic analogues);
podophyllotoxin; podophyllinie acid;
teniposide; myptophycins (particularly
cryptophycin 1 and ctyptophycin 8); dolastatin;
duocarmycin (including the synthetic
analogues. KW-2189 and GB] -TM]);
eleutherobin; pancratistatin; a sarcodictyin;
spongislatin; 20nitrogen mustards such as
chlwanibucil, chlornaphazine,
cholophosphamicie, estranaustine, ifosfamide,
meethorethamine, mechlorethamine oxide
hydrochloride; melphalan, novembichin,
phenesterine, prednimustine, trothsfamide,
uraci I mustard; nitrosoureas such as
carmustinc, chlorozotocin, foremustine,
linnustine, nimustine, and ranimnustine;
antibiotics such as the enediyne antibiotics (e.
g., calichcamicin, especially calicheamicitt
g,ammalI and calicheamicin 25omegall (see,
e.g., Agnew, Chem Ina. Ed. Engl., 33:
183-186 (1994)): dynamical, including
dynamical A; an esperatnicim as well as
neocarzinostatin chromophore and related
c'nranmsprotein otimilync antiobiotic
chrornophores). aclacinomysins, actinomycin,
authramycin, azaserine, bleomycins,
cactinotnyein, carahicin, carminomycin,
carzinophilin, ehromomycins, dactinomycin,
daunorubicin, detorubicin,
6-diazo-5-oxoT,-norlcueine,
ADR1A1v1YCE908)doxorubicin (including
30morpholino-doxonthicin,
cyanomorphohno-tioxorubicin,
2-pyrrolino-doxorubiein and
cleoxydoxonthicith, epirubicin, esombicin,
idambicin, nutreellomyciu mitomycins such as
mitomycin C, mycophenotic acid,
nogalamycin, olivomycins, peplomycin,
porfiromycin, puromycin, quelanthcin,
rodorubicin, straptonithin, streptozoein,
tubercidin, ithenimex, zinostatin, zcirubiein;
anti-metabolites such as methotrexate and
5-Cluorouracil (5-11j); folic acid analogues
315such as denopterin, methotrexate,
pteropterin, trimetrexate; purine analogs such
as fludarabine, 6- mereaptopurine,
thiamiprine, thimmanine; pthimidine analogs
such as ancitabine, aza.citidine, 6-  WO
2007/409567PC191152007/064212
azauridine, cannofur, cyterabine,
dideoxyuridinc, dnxifluridine.
cnocitabine.loxuridine; androgens such as
calusterone, dromostanolone propionate,
epitiostanol, mepitiostane, testolactone;
anti-adrenals such as arninoglutethimide,
mitotano, trilostane, folic acid replenisher such
as frolinic acid; aceglatone; aldophosphamide
glycoside; aminolevulinic acid; ban luracil;
amsacrine; hestrabueil; 3hisantrenc;
edatraxate; deft:famine; demecolcinc;
diaziquone; etforttithine; olliptinium acetate;
an epothilone; etogluckl; gallium nitrate;
hydroxyurea; fentirtall;maylansinoicls such as
maytansine and ansamitocins; mitoguazone;
mitoxcuttrone; mopidanmol; Manville;
pentostatinc phenamet: pirarubicin;
losoxantrone; 2-ethylhydrazide; procarbazine;
PSKIT polysaccharide 



complex (JEIS Natural Products, Eugene,
OR); razoxane; rhizoxin; sizofiran;
spirogemaanium; 10tenuazonic acid;
triaziquone; 2,2/2"-trichllitotriethylaminc;
trichothecenes (especially 1-2 toxin,
verramain A, roriciin A and anguidine);
urethan; vindesitse (ELDISNE494, F
,DES114444); dacarbazine; mannomustine,
mitobronitol, mitolactol; pipobroman;
gacytosine, acabinoside ("Am-e); thiotepa;
taxoids, e.g., TAXOTWpaclitaxel
(Bristol-Myers Squibb Oncolomy Princeton,
NTT ABRAXANFITI Cremophollfree,
albumin-engineered nanoparticle fommlation
of paelitaxel IS(American Pharmaceutical
Partners, Schaumberg, Illinois), and
TAXOTERECW doeetaxel (Rhone- Poulenc
Rorer, Antony, France); chloranbucil;
gemcimbine (CiEMZARW); hthioguanine;
mercaptopurine; inethotimatc, platinum
analogs such as cisplatin and carboplatin;
vinblastine (IELBAN19); platinum; etoposide
(VP-16); ifosfamide; mitoxantrone; vincristine
(ONCOVINW); oxaliplatin; leucovovin;
vinorelbine (NAVELBINEW); novantrone,
edatrexate; daunomyein; 20aminopterin;
ibandronate; topoisomerase inhibitor RFS
2000: difluoromethylomithine (DM10);
retinoids such as ItfillOiC acid; capecitabine
FKFLODW554); pharmaceutically acceptable
salts, acids or derivatives of any of the above;
as well as combinations of two or more of the
above such as CHOP, an abbreviation for a
combined therapy of cyclophosphamide,
doxortibicin, vincristine, and prednisolune. and
FOLFOX, an abbreviation for a treatment
regimen with oxalinlatin 25(ELOXATINTm)
combined with 5-FLT and leucovovin.
Also included in this definition are
anti-hormonal agents that act to regulate,
reduce, block, or inhibit the effects of
hormones that can promote the growth of
cancer, and an often in the form of systemic,
or whole-body treatment. They may be
hormones themselves. Examples include
anti-estrogens and selective estrogen
receptor modulators (SE10/1s), including, for
example, tamoxifen 30(including
NOT.VADEXT9 tamoxifen), EVISTAW
raloxifenc, droloxifone, 4-hydroxylamoxifen,
trioxifene, keoxifene, LYI17015, onapristone,
and FARESTOM9 toremifene;
anti-progesterones; estrogen receptor
down-regulators (ERDs); agents that function
to suppress or shut down the ovaries, for
example, leutinizing hormone-releasing
hormone ([;HRH) agonists such as
ITUPRONW and ETAGARDW lemprolidc
acetate, goserclin acetate, buserelin acetate
and tripterclin; other anti- 35androgens such
as tlutamide, nilutamide and bica.lutamide;
and aromatase inhibitors that inhibit the
enzyme ammatase, which regulates estrogen
production in the adrenal glands, such as, for
example,  WO
2947/109567PET1118200711161212
4(5)-imidazoles, aminoglutethimide,
MEGASPA megestrol acetate, AROM
AS1511) exemestane, formestaMe, fadrozole,
REVISOR*: vorozole, FEMARAR letrozole,
and ARIMIDEXII; anastrozole. In addition,
such definition of chemotherapeutic agents
includes bisphosphonates such as Modronate
(for example, BONEFOSTP or
OSTACRTINDROCALR eddrunate,
NE-58095, ZOMETAto zolecironic
acidlzoledimeatc, FOSAMANT5 alendrouate,
ARBFWAR pamidronatc, SKELID1)
tiludronate, or ACTONEL11; risedronatc; as
well as troxacitabine1,3-dioxolane nucleoside
cytosine analog); antisense oligonucleotides,
particularly those that inhibit expression of
genes in signaling pathways implicated in
abherant cell proliferation, such as, for
example. BK(1- alpha, Raf, 11-Ras, and
epidermal growth factor receptor (EGF-R) ;
vaccines such as 10 THERATOPER vaccine
and gene therapy vaccines, for example,
ALLOVECTINR ILEINECI11811) vaccine, and
VAXIDR; vaccine; LURTOTECANell
topoisomerase 1 inhibitor; ABABELLXV
rmRN; lapatinib ditosylate (an ErbB-2 and
EGER dual tyrosine kinase small- molecule
inhibitor also known as (iW572016); and
pharmaceutically acceptable salts, acids or
derivatives of any of the above. 



I 5A "growth inhibitory agent" when used
herein refers to a compound or composition
which inhibits growth of a cell (such as a cell
expressing TA I:226) either in vitro or in vivo.
Thus, the growth inhibitory agent may be one
which significantly reduces the percentage of
cells (such as a cell expressing TAT226) inS
phase. Examples of growth inhibitory agents
include agents that block cell cycle
progression (at a place other than S phase),
such as agents that induce Gl arrest and
20tat-phase mzest. Classical MI-phase
blockers include the vincas cvincristine and
vinblastinen, taxanes, and topoisomemse II
inhibitors such as doxoruhicin, epirubiciu,
daunorubicin, etoposide, and bleomycin.
Those agents that arrest G I also spill over
into S-phase arrest, for example, DNA
alleviating agents such as tamoxifen, pith'
isone, daearbazine, mechlorethaminc,
cisplatin, methotrexate, 5-fluorouracil, anti
ara-C. Further information can be found in
The Molecular Basis  25of Cancer
Mendelsohn and Israel, eds., Chapter 1,
entitled "Cell cycle regulation, oncogenes, and
antineoplastic drugs" by Murakami et at. (WE
Saunders: Philadelphia, i995, especially p. 13.
The taxanes (paciitaxel and docetaxel) are
anticancer drugs both derived from the yew
tree. Ducetaxel (TAXOTERE18),
Rhone-Poulenc Rorer), derived from the
European vew, is a semisynthetic analogue of
paclitaxel (TANOTR, Bristol-Myers Squibb).
Paclitaxcl and docetaxel promote the
30assembly of microtubules from tubulin
dimers and stabilize microtubules by
preventing depolymerizatiou, which results in
the inhibition of mitosis in cells.       The term
"intracellular metabolite" refers to a compound
resulting from a metabolic process or reaction
inside a cell on an antibody-drug conjugate
(ADC). 'the metabolic process or reaction may
be an enzymatic process, such as proteolytic
cleavage of a peptide linker of the ADC, or
35hydrolysis of a functional group such as a
hydrazone, ester, cir amide. Intracellular
metabolites  include, but are not limited to,
antibodies and free Mug which have
undergone intracellular il a. go after entry,
diffusion, uptake or transport into a cell. The
terms "intracellularly cleaved" and
"intracellular cleavage"r to a metabolic
process or reaction inside a cell on an
antibody-drug conjugate (ADC) whereby the
covalent attachment, i.e. 5linker, between the
drug, moiety (D) and the antibody (Ain is
broken, resulting in the free Mug dissociated
from the antibody inside -the cell. The cleaved
moieties of the ADC are thus intracellular
metabolites.       The term "bioavailability"
refers to the systeortc availability (i.e.,
blood/plasma levels) of a given amount of
drug administered to a patient. Rioavai lability
is an absolute term that indicates
Ittmeasurement of both the time (rate) and
total amount (extent) of MAT that reaches the
general circulation from an administered
dosage font.       The term 5cytotoxic activity"
refers to a cell-killing, cytostatic or growth
inhibitory effect of an antibody-drug conjugate
or an intraticllutar metabolite of an
antibody-drug conjugate. Cytotoxic activity
may be expressed as the ICso value, which is
the concentration (molar or mass) 15per unit
volume at which half the cells survive.
'Alkyl' is C1-C18 hydrocarbon containing
normal, secondary, tertiary Or cyclic carbon
atoms. Examples are methyl (Me, -CH3), ethyl
(Et, -CIT2CH3), -propyl (n-Pr, n-propyl, -
CH2(1E12013), 2-propyl O-Pr, ispropyl,
-CH(CH3)2), 1-butyl (n-Bu, n-butyl,
-CHoCH2CH2C113), 2-methydhpropyl ii-Ru,
i-butyl, -0-12CIR( E1312), 2-butyl (s-Ru,
s-butyl, -CH(CH3)0-12C1-t3), 2-
methyl-2-propyl (1-Ru,t-buOti, -C1CR313),
1-pentyl-012CH2CH2012CH3), 2-pentyl (i-
CH(CHOCH2CH2CH3), 3-pentyl
(-CH(CH2CH3)21, 2-methy1-2-butyl
(-C(CH3)2CH2013). 3- methy1-2-bittyl
ECH(CH3)CH(C14.3)2), 3-methyl-l-butyl
(-0I2CII2CO(CH3)2), 2-methyl-1-butyl 



(-0-17CH(CH3)C12C1-13), 1-hesyt
(-CRICH2CH2C1-12CH2CH3),
2-brawlCH(CHRCH2CR2CR2CH3), 3-hexyl
1-Cli(C112CH3)(CH2CH2CR3)),
2-methy1-2-pentyl I-
25C(CH3)2CH2CH2CI-13), 3-methy1-2-pentyl
CCH(CH3)CH(CH3)0-120,13),
4-methyl-2-pentyl (-
CH(CH3)CH2CH(CR3)21,
3-methyl-3-pentyleC(C113)(CH2C1-1312),
2-methyd3pentyl (-
CH(CH20-13)C11(CH312).
2.3-dimethyd2-butyl (-C(CH3)2CH(C113)2),
3,3-dimethy1-2-butyl CH(CH3)C(CH313, 'the
term "CI-Cs alkyl," as used herein refers to a
straight chain Or branched, saturated Or
30unsaturated hydrocarbon tuning from 1 to 8
carbon atoms. Representative "Ci-C8 alkyl"
groups include, but are not limited to, -methyl,
-ethyl, -n-propyl, -n-butyl, kapentyl, -n-hexyl,
-n-heptyl, -aoctyl, -o-nonyl and -n-decyk while
branched CpCj alkyls include, but are not
limited to, -isopropyl, -sec-butyl, -isobutyl,
Eert-butyl, isopentyl, 2-methylburyl,
unsaturated CE-C. alkyls include, but are not
limited to, -vinyl, -allyl, -1-hutenyl, -2-butenyi
dsobutylenyl, -1-pentenyl, -2-pentenyi -
353-methyl-I-bunny', -2-methyl-2-hutenyi
-2,3-dimethy1-2-butenyl, 1-hexyl, 2-hexyl,
3-hexyl,- acetylenyl, -propynyl,-2-butynyl,
-1-pentynyl, -2-pentyrod. -3-methyl-I butynyl.
WO 2007/109567PC191152007/064212
methyl, ethyl, propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, rein-butyl, ropentyl,
isopentyl, neopentyl, a-hexyl, isohexyl,
2-methylpentyl, 3-methylpentyl,
2,2-dimethylbulyl, 2,3-dimethylbutyl,
2,2-dimethylpentyl, 2,3-din-will:gripe:my', 3,3
-dimethylpentyl, 2,3,4-trimethylpernyl,
3-methylhexyl, 2,2-dimethythexyl,
2,4-dimethylhexyl, 2,5-dimethylhexyl,
3,5-dimethylhexyl, 2,4-dimethylpentyl, 2- 5
methytheptyl, 3-methyllieptityl, isobeptyl,
rsoctvi, and isuordyt A C-Cs alkyl group can
be unsubstituted or substituted with one or
more groups including, hut not limited to,
-Ct-Cg alkyl, -0(C1-05 alkyl), -aryl, -C(0)1e,
-0C(0)Ie, -C(0)0k', -C(0)NIT , -C(0)NOCT.
-SO3Rf -S(0)21e, -S(0)1e, -OH, -halogen, -Ns
-NH2, -NTI(R.), -N(Ri)g and -CN; where each
le is independently selected from H. -Q-Cs
alkyl and aryl.       "Alkenye is Co-Cdg
hydrocarbon containing, nonnal, secondary.
tertiary cyclic carbon atoms with at least one
site of unsamration, i.e. a carbon-carbon, sir;
double bond. Examples include; but are not
limited to: ethylene Or Vinyl (-0-ECH7), ally]
(-CITCH=CH 2), cyclopentenyl (-CJI,), and
5-hexcnyl (-CH2 CH7C1-12CITCH-C112)
"Allrynyl" is C2-Cg hydrocarbon containing
normal, secondary,%guy OT cyclic carbon
15atoms with at least one site of unsaturation,
i.e. a carbon-carbon" go triple bond. Examples
include, but arc not limited to: acetylenic
(-0oCH) and proparayl (-CH2CiaCH),
"Alkylene" refers to a saturated, branched or
straight chain or cyclic hydrocarbon radical of
1- 18 carbon atoms, and having two
monovalent radical centers derived by the
removal of two hydrogen atoms from the
same or two different carbon atoms of a
parent alkane. Typical alkyl= radicals
20include, but are not limited to: methylene
(-CH;-) 1,2-ethyl ECITCHyd 1,3-propyi
(-CH2CEKI120, 1,4-butyl
(-CH2CHeCH2C1-12-), and the       A
"C1-C10 alkylenc" is a straight chain,
saturated hydrocarbon group of the formula
-(CH2T, Jr-. Examples of a C-C alkylene
include methx,tene, ethylene, propylene,
butylene, pentylene, hexylene, heptylene,
oeytylene, nonylene and cialene.
25"Alkenylene" refers to an unsaturated,
branched or straight chain or cyclic
hydrocarbon radical of 2-18 carbon atoms,
and having two monovalent radical centers
derived by the removal of two hydrogen atoms
from the same or two different carbon atoms
of a parent Micelle. Typical alkenylene
radicals include, but are not limited In:
1,2-ethylene (-CII=CH-). 



"Alkynylene" refers to an unsaturated,
branched or straight chain or cyclic
hydrocarbon 30radical of 2-18 carbon atoms,
and having two monovalent radical centers
derived by the removal of two hydrogen atoms
from the same or two different carbon atoms
of a parent alkyne. Typical alkynylene radicals
include, but are not limited to: acetylene (C ),
propargyl (-C}TC-eCd, and 4- pentynyl
ECITCH2CH2CmCd.            "Aryl" refers ton.
carboeyclic aromatic :mow. Examples of aryl
groups include, but are not 35limited to,
phenyl, naphthyl and anthracenyt. A
carbocyclic aromatic group or a heterocyclic
WO 20071109567PCIICS20071064212
aromatic group can be unsubstittned or
substituted with one or more groups including,
but not limited to, -C1-05-0-(0,4Earyl, -0(0)R',
-00(0)R', -0(0)011, 4:WINE-a - C(0)91-1R.,
-C(()-fityfik-S(0)R', -S(0)R', -OH, -halogen,
71-de ,-N112, -39E(Rfi, - -WE, and -CN;
wherein each R' is independently selected
from II, -01-Ct; alkyl and aryl.        An
"al-Aerie" is an aryl group which has two
covalent bonds and can be in the onto, meta,
or pars configurations as shown ha the
following structures: Thal -o   in which the
phenyl group can be unsubstituted or
substituted with up to four groups including,
but not limited to, -C-C alkyl, -0-(CLQ alkyl),
-aryl, 4:70IR', -00(0)I1l, -0(0)0R', -C(0)19112 ,
- 10CrOkbi FIR', -C(0)N(W)2
-NEC(0)ll,-5(0)11', -OH, -halogen, -Ns
,-NH(W), - NtR',12 and 4:N; wherein each R'
is independently selected from 1-1-, -01-Cs
alkyl and aryl. "Arylalkyl" refers to all acyclic
alkyl radical in which one of the hydrogen
atoms bonded to a carbon atom, typically a
terminal or sps carbon atom, is replaced with
an aryl radical. Typical arylalkyl groups
include, but are not limited to. ben71,
2-phenylethan-I -yl, 2-phonylethen-Tyl,
13naphthylmothyl, 2-naphthylethan-1-yl,
2-naphithylethen-hyl, naphthobenzyl,
2-naphthophenylethan- 1-y1 and the like. The
arylalkyl group comprises 6 to 20 carbon
atoms, e.g. the alkyl moiety, including alkanyl,
alkenyl or alkynyl groups, of the arylalkyi
group is I to 6 carbon atoms and the aryl
moiety is 5 to 14 carbon atoms.
"Heleroarylalkyl" refers to an acyclic alkyl
radical in which one of the hydrogen atoms
20bonded to a carbon atom, typikbliy a.
terminal or sus carbon atom, is replaced with
a heteroary/ 



radical. Typical heteroarylallfid groups include,
but arc not limited to, 2-benzimidagolylmethyl,
2- furylethyl, and the like. The heteroarylalkyd
group comprises 6 to 20 carbon atoms, e.g.
the alkyd moiety, including alkanyl, alkenyl or
alkynyl groups, of the heteroarylalkyl group is
Ito 6 carbon atoms and the heteroaryl moiety
is 5 to 14 carbon atoms and 1 to 3
heteroatoms selected from N, 0, P. and S.
The heteroaryi moiety of the heteroarylalkyl
group may be a monocycle having 3 to 7 ring
members (210 6 carbon atoms or a bicycle
having? to 10 ring members (4 to 9 carbon
atoms and 1 to 3 heteroatoms selected from
N, 0, P. and 57), for example: kbicyelo ][1,51,
[5,51, [5,6], or [6,6] system. "Substituted
alkyl," "substituted aryl," and "substituted
arylalkyl" mean alkyl, afid, and 30arylalkyl
respectively, in which one or more hydrogen
atoms are each independently replaced with a
substithent. Typical substituents include, but
are not limited to, -X, -R, -0', -OR, -SR, -S-,
-NYE, -NR1, =ER, -CXs, -ON, -0014,
-SCN,-1405, -NO, -N0a,493, NC(7-0IR, -C;
(=O)R,  WO
2007/104567PCT/US2007/064212
C(-01NR2,-S0311, -S(-0)2.R, -0S(=0)20ft,
-St=012NR, -S(0)R, -0P(=0)(0R)2, -
E(=-0)(0R12, P03, -p03H2, -C( 0)R, -C(=0)X.
-C( S)R, CO2R, -00A -C('-S)OR, -C(0)SR.
-CX-0)NRy,LIrt-NP. IN R2, where each X is
independently halogen: F, Cl, Br, or I; and
each R is independently -H, C,-C', alkyl.
Cr-Cer aryl, Co-C,( heterocycle, protecting
5group or prodrog moiety Allwlene,
alkenyhone, and alkynylem groups as
described above may also be similarly
substituted. "Heteroaryl" and "heterocycle"
refer to a ring system in which one or more
ring atoms is a hetematorn, e.2. nitrogen,
oxygen, and sulthr. The heterocycle radical
comprises 1 to 20 carbon atoms and 1 to 3
heteroa toms selected from N, 0, 11, and S. A
heterocycle may be a monocycle 10 haying 3
to 7 ring members (2 to 6 carbon atoms and 1
to 3 hetematoms selected from N, 0. P. and
S) or a bicycle having? to 10 ring members (4
to 9 carbon atoms and 1 to 3 noteromorns
selected from N, 0, P. and S), for example: a
bicycle 114,5], I5,51, 15,61, or [6,6] system.
Heterocycles are described in Paquette, Leo
A.; "Principles of Modern Heterocyclic
Chemist's," (WA. Benjamin, New York, 1968),
particularly Chapters I, 3, 4, 6, 7, and 9; "The
15Chemistry of Heterocyclic Compounds, A
series of Monographs" (John Wiley & Sons,
New York, 1950 to present), in particular
Volumes 13, 14, 16, 19, and 28; and .J. Am.
Chem. Soc. (1960) 82:5566. Examples of
heterocycles include by way of example and
not limitation pyridyl, dihydroypyridyl,
retrabydropyridyl (piperidy1). thiazolyl,
tetrahydrothiothenyl, sulfur oxidized
20tetrahydrothiophenyl, pyrimidinyl, floranyl,
thienyl, pyrropt, pyrazolyl, intidazulyl, tetitzolyl,
benzothranyl, thianaphthalenyl, indolyl,
indolenyl, quinotnyl, isoquinolinyl,
benzimidazolyl, 



4-piperidony1, pyrrolidinyl, 2-pyrrolitionyl,
pyrrolinyl, tetrahydrofuranyl,
bistetrahydrofuranyl, tetratydropyranyl,
bistetrahydromanyl, tetrahydroquinolitot
tenahydroisoquinolinyl, deeahydroquinolinyl,
omahydroisoqutholinyl, azocinyl, triazinyl,
61-1-1.2,5- 25thiadiaziny
2151,6H-1,5.2-dithiazinyl, tbienyl,
thianthrmayl, pyranyl, isobenzofuranyl,
ehromcnyl, xanthenyl, phenoxathinyl,
2H-pynolyk isothiazolyl, isoxamlyl, pyrazinyl,
pyhidazinyl, isoindolyl,
3H-indoiyl,purinyl,napl]thyridiny quinoxalinyl,
quinazolinyl, cinnolinyl. pteridinyl,
4aHrcarbazolyl, carbazolvt, frearbolinyl,
phenanthriclinyl, acrid bay], pyrimidinyl,
ohenanthrolityl, phenazinyl, ptenothiazinyl,
furazanyl, 30phenoxazinyl, isochrumanyl,
chromanyl, imidazolidinyl, imiclazolinvt.
pyrazoliditly1, pyrazolinyl, piperazinyl,
indolinyl, isoindnlinvl, quinoclidinyl.
morpholinyl, oxazolidinyl, henzotriazulyl,
benzisoxazolyl, oxiudolyl, benzoxazoli nyl,
and isatinoyl.       By way of example and not
Limitation, carbon bonded heterocycles are
bonded at position 2, 3, 4, 5, or 6 of a
pyridine, position 3, 4, 5, or 6 of a pyridazine,
position 2, 4, 5, or 6 of a pyrimidine, position
2, 3, 5, or 6 of a pyrazine, position 2, 3, 4, or 5
of a form, tetrahydrofuran, thiofuran,
thiophene, pyloole or totrahydropyrrole,
position 2, 4, or 5 of an oxazolc, imidazole or
thiazole,  WO
2007/109567ECT/US2007/064212 position 3,
4, or 5 of an isoxazole, pyrazole, or
isotbiazole, position 2 or 3 of an aziridine,
position 2, 3, or 4 of an anticline, position 2, 3,
4, 5, 6, 7, or 8 of a quinoline or position I, 3, 4,
5, 6, 7, or of an isoquinelinc. Still more
typically, carbon bonded heterocycles include
2-pyridyl, 3-pyritiyl, 4- pyridvl, 5-pyridyl,
6-pyridy1,1-pyriditeinyl, 4-pyridazinyl,
5-pyridazinyl, 6-pyridazinyl, 2- 2-pyrazinyl,
3-pyrazinyl, 5-pyrazi 1 pyrazinyl, 2-thiazolyl,
4-thiazolyt. or 5-thiazolyl.       By way of
example and not limitation, nitrogen bonded
heterocycles are bonded at mishit) 1 of an
aziridinc, anticline, pyrmle, pyrrolidine,
2-pproline, 3-pproline, imidazole, pyrazole,
pyrazeline, 2-pyrazoline, 3-pyrazolMe,
piperidine, 10 piperazinc, indole, indoline"
1H-inclazote. position 2 of a isoindole or
isoindoline, position 4 of a morphohne, and
position 9 of a carbazithe, orh-carboline. Still
more 'cynically, nitrogen bonded heterocycles
include -azetedyl, 1-pyrroncl, 1 --imidazolyl,
1-pyrazolyl, and 1-piperidinyt. A "Cs-Ch
heterocycle refers to an aromatic or
non-aromatic Cs-Cs carhocycle in which one
to four of the ring carbon atoms are
independently replaced with a heteroatom
from the group 15consisting of 0. S and N.
Representative examples of a Cs-Cs
heterocycle include, but are not limited to,
benzofuranyl, benzothiophene, indolyl,
beneopyrazoly4 coumarinp, thiophenp, funnel,
thiazolyl, imidazolvi, pp-ozoly], triazolyl,
pyridinyl, pyridonyl, pyrazinyl, pyridazinyl,
isothiazolyl, isiocazoly1 and tetrazolyl. A
Cs-Cs heterocycle can he unsubstituted or
substituted with up to seven groups including,
but not limited 20to, 471-Cs alkyl, -0-6Cs-C8
alkyl), -aryl, -C;(0)R', -0C(0)R5 -C(0)OR 5
-C(0)Nil2 ,- 



C(0)1`40-412 -NHC(0)R5 -3501415 -S(0)IF,
-OH, -halogen, -Ns ,-N1161e), -N([2'42 and
-GM wherein each R' is independently
selected frosts II, -Cs-Cs alkyl and aryl.
565)-Cs heterocyclo" refers to a Cs-05
heterocycle group defined above wherein one
of the heterocycle group's hydrogen atoms is
replaced with a bond. A Cres heterocycle can
be 25misuhstituted or substituted with up to
six groups including, but not limited to, -C1Cs
alkyl, -0-601- Cs alkyl), -aryl, -C(0E0,
-0010)115, -C(0)OR', -C(0)9H3, 4:WINER%
-C(01N(RH2 -NHCHERI, -610)2125, -S(0)R5
-011, -halogen,, -NE12, -NTI(R1), -N(R2)2
and -CN; wherein each R' is independently
selected from H, -CeCs alkyl and afirl.
"Carbocycle" means a saturated or
unsaturated ring having 3 to 7 carbon atoms
as a 30monocycle or 7 to 12 carbon atoms as
a bicycle. Monocyclic carbocycles have 3 to 6
ring atoms, still more typically 5 or 6 ring
atoms. Bicyclic carboeyeles have 7 to 12 ring
atoms, e.g.. arranged as a bicyclo [4,5], [5,5],
[5,6] or [6,6] system, or 9 or 10 ring atoms
arranged as a bicycle [5,6] or [6,61 system.
Examples of mon:icy-clic carbocycles include
cyclopropyl, cyclobutyl, cyclopentyl,
cyclopenhl1-cyclopem-2-myl,
I-cyclopean-3-cup, cyclohexyl,
1-eyclohexThenyl, I- 35c).,blohex-2-enyl,
1-cycluhex-3-enyl, cyclohcrityl, and cyclooctol.
WO 2007109567PCMJS20071064212         A
"Ca-Ca carbocycle" is a. 3-, 4-, 5-, 6-, 7- or
8-membered saturated or unsaturated
nun-aromatic carbocyclic ring. Representative
C-Cs carbocycles include, but are not limited
to, - cyclopropyl, -cyc, lob ufii, -cyciopenEil,
-cyclopentadienyi myclobeicyl, -cycl o hex eny
I, -1,3- cycloinixadietfid, - 44-cyo o hex a
dienyl, -cycloheptyl, -L3-cycl oheptadienyl,
-1.3,5- cycloh optatri env], -cycloomid, and
mveiooetadienyl. A Ct-Ca carbocyeic emoup
can be unsubstituted (Jr substituted with one
or more groups including, but not limited to,
-CS-Ca alkyl, -0-(C rex alkyl), - awl, --C(0)RE
-OCIO1RE -C(0)0RE -C(0)N H2 , -COMM'
-C(0)N(R")2 -NHC(0)R', -S(0)17,C, -OH,
-halogen, -Ns ,-Elthy;), IH(R02 and -CN;
where each R' is independently selected from
H. -C1-Ca alkYl and aryl, 10A
"Ci-05carbocyclo" refers to a Cs-Ca carbocyc
It grow defined above wherein one of the
cathocycle groups' hydrogen atoms is
replaced with a bond.         "Linker" refers to a
chemical moiety comprising a covalent bond
or a. chain of atoms that covalently attaches
an antibody to a drug moiety. In various
embodiments, linkers include a divalent
radical such as an alkyldiyi an aryldiyi a
heteroaryldivi moieties such as: 15--
ICR240(C-Ra)m, repeating units of alkyloxY
(e.g. polyethylenoxy, PEG, polymethyhmeoxy)
and al kylamino (e.g. polyethylencamino,
Jeffamine"); and diacid ester and amides
including succinate, suecinamide, diglycolate,
malonate, and caproamide.            The term
"chiral" refers to molecules which have the
property of non-superimposability of the mirror
image partner, while the term "achitni" refers
to molecules which are superimposable on
20their mirror image partner. 



The fen" "stereoisomers" refers to compounds
which have identical chemical constitution, hut
differ with regard to the arrangement of the
'MOMS or groups in space.
"Diastereomer" refers to a stereoisomer with
two or snore centers of chirality and whose
molecules are not mirror images of one
another. Diastereomers have different
physical properties, 25e.g. melting points,
boiling points, spectral pmperties, and
reactivities. Mixtures of diastereomers may
separate under high resolution analytical
procedures such as electrophoresis and
chromatography.         "finantiomer refer to
two stereoisoniers of a compound which are
non-superimposable minor images of one
another. 30Stemochemical definitions and
conventions used herein generally follow S. P.
Parker, McGraw-Hill Dictionary of Chemical
Terms (1984) McGraw-Hill Book Company,
New York; and REM, E. and Mien, S.,
StereochemDtry of Organic Compounds
(1994) John Wiley & Sons, Inc., New York.
Many organic compounds exist in optically
active forms, i.e., they have the ability to
rotate the plane of platte-polarized light. In
describing an optically active compound, the
prefixes D 35and I.., of R and 5, are used to
denote the absolute configuration of the
molecule about its chiral center(s). The
prefixes d and I or (4) and (-) are employed to
designate the sign of rotation of plane-
polarized light by the compound, with (-) or 1
meaning that the compound is levorotatory.
compound prefixed with H or d is
dexmorotatury. For a given chemical
structure, these stereo:isomers are identical
except that they are mirror images of one
another. A specific stereoisomer may also be
referred to as an enantiomer, and a mixture of
such isomers is often called all enantiomeDc
mixture. A 50:50 mixture of enantiotriers is
referred to as a racemie mixture or a
racemate, which mat' occur whore there Da
been no stereoselection or stereospecificiry in
a chemical reaction or process. The terms
"racemic mixture" and "racemate" refer to an
equimolar mixture of two mairtionoric species,
devoid of optical activity.       "Leaving group"
refers to a &motional group that call be
substituted by another functional group.
Certain leaving groups are well known in the
art, and examples include, but are not limited
to, a halide (e.g., chloride, bromide, iodide),
methanesulfonyl (mesyl), pdolueuesulfonyl
(tosyl), trifluoromethylsulfonyi fitiflatel, and
trifluoromethylsulfonate. B. Abbreviations
LINKER COMPONENTS: 15MC =
6-maleimidocaproyl Val-Cit or "ve"
valine-citrull(an oxcmplary &peptide in a
protease cleavable linker) Citrulline -
2-amino-5-titeiclo pentanoic acid
PAB - praminobenzyloxycattonyl (an example
of a "se mmolatixe" linker 20component)
-ValN-methyl-valinc-cinulline (wherein the
linker puptide bond has been modified to
prevent its cleavage by cathepsin B)
MC(PEG)6-0H maleimidocaproyl-
polyethylene glycol (can be attached to
antibody cysteines). 25CITTOTOXIC DRUGS:
MMAL - mono-methyl aurista(MW 718) 



MibLAF = variant of auristatin Ii MMAE) with a
phenylalanine at the C-terminus of the drug
(MW 731.51 MM A F-DMAEA - MMAF with
DMAR (dhnethylaminoethylamine) in an
amide linkage to the C-terminal phenylahmine
(MW 801.5)  MMALREG = MMAF with
tetracthylene glycot estorified to the
phenylahmine MMAF-NtBu =154-butyl,
attached as an amide to Cterminus of MDIAF
Further abbreviations are as follows: AE is
auristatin F, Boc is N-O-butoxycarbonyl), cit is
Braille, dap is doiaproine, BCC is
1,3-dicyclobexylcarbodiimidc, DCM is
dichlommethane. DEA 35is diethyl:amine,
DEAD is diethylazodicarhoxylate. DEPC is
diethylphosphoryleyanidate, DIAD is
diisopropylazodicarboxylate, DIEA is
WV-duscpropyledhylanane, di I is
dolaisolcueine, DMA is dimethylacetamide,
DMAS is 4-dimethylanainopyridine,,DME is
ethyleneglycol dimethyl ether (or
1,2-dimethoxyethane), DAV is
AYN-dimethylfiaffamide,DMS0 is di
merhylsulfoxide, doe is dolapheninc, dov is
Ailf-dimethylvaline, DTNB is
5,5i-dithiobis(2-nitrobengoic acid), DTPA is
5diethylenetriaminepentaacetic acid, m"r is
dithiothrcirol. EDO. is 1
-(3-dimethylamloopropyl1-3 ethylearbodianidc
hydrochloride. BED() is 2-ethoxy-I
-etboxycarbony1-1.2-dihydroguinoline, ES-MS
is electrospray mass spectrometry. Et0Ac is
ethyl acetate, Fmoc is
N-(941uoremylmerhoxycarbonyl). glyis
glycine. HATU is 0-(7-azabeazotriazol
yl)-N,AiNINItetramethyluronium
hexallitorophosphare. HOBS is
1-hydroxybenzetriazole, HP 1.,(1 is high
pressure 10liquid chromatography, ile is
isoleucine, lys is lysine, IvIeCN (CHiCK) is
aceitonitrile. Me0II is methanol, heffr is
4-anisyldiphenylmethyl (or 4-methoxyffitylAnor
is ( Is 2R)-(+)-norephodrine, PBS is
phosphate-buffered saline (pH 7.4), PEG is
polyethylene glycol, Ph is phenyl, Pup is
pnitrophenyl, MC is 6-malehnidocaproyl, phe
is L-phenyhtlanine, PyBrop is brinno
mis-pyrrolidino phosphonium
hexafluorophosphate. SEC is size-exclusion
chromatography; SU is succini (nide, TFA
13is trifluoroaceric acid. TLC is thin layer
chromatography, UV is ultraviolet, and vat is
valine. III. COMPOSITIONS AND METHODS
OF MAKING THE SAME       Antibodies that
bind to TAT226 arc provided.
Tmmunoconjugaffs comprising anti-Ti 226
antibodies are provided. Antibodies and
immunoconiugates of the invention are useful,
e.g., for the diagnosis or treatment of
disorders associated with altered expression,
e.g., increased expression, of 20TAT226, in
certain embodiments, antibodies or
immunoconjugates of the invention are useful
for the diagnosis or treatment of a cell
proliferative disorder, such as cancer. A.
Anti-TAT226 Antibodies       TAT226
("Tumor-associated Antigenic Target no.
226") is a protein that is processed and
expressed on the surface of certain cell types,
including tumor Cells. In particular, human
TAT226 25has previously been reported robe
overexpressed in certain types of tumors,
including ovarian, uterine, endomeoial,
kidney, luny, pancreatic, adrenal, and
hepatoecl Inter tumors. See. e.g.,1). S. Patent
Application Publication Nos. US
2003/0148408 Al, US 2004/0229277A1, and
US 2003(0100712 Al (referring to TAT226 as
"PR09917"); and U.S. Patent Nis 6,710,170
B2 (SEQ ID N0:215). Other database entries
and disclosures related to TAT226 are as
follows: NCBI  30 a.ccession no. AY358628_1
(referring to human TAT226 as "PSCA thou");
NCBI accession no. AAQ88991.1 and "gi" no.
37182378 (referring to human TAT226 as
"PSCA Hlog") RIKEN eDNA 2700050C12;
2003/0096961 Al (SEQ. ID NO:16); US
2003(0129192 Al (SEQ ID NO:215): US
2003/02,069IS AI (Example 5; SEQ NO:215);
US 2003/0232056 Al (SEQ ID N0:215): US
2004/0044179 Al (SEfk ID NO:16); US
2004/0044180 (SEQ ID NO:16); US 



2005/0238649 Al (referring to human 1AT226
as "PSCA Wog"); WO 2003/025148 (SEQ ID
340:292); WO 2003/105758 (SEQ ID NO:14);
and EP 1347046 (SEQ ID NO:2640).
Full-length TAT226 undergoes processing in
the cell to generate a mature form of the
protein that is expressed on the cell surface.
For example, a full length human TAT226 as
shown in SEQ ID NO:75 contains a predicted
signal peptide sequence from amino acids l
20 or 1-22, which is predicted to be cleaved
from the protein. The Osterminus from amino
acids 116-141 is predicted to he cleaved from
the protein, and a OPT moiety attached to the
protein at amino acid 113. A mature form of
human TAT226, from amino acids 21-115 or
23-115 of SEQ ID 7O:75, is predicted to be
anchored to the cell surface via the OPT
moiety. Monkey and rodent TAT226 (see,
e.g., SEQ 10ID 270s:76-78) are highly similar
to human TAT226 and thus are believed to be
cleaved and modified at the eqineatent amino
acid positions. See Figure 1. The, resulting
mature forms of human, monkey, and rodent
TAT226 from amino acid 21-115 or 23-115
ilaS shown in Figure 1) are 100% identical.
Other features of human TAT226 include a
predicted N-glycosylation site at amino acid
45 15which was confirmed empirically, and a
predicted 12y6M-PAR domain from amino
acids 94-107 of SEQ 1D NO:75. Human
TAT226 has about 32% amino acid homology
with prostate stein cell antigen (FISCA). a
prostate cancer-specific tumor antigen that is
expressed on the cell surface via a GPI
linkage. Sec Reiter et al. (1998) Proc. Nat'l.
Arad Sci. USA 95:1735-1740. PSCA is
overexpressed in over 80% of prostate
cancers. Id. Like TAT226, it contains a
predicted Ly6M- 20PAR domain, which has
been implicated in cell functions such as
signal transduction and cell adhesion. Id
in one aspect. the invention provides
antibodies that bind to TAT226. In some
embodiments, antibodies are provided that
bind to a mature form of TAT226. In one such
embodiment, a mature form of TAT226 has an
amino acid sequence from amino acid 21-115
or 23- 23115 of SEQ ID NC):75. In some
embodiments, an antibody to TAT226 binds to
a mature fonn of TAT226 expressed on the
cell surface. In some embodiments, an
antibody that binds to a mature form of
TAT226 expressed on the cell surface inhibits
the growth of a cell. In some embodiments, an
anti-TAT226 antibody binds to a mature foam
of TAT226 expressed on the cell surface and
inhibits cell proliferation. In certain
embodiments, an anti-TAT226 antibody binds
to a mature 30form of TAT226 expressed on
the cell surface and induces cell death. In
some embodiments, all anti-TAT226 antibody
binds to a mature form of TAT226 expressed
on the surface of cancer cells. In some
embodiments, an anti-TAT226 antibody binds
to a mature form of TAT226 that is
overexpressed on the surface of cancer cells
relative to normal cells of the same tissue
origin. In one aspect, an anti-TAT226 antibody
is a monoclonal antibody. In one aspect, an
anti- 35TAT226 antibody is an antibody
fragment,a Fab, Fah'-SH, Kt, scliv, or (Fab)))
fragment. In  one aspect, an anti-TAT226
antibody is a chimeric, humanized, or human
antibody. in one aspect, any of the
anti-TAT226 antibodiec, described herein are
purified.       Exemplary monoclonal antibodies
derived from a phage library are provided
herein as described in Example B. The
antigen used for screening the library was a
polypcptide having the sequence of alllillO
acids 1-115 of SEQ ID NO:75,
GOITCSp011ding to a form of TAT226 lacking
the amino ids that are C--terminal of the
putative GPI attachment site. The antibodies
resulting from the library screen are
designatediYVV0.32 and Y4V0.49. Y4310.49
was affinity matured to generate YVV0.49.B7,
YWO.49.C9, YWO.49.H2, and 314310.49.H6.
Alignments of the sequences of the heavy and
light chain variable domains of If WO.:32,
YWO.49, YWO.49.B7,`CW0.49.C.9,
VIA/0.49.112, and YVV0.49.H6 are shown
inFigorcs 11 and 12, respectively. 



In one aspect, monoclonal antibodies that
compete wish YWO.32, YWO.49,
YWO.49.B7, YWO.49.C9, 44410.49.142, or
Y3310.49. E16 for binding to TAT226 are
provided. Monoclonal antibodies that bind to
the same epitope as YWO.32, YWO.49,
YWO.49.B7, YWO.49.(59, YWO.49.112, of
Y1310.49.H6 are also provided. 15In one
aspect of the invention,
polynucleolideencoding anti-TAT226
antibodies arc provided. In certain
embodiments, vectors comprising
polynucleotides encoding anti-TAT226
antibodies are provided. In certain
embodiments, best cells comprising such
vectors are provided. In another aspect of the
invention, compositions comprising
anti-TAT226 antibodies Or polynucleatides
encoding anti-TAT226 antibodies are
provided. In certain embodiments, a
20composition of the invention is a
phaimaceuticid formulation for the treatment
of a cell proliferative disorder, such as those
enumerated herein. A detailed description of
exemplars ant -TAT226 antibodies is as
follows: 1. Specific embodiments of and-TA
T226 antibodies In one aspect, the invention
provides an antibody comprising at least one,
two, three, four. 25five, or six H VRs selected
from (a) an 113712-H1 comprising the amino
acid sequence of SEQ ID NO:1 or SEQ ID
NO:4; (b) an FIVR-r12 comprising the amino
acid sequence of SEQ ID NO:2 or SEQ ID
tOE: (c) an ENR-H3 comprising an amino acid
sequence selected from SEQ ID NO:3 and
6-11; (d) an H5/13-1.1 comprising the amino
acid sequence of SEQ ID NO:12; (e) an
IFCR-L2 comprising the amino acid sequence
of SEQ ID 140:13, and (t) so HVR-L3
comprising an amino 31)acid sequence
selected from SEQ ID N0:14-19.       In one
aspect, the invention provides an anti-TAM6
antibody comprising at least tine, least two, or
all three VII ITCR sequences selected from
(a) an EIVR-H1 comprising the amino acid
sequence of SEQ, ID N0:1 or SEQ ID 340:4;
(b) an H R-H2 comprising the amino acid
sequence of SEQ ID NO:2 or SEQ ID 340:5;
arrd (c) an HATL-H3 comprising an amino
acid sequence selected 35from SEQ ID NO:3
and 6-11. In one aspect, the invention
provides-an anti-TAT226 antibody  comprising
an EVE-Ill comprising the amino acid
sequence of SEQ ID NO:1 or SEQ ID 700:4.
In one aspect, the invention provides an
anti-TAT226 antibody comprising an IIVR-E2
comprising, the amino acid sequence of SEQ
ID 700:2 or SEO ID NO:5. ha one aspect, the
invention provides an and-TAT220 antibody
comprising an EIVE-H3 comprising an amino
acid sequence selected from 5SEO ID 700:3
and 6-11, In one aspect the invention provides
an antidIAT226 antibody comprising an
HVE-143 comprising the amino acid
sequence of SEQ ID 700:9 or 10.       hi one
aspect, the invention provides an anti-TAT226
antibody comprising an EIVE-H3 comprising
an amino acid sequence selected from SEQ
ID N0:3 and 6- It and an IIVR-H1 comprising
an amino acid sequence soIxted from
SEQNO:1 and SEQ ID NO:4. In one aspect,
10the invention provides: an anti-TAT226
antibody comprising an IIVR-H3 comprising
an amino acid sequence selected from SEQ
ID NO:6-11 and an HVE-H1 comprising SEcs
ID N0:4. In one aspect, the invention provides
an anli-TAT226 antibody comprising an
EIVE-H3 comprising SEC) ID Not) or 10 and
an IDIR-1-11 comprising SEQ 10 NO:4. In
one aspect, the invention provides an
antiTAT226 antibody comprising an FIVE-113
comprising SEQ 10 700:3 and an FIVR-P11
comprising 13SEQ NO:l. 



In one aspect, the invention provides an
anti-TAT226 antibody comprising an H VR-H3
comprising an amino acid sequence selected
from SEQ 1101510:3 and 6-11 and an
JIVE-112 comprising an amino acid sequence
selected from SEQ. ID 150:2 and SEQ ID
150:5. In one nspect, the invention provides
an ami-TAT226 antibody comprising an
INR-113 comprising an amino acid
20sequence selected from SEQ ID 700:6-11
and anT4VR-H2 comprising SEQ ID NO:5. In
one aspect, the invention provides an
anti-TAl226 antibody comprising an IIVR-143
comprising SEQ ID 150:9 or 10 and an
IIVE-H2 comprising SEQ ID 150:5. In one
aspect; the invention provides an and TAT226
antibody comprising ancomprising SEQ 10
700:3 and an HVE-E2 comprising SEQ ID
700:2. 25In one aspect, the invention provides
an anti-TAT226 antibody comprising an
FIVR-141 comprising the amino acid
sequence of SEQ ID 'N0:1 or SEQ ID N0:4;
ancomprising the amino acid sequence. of
SEQ ID 700:2 or SEQ ID NO:5; and an
EVE-1-13 comprising an amino acid
sequence selected from SEQ ID NO:3 and
6-11. In one embodiment, thecomprises the
amino acid sequence of SEQ NO:4; the
FINTR-H2 comprises the amino acid
sequence of SEQ ID 30150:5; and the
HVE-H3 comprises an amino acid sequence
selected from SF,Q ID 700:6-11. In one
embodiment; the IDIR-H1 comprises the
amino acid sequence of SEQ ID 700:4; the
ITVR.112 comprises the amino acid sequence
of SEQ ID 700:5; and the HYR-H3 comprises
SEQ ID N0:9 or 10. ha one embodiment, the
HVR-Hl comprises the amino acid sequence
of SEQ ID NO:I, the BV12.-H2 comprises the
amino acid sequence of SEQ. ID 700:2; and
the HVR-113 comprises the 35amino acid
sequence of SEQ ID NO:3.  WO
20071109567PCT/21620071064212 In one
aspect, the invention providei-TAT226
antibody comprising at ast one, at least two,
Or all three VI, HST. sequences selected from
(a) an IIVRTA comprising the amino acid
sequence of SEQ ID NO:12; (b) ancomprising
the amino acid sequence of SEQ III) NO:13:
and (c) anH1412-143 comprising an amino
acid sequence selected from SEQ ID
NO:14-19. 3In one aspect; the invention
provides an anti TAT226 antibody comprising
anf-D/R-L3 comprising an amino acid
sequence selected from SEQ ID NO: 14-19.
In one aspect, the invention provides an
anti-TAT226 antibody comprising an IIVRTL3
comprising the amino acid sequence of SEQ
ID NO:17 or 18. ha one aspect, the invention
provides an anti-TAT226 antibody comprising
(a) an HS RN 



10comprising an amino acid sequence
selected from SEQ ID:NO:3 and 6-11 and (b)
an HVI2-133 comprising an amino acid
sequence selected from SEQ ID NO:] 4-19. In
owe aspect, the invention provides an
anti-TAT226 antibody comprising (a) an
EIVR-H3 comprising the amino acid sequence
of SEQ ID NO:3 and (b) an HVR-T3
comprising the amino acid sequence of SEQ
UI NO:14. In some embodiments, the TAl226
antibody further comprises (a) an LIVR-H1
comprising SEQ TD 15NO:1 and an IIVR-H2
comprising SEQ ID 140:2. In one aspect, the
invention provides an anti-TAT226 antibody
comprising (a) an comprising an amino acid
sequence selected from SEQ ID NO:6-11 and
(b) an I-WR-t 3 comprising an amino acid
sequence selected from SEQ 1D NO :14-19.
In some embodiments, the IIVR-113
comprises the amino acid sequence of SEQ
ID NO:9 and the EIVR,13 comprises the
amino acid 20sequence of SEQ NO:17. In
some embodiments, the HVR-113 comprises
the amino acid sequence of SEQ ID 140:10
and the HVR-L3 comprises the amino acid
sequence of SEQ ID NO:18. In some
embodiments. the TAT226 antibody further
comprises an I-TYR-Ill comprising SEQ ID Nal
and an 14VR-H2 comprising SEQ ID NO:5. In
one aspect, the invention provides an
anti-TAT226 antibody comprising (a) an
HVIL-H1 25comprising the amino acid
sequence of SEQ ID NO:1 or SEQ ID N0:4;
(h) an HVR-112 comprising the amino acid
sequence of SEQ ID N0:2 or SEC) ID NO:5;
(c) an IIVR-1,13 comprising an amino acid
sequence selected from SEQ ID NO:3 and
6-11; (d) an HVR-Li comprising the amino
acid sequence of SEQ NO:1 2; (c) an HVR-L2
comprising the amino acid sequence of SEQ
ID NO:13; and (f) an IWR-L3 comprising an
amino acid sequence selected from
SEQNO:14-19. 30 In one aspect, the
invention provides an anti-TAT226 antibody
comprising (a) an FIVR-II1 comprising the
amino acid sequence of SEQ ID NO:]; (b) an
FIVR-142 comprising the amino acid
sequence of SEQ ID NO:2; (c) an ITVR-H3
comprising the amino acid sequence of SEQ
ID 240:3: (d) an HYR-L1 comprising the
amino acid sequence of SEQ ID 240:12; (e)
an FIVR-1.2 comprising the amino acid
sequence of SEQ ID NO: 13; and (f) all
HVR-1.3 comprising the amino acid
35sequence of SEQ ID NO:14.  WO
2407(109567PCl/US2007/064242         In one
aspect, the invention provides an anti-TAT226
antibody comprising (a) an HAR-141
comprising the amino acid sequence of SEQ
ID NO14; (b) an IP/RH2 comprising the amino
acid sequence of SEO ID NO:5; (o) an
EfV-12-II3 comprising an amino acid
sequence selected from SEA) ID NO:6-11; Id)
an FIVR-L1 comp:rising the amino acid
tux:menet of SEG ID NO:12; (e) an HYR- L2
comprising the amino acid sequence of SEQ
ID NO:13; and (f) an LIVR-L3 comprising an
amino acid sequence selected from
SEQNO:14-19.         In one aspect, the
invention provides an and-TAT226 antibody
;minimising (a) an HVR-H1 comprising the
amino acid sequence of SEQ ID NO:4; (b) an
1-1-VR-H2 comprising the amino acid
sequence of SE() ID NO:5; (c) an IIVR-H3
comprising the amino acid sequence of SEQ
ID NO:9; (d) ale ITVR-L1 comprising the
amino acid sequence of SEQ ID NO:12; (c) an
FIVR-L2 comprising the amino acid sequence
of SEQ ID NO:13; and (ft an H VR-L3
comprising the amino acid sequence of SEQ
ID NO:17.         In one aspect, the invention
provides an anti-TAI-226 antibody comprising
(a) all HVR-H1 comprising the amino acid
sequence of SEQ ID NO:4; WO an HVR-H2
comprishw the amino acid sequence of SEQ
ID NO:5; (c) an FIVR-H3 comprising the
amino acid sequence of SEQ -N0:10; (cl) an
IIVR-L1 comprising the amino acid sequence
of SEG, ID NO:12; (e) an EVR-L2 comprising
the amino acid sequence of SEQ ID NO: 13;
and (f) an HYR-L3 comprising the amino acid
sequence of SEQ. ID NO:18. In some
embodiments, an anti-T. 3226 antibody is
affinity matured to obtain the desired 20target
binding affinity. In some embodiments, any
one or more amino acids of an antibody are
substituted at the following HVR positions
(Kabul numbered): H98, H99, H100, H100B,
L90. L92, 1.93, 196. and L97. For example, in
some embodiments, any one or more of the
following substitutions may be made in any
combination: - HVR-H3 (SEQNO:6): V981;
S99T; Ri OOL or]: G100bA, 5, or P 



25- in HVR-L3 (SEQ ID NO:14): Q90R, K, H.
or N; Y921.8 -1-93F,19, 0, or A; P96F; T97I or
A All possible combinations of the above
substitutions are encompassed by the
consensus sequences of SEQ NO:11
(FIVR-ID) and SEG ID NO:19 (fIVR-L3). An
anti-TAT226 antibody may comprise any
suitable framework variable domain
sequence, 30provided that the antibody
retains the ability to bind 1AT226. For
example, in some embodiments, anti-TAT226
antibodies of the invention comprise a human
subgroup III heavy chain framework
consensus sequence. In one embodiment of
these antibodies, the heavy chain framework
consensus sequence comprises
substitution(s) at position 71, 73 and/or 78. In
one embodiments of these antibodies,
position 71 is A. position 73 is T, and/or
position 78 is A. In One embodiment, these
Tbantibodies comprise a heavy chain variable
domain :framework sequence of
huNLAb4D5-8, SEQ ED NO:50, 51, 59,35
(FRI. 2, 3, 4, respectively). hualAb4D5-8 is
commercially known as  HERCEPTIN,
Genentech, Inc.. South San Francisco, CA,
USA; also referred to in U.S. Pat. Nos.
6,407,213 & 5,821,337; and Lee et al, J. NMI.
Biol. (2004), 340(5):1073-93. In one such
embodiment, these antibodies further
comprise a. human Ki light chain framework
consensus sequence. in one such
embodiment, these antibodies comprise a
light chain variable domain 5framework
sequence of holYTAWID5         In one
embodiment, an anti-TAT226 antibody
comprises a heavy chain variable domain
comprising a framework sequence and
frypervariable regions, wherein the framework
sequence comprises the FRI-FR4 sequences
selected from those shown in Figures 5.4 and
5B; the FIVR H/ comprises the amino acid
sequence of SEQ ID NO:4; the FIPIR-H2
comprises the amino acid 10sequence of
SEQ ID 40:5; and the IIVE-1T3 comprises an
amino acid sequence selected fi.0111 SEQ 10
NO:6-11. In one embodiment of these
antibodies, the HVIY-H3 comprises the amino
acid sequence of SEQ ID NO:9 or 10. In one
embodintent, an anti-TAT226 antibody
comprises a light chain variable domain
comprising a framework sequence and
hypemariable regions, wherein the framework
sequence comprises the FR1-FR4 sequences
selected from those shown in Figures 6A
15and 613; the H V R-LI comprises the amino
acid sequence of SEQ ID NO:12; the HVR-L2
comprises the amino acid sequence of SEQ
ID NO: 13: and the IIVR-L3 comprises an
amino acid sequence selected from SEQ ID
NC): 14-39. hi one embodiment of these
antibodies, the HVR-L3 comprises the amino
acid sequence of SEQ ID 40:17 or 18. In one
embodiment, an anti-TAT226 antibody
comprises a heavy chain variable domain
20comprising a framework sequence and
hypervari able regions, wherein the fiamework
sequence comprises the FR1-FR4 sequences
of SEQ ID NO:50, 51, 39, and 35, as shown in
Figure 7; the FIVR HI comprises the amino
acid sequence of SEQ TD NO:'!: the HVR-H2
comprises the amino acid sequence of SEQ
11) NO:5; and the HVR-H3 comprises an
amino acid sequence selected front SEQ ID
NO:6-11. In one embodiment of these
antibodies, the HVR-H3 comprises the amino
acid 25sequence of SEQ ID NO:9 or 10. In
one embodiment, an anti-1Al226 antibody
comprises a light chain variable domain
comprising a framework sequence and
hypetvariable regions, wherein the framework
sequence comprises the FRIER4 sequences
of SEQ ID NO:60, 61, 62, and 63, as shown in
Figures 6A and 6B; the IIVR-Li comprises the
amino acid sequence of SEQ ID NO:12 the H
VR-1.2 comprises the amino acid sequence of
SEQ ID NO: 13: and the HVR-L3 comprises
an 



30amino acid sequence selected from SEQ ID
3:0:14-19. In one embodimein of these
antibodies, the IPIR-L3 comprises the ennui;
acid sequence of SEQ ID 3)0:17 or 18.         In
one embodiment, an anti-TAT226 antibody
commises a heavy chain variable domain
comprising a framework sequence and
hypervariable regions, wherein the framework
sequence comprises the FRI-FRA sequences
of SEQ ID NO:50. 51, 53, and 35, as shown in
Figure 8; the 35HVR HI comprises the amino
acid sequence of alp ID N10:4; the H R-H 2
compbscs the amino acid sequence of SEQ
ID NO:5; and the HVR-H3 comprises an
amino acid sequence selected from  SEQ ID
NO:6-11. In one embodiment o 'these
antibodies, the HVR-H3 comprises the ano
acid sequence of SEQ ID NO:9 or 10. In one
embodiment, an anti-TAT226 antibody
comprises a light chain variable domain
comprising a framework sequence and
hyper-variable regions, wherein the
framework sequence comprises the FRI -FR4
sequences of SEQ ID NO:60" 61, 62, and 74"
as 5shown in Figure 8: the 1.11,1)13.L1
comprises the amino acid sequence of SEC)
ID NO:12; the kf VR-1,2 comprises the amino
acid sequence of SEQ ID NO: 13: and the
HVR-L3 comprises an amino acid sequence
selected from SEQNO:14-19. In one
embodiment of these antibodies, the HV R-1,3
comprises the amino acid sequence of SEQ
1D NO: 87 or 18. In sonic embodiments, tine
invention provides an anti-TA1'226 antibody
comprising a heavy 10chain variable domain
comprising an amino acid sequence having at
leas) 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity to all
amino acid sequence selianNI from
SEQNO:20-25. In some embodiments, an
amino acid sequence having at least 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
or 99% sequence identity contains
substitutions, insertions, DT deletions relative
to the reference sequence, but an antibody
comprising that amino acid sequence retains
the ability to bind to 1'AT226. in some
embodiments, a total of Ito 10 amino acids
have been substituted, inserted, or deleted in
a sequence selected from SEQ ID NO:20-25.
In some entodiments, the substitutions,
insertions, or deletions Meer in regions
outside the HVIks (i.e., in the FRO, hi some
embodiments, an antirTAT226 antibody
comprises a heavy chain variable domain
comprising an amino acid sequence selected
from SEQ ID NO:20-25. 211In some
embodiments, the invention provides an
anti-TAT226 antibody comprising a light chain
variable domain of humanized 405 antibody
(hulvD3b4D5-8) (JIERCEPTILe, Genentech,
Inc., South San Francisco, CA, USA) (also
refenred to in U.S. Pat, No. 6407,213 and Lee
et al., J. Mod Biol. (2004), 340(5):1073-93) as
depicted in SEQ NO:31 below. I Ass, Ile Gin
Met Mt Gln Ser Pro Set Set Len Set Ala See
Val Cily Asp Arg Val 25 Thr lie Thr Cys Are
Ala Set Gin As vat aft Thr Alt Val Ala Tip Tyr
Ciln Gin Lys Pro kily Lys Ale PM Lys Lee Lee
ge Tyr Set An her Phe Leo Tie her ( fly Vat
Pro her Arg Phe her GE Set Arg Sr Gly Thr
Asp Pine Thr Lou The fie See Leo Gin Poi Gin
Asp Mr Ala Thr Ter Tyr Cgs Chi Gin His Tw
liar Thr Pm Pin  The Plie City (ily Tin: Lys Val
Glu Ile Lys Arg 108 (SEQ ID 190:31) (HVR
30resid Ws are underlined) In some
embodiments, the huAlAb405-8 light chain
variable domain sequence is modified 



at one or more of positions 30, 66 and 91
(Asn, Arg and His as indicated in bold/italics
above, respectively). hone embodiment, the
modified hulklAb4D5-8 sequence comprises
Set in position 30. Gly in position 66 and/or
Set in position 91. Accordingly, in one
embodiment, an antibody of 35the invention
comprises a light chain variable domain
comprising the sequence depicted in SEQ ID
190:26 below:   I Asp Ile Gin titct TIE Gin Ser
Pro See Set Lou See Ala Set Nat Lily Asp Arg
Nal Thr Ile The Cvs Arg_Ala Ser Gin Asp Val
Sep Thr Ata Vat Ala 'rip Tyr Gin Gin Lys Pro
Gly Lys Ala Pro I vs Lou len Sc Tyr Set Ala
See Pin Lou  Tyr Set GE; Nal Pro Ser Arg Pile
See Gly Ser fly Stir Cily The Asp PH The Lou
Thr Tie See See Lieu Gln Pin Gin Asp Plc Ala
The Tyr Tyr Cys iGH Chu Sea Tvr Thr TN:
Pro Pro Ha Phe City Gin City Thr Lys Val GC
he Lys Arg lilt (SW ID NO:761 (I I'VE residues
are micierl Med) Substituted residues with
respect to huNtAh4D5-8 are indicated in
bold/italics above. In one aspect, the invention
provides an anti-TAT226 antibody comprising
a light chain IDvariable domain comprising an
amino acid sixpence having at least 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
or 99% sequence identity loan amino acid
sequence selected from SEQ ID NO:26-31, In
some embodimentv an amino acid sequence
having at Mast 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence
identity contains substitutions, additions, or
deletions relative to the reference sequence,
but an antibody comprising that amino acid
sequence retains the 15ability to bind to
TAT226. In some embodiments, a total of 1 to
10 amino acids have been substituted,
inserted, or deleted in a sequence selected
from SEQ ID NO:76-31. In some
embodiments, the substitutions, insertions, or
deletions occur in regions outside the HYRis
(i.e., in the las). In some embodiments, an
anti-TAT776 antibody comprises a light chain
variable domain comprising an amino acid
sequence selected from SEQ ID NO:26-3 I.
20In one aspect, the invention provides an
anti-TAT726 antibody comprising (a) a heavy
chain variable domain comprising an amino
acid sequence haying at least 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% sequence identity to an amino acid
sequence selected from SEQ ID NO:20-25;
and (h) a light chain variable domain
comprising an amino acid sequence having at
least 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity to an
amino acid sequence selected from SEQ ID
NO :26-31. In some embodiments, an amino
acid sequence having at least 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% sequence identity contains substitutions,
additions, or deletions relative to the reference
sequence, but an antibody comprising that
amino acid sequence retains the ability to bind
to TAT726. In some embodiments, a total of 1
to 10 amino acids have been substituted,
inserted, or deleted in the 30reference
sequence. In some embodiments, the
substitutions, insertions, or deletions occur in
regions outside the HVRs (i.e., in the FRs). In
some embodiments, an anti-TA7226 antibody
comprises a heavy chain variable domain
comprising an amino acid sequence selected
from SEQ ID NO :20-25 and a light chain
variable domain comprising an amino acid
sequence selected from SEQ ID 410:26-3 1.
In sonic embodiments, an anti-TAT226
antibody comprises a heavy chain variable
region comprising the amino acid sequence of
SEQ ID 190:20 and a light chain variable
region comprising  WO
20(67/109567NST/IIS2007/064212 the amino
acid sequence of SEQ ID NO:26. in some
embodiments, an anti-TAT226 antibody
comprises a heavy chain variable region
comprising the amino acid sequence of SEQ
ID 330:21 and a light chain variable region
comprising the amino acid sequence of SEQ
ID NO:26. In some embodiments, an
anti-TAT226 antibody comprises a heavy
chain variable region comprising the amino
acid sequence of SEQ ID 330:22 and a light
chain variable region comprising the amino
acid sequence of SEQ ID N0,27. To some
embodiments, an anti-IAT226 antibody
comprises a heavy chain siariable region
comprising the amino acid sequence of SEQ
ID N0:23 and a huh( chain variable region
comprising the amino acid sequence of SEQ
ID 330:28. In some embodiments, all
anti-TAT226 antibody comprises a heavy
chain variable region comprising the amino
acid sequence 



10 of SEQ ID 330:24 and a light chain
variable region comprising the amino acid
sequence of SEQ ID N0:29. In some
embodiments, an antiTAT226 antibody
comprises a heavy chain variable region
comprising the amino acid sequence of SEQ
11.) NO:25 and a light chain variable region
comprising the amino acid sequence of SEQ
ID N0:30. Tn one aspect, the invention
provides an anti-TAT226 antibody comprising
(a) one, two, or 15three VH EIVRs selected
from those shown in Figures 2 and 4 and/or
(b) one, two, or three VL HVRs selected from
those shown in Figures 3 and 4. In one
aspect, the illVeraiOn provides an antiTAT226
antibody comprising a heavy chain variable
domain selected from those shown in Figures
9 and 11 and a light chain variable domain
selected from those shown in Figures 10 and
12. 2, Antibody Fragments The present
invention encompasses antibody fragments.
Antibody fragments may be generated by
traditional means, such as enzymane
digestion, or by recombinant techniques. In
certain circumstances there are advantages of
using antibody fragments, rather than whole
antibodies. The smaller size of the fragments
allows for rapid clearance, and may lead to
improved access to solid tumors. For a review
of certain antibody fragments, see Hudson et
al. (2003) ,Vat. 25Med. 9:129-134.
Various techniques have been developed for
the production of antibody fragments.
Traditionally, these fragments were derived
via prole/46c digestion of intact antibodies
(see, e.g., MOriMOth et al., Journal
alBiochemical and Biophysical Methods
24:107-117 (1992); and Brennan et al.,
Science, 229:51 (1985)). However, these
fragments can now be produced directly by
30recombinant host cells. Fab, FY and ScFV
antibody fragments can all be expressed in
and secreted from E. cola, thus allowing the
facile production of large amounts of these
fragments. Antibody fragments can be
isolated from the antibody phage libraries
discussed above. Alternatively, FabsSii
fragments call be directly recovered from E.
eoli and chemically coupled to fonn F(tilf)s
fragments (Carter el al., EiciTecluolog
10:163-167 (1992)). According to another
approach, 17(abl)2 35fragments can be
isolated directly from recombinant host cell
culture. Fab and I:kWh fragment with
increased in vivo half-life comprising salvage
receptor binding epitope residues are
described in U.S. Pat. No. 5,869,046. Other
techniques for the production of antibody
fragments will be apparent to the skilled
practitioner, in certain embodiments, au
antibody is a single chain Fv fragment (seFizi.
See WO 93/16185; U.S. Pat. Nos. 5,571,894;
and 5,587,458. Fiv and sel4v are the only
species with intact combining sites that are
devoid of constant regions; thus, they may be
suitable for reduced nonspecific binding
during in vivo use. scFv fusion proteins may
be constructed to yield fusion of an effector
protein at either the amino or the carboxy
terminus of an stiFv. Sec Antibody Ermit. ed.
Borrebaeck. supra.. The antibody fragment
may also be a "linear antibody', e.g.. as
described in U.S. Pat. No. 5,641,870, for
example. Such linear antibodies may be
monospwidlic or bispecific. 3. Hetonanized
Antibodies          invention encompasses
humanized antibodies. Various methods for
humanizing nonhuman antibodies are known
in the art. For example, a humanized antibody
can have one or more amino acid residues
introduced into it from a source which is
non-human. These non-human amino acid
residues arc often referred to as "import"
residues, which are typically taken from an
"import" variable domain. Humanization can
be essentially performed following the method
of Winter and co-workers Pones et at (1986)
Nature 321:522-525; Riecbmann el at 1988)
Nature 332:323-327; Verhoeyen et al. (1988)
Science 239:1534-1536), by substituting
hypervariable region sequences for the
emresponding sequences of a human
antibody. Accordingly, such "humanized"
antibodies 20 are chimeric antibodies (U.S.
Patent No. 4,816,567) wherein substantially
less than an intact human variable domain
has been substituted by the corresponding
sequence from a non-human species. In
practice, humanized antibodies are typically
human antibodies; in which some
hypervariable region residues and possibly
some FR residues are substituted by residues
from analogous sites in rodent antibodies.
25The choice of human variable domains,
both light and hcasys, to be used in making
the humanized antibodies can be important to
reduce antigenieity. According to the so-called
"best-fit" method, the sequence of the variable
domain of a rodent antibody is screened
against the entire library of known human
variable-domain sequences. The human
sequence which is closest to that of the rodent
is then accepted as the human framework for
the humanized antibody (Sims et at $0(1993)
.11 linnunat 151:2296; Chothia et at (1987)1.
Mot Biol. 196:901. Another method uses a
particuiar framework derived from the
consensus sequence of all human antibodies
of a particular subwoup of light or heavy
chains. The same framework may be used for
several different humanized antibodies (Carter
at at (1992)Pron. Nall. Acad. Sei. USA,
89:4285; Presta et at (1993) J. Mummy?. ,
151:2623.       It is further generally desirable
that antibodies be humanized with retention of
high affinity for the antigen and other
favorable biological properties. To achieve
this goal, according to one method,
humanized antibodies are prepared by a
process of analysis of the parental sequences
and various conceptual humanized products
using three-dimensional models of the
parental and 5huananized sequences. Threw
dimensional immunoglobulin models are
commonly available and are 



familiar to those skilled in the art. Computer
programs are available which illustrate and
display probable three-dimensional
conformational simonises of selected
candidate inummoglobulin sequences.
Inspection of these displays permits analysis
of the likely role of the residues in the
functioning of the candidate immunoglohulin
sequence, Le., the analysis of residues that
influence litthe ability of the candidate
immunoglobulin to bind its antigen. In this
way, FR residues can be selected and
combined from the recipient and import
sequences to that the desired antibody
characteristic, such as increased affinity for
the target antigen(s), is achieved. In general
the bypervariable region residues are directly
and most substantially involved in influencing
antigen binding. 154, Human Antibodies
Human anti-TA' 1226 antibodies of the
invention can be constructed by combining Ft,
clone variable domain scrivener:(s) selected
from human-derived phage display libraries
with known human constant domain
sequences(s) as described above.
Alternatively, human monoclonal antiTAT226
antibodies of the invention can be made by
the hybridoma method. Human myeloma and
20mouse-human heteromyeloma cell lines for
die production of human monoclonal
antibodies have been described, for example,
by Kozbor brununotf, 133: 3001 (1984);
Brodeur slat. Monoclonal Antibody Production
Techniques and Applications, pp. 51-63
(Marcel Dekker, Inc., New York, 1957); and
Boomer et al.," Inuntarol., 147: 56 (1991).
It is now possible to produce transgcnic
animals (e.g. mice) that are capable, upon
immunization, of producing a full repertoire of
human antibodies in the absence of
endogenous immunoglobulin production. For
example, it has been described that the
homozygous deletion of the antibody
heavy-chain joining region (3H) gene in
chimeric and germ-line mutant mice results in
complete inhibition of endogenous antibody
production. Transfer of the human germ-line
immunoglobulin gene array in such germlinc
mutant mice will result in the production of
Mullen 30antibodies upon antigen challenge.
See, e.g., Jukobovits at at, Proc. Natl.:laid.
Sat USA, 90: 2551 (1993); Jakobovits et al.,
Nature. 362: 255 (1993); Rruggermann A,
Year to Imnutnot, 7: 33 19931.            Gene
shuffling can also be used to derive human
antibodies from non-human, e.g. rodent,
antibodies, where the human antibody has
similar affinities and specificities to the starting
11011- 35human antibody. According to this
method, which is also called "epitope
imprinting", either the  WO
2007/105567PCTSTJS2007/06212 heavy or
light chain variable region of a non-human
andfragment obtained by phage display
techniques as described herein is replaced
with a repertoire of human V domain genes.
creating a population of non-human
chain/human chain scFN or Fab chimeras.
Selection with antigen results in isolation of a
non-human chain/human chain chimeric sully
or Feb wherein the human chain 5restores the
antigen binding site destroyed upon removal
of the corresponding non-human chain in the
primary phage display clone, i.e. the epitope
EIUNTTEIS (imprints) the choice of the
human chain partner. When the process is
repeated in order to replace the remaining
non-human chain, a human antibody is
obtained (see Pelf 18(0 93/06213 published
April 1, 1993). Unlike traditional humanization
of nun-human antibodies by CDR grafting, this
technique provides completely human
10antibodies, which have no HZ or CDR
residues of nowliuman origin. 5. Bispecgic
Antibodies Bispecifie antibodies are
monoclonal antibodies that have binding
specificities for at least two different antigens.
Itn certain embodiments, bispwitic antibodies
are human or humanized antibodies. In
certain embodiments, one of the binding
specificities is for 1AT226 and the other is
ISfor any other antigen. In certain
embodiments, bispecia antibodies may bind to
two different 



epitopes of TAT226. Bispecific antibodies may
also be used to localize cytotoxie agents to
cells which express TAT 226. These
antibodies possess a TAT226-binding atm
and an aim which binds a cytotoxie agent,
such as, e.g., saporin, anti-interferon-a, vinea
alkaloid, Hein A chain, metbotrexate or
radioactive isotope hapten. Bispecific
antibodies can be prepared as full length
antibodies or 20antibody fragments (e.g.
111abi)2 bispecifie antibodies).         Methods
for making bispecific antibodies are known in
the art. Traditionally, the recombinant
production of bispeeific antibodies is based on
the co-expression of two immunoglobulin
heavy chain-light chain pairs, where the two
heavy chains have different specificities
(Milstein and Cuello. Nature, 305: 537
(1983)). Because of the random assortment of
25thiamin/globulin heavy and light chains,
these hybridomas (quadromas) produce a
potential mixture of 10 different antibody
molecules, of which only one has the correct
bispecific structure. The purification of the
cofinct molecule, which is usually done by
affinity chromatography steps, is rather
cumbersome, and the product yields are low.
Similar procedures are disclosed in WO
93108829 published May 13, 1993, and in
Trauneeker et ((LEMBO J. 10: 3655 (1991).
30 According to a. different approach,
antibody variable domains with the desired
binding specificities (antibody-antigen
combining sites) are fused to immunoglobulin
constant domain sequences. The fusion, for
example, is with an innnunoulobulin heavy
chain constant domain, comprising at least
part of the hinge, CH2, and CH3 regions. In
certain embodiments, the first heavy-chain
constant region (CHI). containing the site
necessary for light chain binding, is present
35in at least one of the fusions, DNAs
encoding the immunoglobulin heavy chain
fusions and, if  desired., the immunoglobulin
light chain, are inserted into separate
expression vectors, and are coMansfeeted
into a suitable host organism. This provides
for great flexibility in adjusting the mutual
proportions of the three polypeptide fragments
in embodiments when unequal ratios of the
three polypeptide chains used in the
construction provide the optimum yields. It is,
however, possible to insert the coding
sequences for two or all three polypeptiac
chains in one expression vector when the
expression of at least two polypemide chains
in equal ratios results in high yields or When
the ratios are of no particular significance.
In one embodiment of this approach, the
bispecifie antibodies are composed of a
hybrid mmunoglobulin heavy chain with a first
binding specificity in one arm, and a hybrid
10itonaunoglobulio heavy chain-light chain
pair (providing a second binding specificity) in
the other arm. it was found that this
asymmetric structure facilitates the separation
of the desired bispeciiic compound from
unwanted immunoglobulin chain
combinations, as the presence of an
immunotilobulin light chain in orily one half of
the bi specific molecule provides for a facile
way of separation. This approach is disclosed
in WO 94/04690. For further details of
generating spe 15antibodies see, for example.
Suresh et ale Methods' to Enzymologr,
121:210 (1986).       According to another
approach, the interface between a pair of
antibody molecules can be engineered to
maximize the percentage of heterodimers
which are recovered from recombinant cell
culture. The interface comprises at least a
part of the CO domain of an antibody constant
domain. In this method, one or more small
amino acid side chains from the interface of
the first antibody 20 molecule are replaced
with larger side chains (e.g. tyrosine or
tryptophan). Compensatory "cavities" of
identical or similar size to the large side
chait(s) are created on the interface of the
second antibody molecule by replacing large
amino acid side chains with smaller ones (e.g.
alanine or thrconine). This provides a
mechanism for increasing the yield of the
heterodimer over other unwanted
end-products such as homodimeas. 75Hi
specific antibodies include cross-linked Of
"heteroconjugate" antibodies. For example,
one of the antibodies in the heteroconjugatc
can he coupled to avidin, the other to biotin.
Such antibodies have, for example, been
proposed to tartlet immune system cells to
unwanted cells (US Patent No. 4,676,980),
and for treatment of HIV infection (WO
91/00360, WO 92100373, and EP 03089).
Heteroconjugate antibodies may be made
using any convenient cross-linking method.
30Suitable cross-linking agents aro well
known in the art, and are disclosed in US
Patent No. 4,676,980, along with a number of
cross-Milting techniques.        Techniques for
generating bispecific antibodies from antibody
fragments have also been described in the
literature. For example, bispecific antibodies
can be prepared using chemical linkage.
Brennan et at, Science, 229: 81 (1985)
describe a procedure wherein intact
antibodies are 33proteolytically cleaved to
generate F(abrit, fragments. These fragments
are reduced in the presence of the dithiol
completing agent sodium arsenite to stabilize
vicinal dithiols and prevent  



intermolecular disulfide formation. The Fab'
fragments generated are then converted to
thionitrobenzoate (TNB) derivatives. One of
the Fab' -TNB derivatives is then reconverted
to the Fabsthiol by reduction with
memainocthylamine and is mixed with an
equimelar amount of the other fabsTNB
derivative to form the bispccific antibody. The
bispecific antibodies produced can 5be used
as agents for the selective immobilization of
enzymes.       Recent progress has facilitated
the direct recovery of I:MEV-SIT fragments
from E. co/t, which can he chemically coupled
to form bispecific antibodies. Shalaby et al., J.
Exp. Med.,175: 217-225 (1992) describe the
production of a billy humanized hispecific
antibody fl(abps molecule. Each Fab'
fragment was separately thxdthed from E. colt
and subjected to directed chemical coupling in
vitro 10to fOlin the bispecific antibody. The
hispecific antibody thus formed was able to
bind to cells overexpressing the HERS
receptor and normal human T cells, as well as
trigger the lyric activity of human cytotoxic
lymphocytes against human breast tumor
targets.        Valiant; techniques for snaking
and isolating bispecific antibody fragments
directly from recombinant cell culture have
also been described. For example, bispecific
antibodies have been 15produced using
leacine zippers. Kostothy et al., .I.
Inurrunot,1=18(5):1547-1553 (1992). The
leucine zipper peptides from the Fos and Sun
proteins were linked to the Fab' portions of
two different antibodies by gene fusion. The
antibody lramodimers were reduced at the
hinge region to Conn monomers and then
re-oxidized to form the antibody heterodimers.
This method can also be utilized for the
production of antibody homodimers. The
"diabody" technolow described by 20
Hollinger eta?., Proc. Natl. Acad. Si. USA,
90:6444-6448 (1993) has provided an
alternative mechanism for making bispecific
antibody fragments. The fragments comprise
a heavy-chain variable domain NEI)
connected to a lightehain variable domain (
\Rd by a linker which is too short to allow
pairing between the two domains on the same
chain. Accordingly. the VII and VT. domains
Mums fragment are forced to pair with the
complementarn VL. and VH domains of
another 25fragrant, thereby forming two
antigen-binding sites. Another strategy for
making bispecific antibody liagnments by the
use of single-chain Fy (sFy) dimers has also
been reported. See Gruber et an, A hnniunot.,
152:5368 (1994).       Antibodies with more
than two valeneies are contemplated. For
example.fic antibodies can be prepared. Tun
mat]. lonnunul. 147: 6f1 (1991). 306.
Multivalent Antibodies       A multivalent
antibody may be internalized (and/or
catabolized) faster than a bivalent antibody by
a cell expressing an antigen to which the
antibodies hind. The antibodies of the present
invention can he multivalent antibodies (which
are other than of the IgM class) with three or
mom antigen binding sites (e.g. tetravalent
antibodies), which can be readily produced by
recombinant 33expression of nucleic acid
encoding the polypeptide chains of the
antibody. The multivalent  WO
2007/09567PCT113S2007/064212 antibody
can comprise a dimerization domain and three
or more antigen binding sites. In certain
embodiments, the dimerization domain
comprises (or consists of) an Fe region or a
hinge region. In this scenario, the antibody will
comprise an Fe region and three or more
antigen binding sites amino-teiminal to the Fe
region. In certain embodiments, a multivalent
antibody comprises (or Dconsists of) three to
about eight antigen binding sites. In one such
embodiment, a multivalent antibody
comprises (or consists of) four antigen binding
sites. The multivalent antibody comprises at
least one polypentide chain (for example, two
polo-Ng-nide ohaim), wherein the polwootide
chain(s) comprise two or more variable
domains. For instance, the polypeptide
chain(s) may comprise VD1-1,Xlha
-VD2-(X2)n -Fe, wherein WO] is a first
variable domain, VD2 is a second 



10variable domain, Fe is one pclypeptide
chain of an Fe region, X1 and X2 represent an
amino acid or polypeptide, and n is 0 or I. For
instance, the polypeptide chain(s) may
comprise: V1LCHI-flexible linker-VH-CH1-Fe
region chain; or VITCHI-VH-CH1-Fe region
chain. The multivalent antibody herein may
further comprise at least two (for example,
four) light chain variable domain polypeptides.
The multivalent antibody herein may, for
instance, comprise from about two to abou
ISeight light chain variable domain
polypeptides. The light chain variable domain
nolypeptides contemplated here comprise a
light chain variable domain and, optionally,
thither comprise a CL domain. 7.
Single-Domain Antibodies In some
embodiments, an antibody of the invention is
a single-domain antibody. A single- 20 domain
antibody is a single polyeptide chain
comprising all or a portion of the heavy chain
variable domain or all or a portion of the light
chain variable domain of an antibody. in
certain embodiments, a single-domain
antibody is a human single-domain antibody
(Domantis, Ines Waltham, MA; see, e.g., U.S.
Patent No. 6,248,516 B1). In one
embodiment, a single-domain antibody
consists of all or a portion of the heavy chain
variable domain of an antibody. 238. Antibody
Variants         In some embodiments, amino
acid sequence modification(s) of the
antibodies described herein are contemplated.
For example, it may be desirable to improve
the binding affinity and/or other biological
properties of the antibody. Amino acid
sequence variants of the antibody may he
prepared by introducing appropriate changes
into this nucleotide sequence encoding the
antibody, or 30by peptide synthesis. Such
modifications include, for example, deletions
from: and/or insertions into and/or
substitutions of, residues within the amino
acid sequences of the antibody. Any
combination of deletion, insertion, and
substitution can be made to arrive at the final
construct, provided that the final construct
possesses the desired characteristics. The
amino acid alterations may be introduced in
the subject antibody amino acid sequence at
the time that sequence is made.       A useful
method for identification of certain residues or
regions ofthe antibody that are preferred
locations for mutagenesis is called
"alaninenesis" as described by Cunningham
and Wells (1989) Sceenee, 1144:10814083.
Here, a residue or group of target residues
are identified (sse , charged residues such as
arg, asp, his, lys, and gin) and replaced by a
neutral or 5negatively charged amino acid
(e.g., Mourne or polyalanine) to affect the
interaction of the amino acids with antigen.
Those amino acid locations demonstrating
functional sensitivity to the substitutions then
are refined by introducing further or other
variants at, or for, the sites of substitution.
Thus, while the site for introducing an amino
acid sequence variation is predetermined, the
nature of the mutation per as need not be
predetermined. For example, to analyze the
performance of a mutation at a given site, ala
scanning or random min agenesis it
conducted at the target codon or region and
the expressed insuunoglobulins are screened
for the desired activity.       Amino acid
sequence insertions include amino- and/or
carboxyl-terminal fusions ranging in length
from one residue to pubpeptides containing a
hundred or more residues, as well as
15intrasequence insertions of single or
multiple amino acid residues. Examples of
terminal insertions include an antibody with an
N-terminal methionyi residue. Other
insertional variants of the antibody molecule
include the fusion to the N- or C-terminus of
the, antibody to an ellZyfile tar, for ADEPT) or
a polypeptide which increases the serum
half-life of the antibody. In certain
embodiments, an tunibody of the invention is
altered to increase or decrease he 2,0 extent
to which the antibody is glycosylated.
Glycosylation of pelypeptides is typically
either N-linked or 0-linked. N-linked refers to
the attachment of a carbohydrate moiety to
the side chain of an asparagine residue. The
tripepride sequences asparagine-X-serine and
asparanine-X-threoninc, where X is any amino
acid except profile, are the recognition
sequences for enzymatic attachment of the
carbohydrate moiety to the aspamgine side
chain. Thus, the presence of either of these
25mipeptide sequences in a polypeptide
creates a potential glycosylation site. 0-linked
alycosylation 



refers to the attachment of one of the sugars
N-acenafactosamine, galactose, or xylose to a
hydroxyamino acid, most commonly serine or
thiamine, although 5-hydioxyproline or 5-
hydroxylysine may also be used. Addition or
deletion of glyeosylation sites to the antibody
is conveniently accomplished by 30altering
the amino acid sequence such that one or
more of the above-described nimpticle
sequences (for Nulinked glycosylation sites) is
created or removed. The alteration may also
be made by the addition, deletion, or
substitution of one or more serine or threonine
residues to the sequence of the ofMnal
antibody (for 0-linked ulycosylation sites).
Where the antibody comprises an Fe region,
the carbohydrate attached thereto may be
35altered. For example, antibodies with a
mature carbohydrate structure that lacks
thcosc attached to an Fe region of the
antibody are described in ITS Pat Appl No US
2003/0157105 (Presta, L), Sec  also US
2004/0093621 (Kyowa Haldto Kugyo Cu.,
Ltd). Antibodies with a bisectingN-
acelylglucosamille (910NAc) in the
carbohydrate attached to an Fe region of the
antibody are referenced in WO 2003/011878,
jean-Mairet et al. and US Patent No.
6,602.684, Umana or al. Antibodies with at
least one galactose residue in the
oligosacchatide attached to an Fe region of
the antibody are reported in WO 1997/30087,
Patel c/at See, also, WO 1998;53964 (A*, S.)
and WO 1999122764 (Raju, S.) oncoming
antibodies with altered carbohydrate attached
to the Pc region thereof. See also US
2005/0123546 (Umana et at) on
antigen-binding molecules with modified
glycosylation. in certain embodiments, a
glveosylation variant comprises an Feregion,
wherein a 10 carbohydrate Mint= attached to
theft region lacks fucose. Such variants have
improved ADCC function. Optionally, the Fe
region further comprises one or more amino
acid substitutions therein which further
improve AUCC, for example, substitutions at
positions 298, 333, and/or 334 of the Fe
region (Eu numbering of residues). Examples
of publications related to "defucosylated" or
"Moose-deficient" antibodies include: US
2003/0157108; WO 2000/61739; WO
2001/29246; US 152003/0115614; US
2002/0164328; US 2004/0093621; US
2004/0132140; US 2004/0110704; llS
2004/0110282; US 2004/0109865; W0
2003/085119; WO 2003/084570; WO
2005/035536; WO 2005/035778;
W07005/053742; Okanki clot, JBiol.
336:1239-1249 (2004); 3/ammo- Ohnuki et al.
Biotech. Bioeng. 87: 614 (2004). Examples of
cell lines producing defueosylated antibodies
include lecc13 CHO cells deficient in protein
fucosylation (Ripka et at elreh. Bioehern.
20Biophys. 249:533-545 (1986); US Pat ANA
No US 2003/0157108 Al, Presra, le and WO
2004/(156312 Al,  Adams flat., especially at
Example 11), and knockout cell lines, such as
aloha1,6-thcosyltraasthrase gene, FUT8,
knockout CEO cells Eiza.manst-Ohnuki at at
Biotech. Bioeng. 87: 614 (20041). Another
type of variant an amino acid substitution
variant. These variants have at least 25one
an-ant) acid residue in the antibody molecule
replaced by a different residue. Sites of
interest for substitutional mutagenesis include
the hypo-variable regions, but FR alterations
are also contemplaled. Conservative
substitutions are shown in Table 1 under the
heading of "preferred substitutions." If such
substitutions result in a desirable change in
biological activity, then more substantial
changes, denominated "exemplary
substitutions" in Table 1, or as further
described $0below in reference to amino acid
classes, may be introduced and the products
screened. 



WO 2007/109567PC1/11E2007/064212
TABLE I Original ReP doe Exemplary Subs ii
tutions Preferred Substituthang  Viii; Len: Ile I
Arg (R) Lys; Diu; Asn Las Mn (N) Gin; His;
Asp, Lys; Mg Gin Asp (D) Diu; Asr Gin Cys
(C) Sop Ala Ser Gin (D) 



A811: Chi Aso Clu (E) Asp; Gin Asp Gly (C)
Ala Ala His (H) Lys: Arg Arg Ile (I) Leo; Val,Al
PhNorleocine leo Leo (L) Norleuchies Ile; Val;
Met; Ala; Phe lie Lys (K) At; CD: Mn Arg Met)
en; Phe; Ile Len 



Fhe (F) Tip;AsIAla; Tyr Tyr Do (P1 Ala Ala Ser
(S) Tht Thr Thr (T) Ser Ser Trp (55/) Tyr; Phe
.12 Tyr CP) Tip; Plie; Thr, 5cr Phe Val (V),e;
Luc Met; Phe; ! Ala. Norleucine Leo
Substantial modifications Ia the biological
properties of the antibody are accomplished
by selecting substitutions that differ
significantly in their effect on maintaining (a)
the structure of the 5polypeptide backbone in
the area of the substitution, for example, as a
sheet or helical 



conformation, (b) the charge or hydrophobicity
of tho molecule at the target site, or (c) the
bulk of the side chain. Amino acids may be
grouped according to similarities in the
properties of their side chains (in A. L.
Lehninger. in Biochemistry, second ed., pp.
73-75, Worth Publishers, New York (1975)):
10(I) non-polar: Ala (A), Val (V), mu (L), Ile (I),
Pro (Ph Phe (F), Trp (W). Met (M) (2)
uneharged polar: Gly (0), Ser (S), Thr (T),
CysTyT (Y), Asn (N), Gin (Q)  WO
2907/109567PCTRIS20071064212 (3) acidic:
Asp (ft), Glu (El (4) basic: Lys (K), Arg
(R),Ilis(H) Alternatively, naturally OCCUrring
residues may be divided into groups based on
common siin  properties: 5(I) hydrophobic:
Nor'euchre, Met, Ala, Vol. Lou, He; (2) neutral
hydrophilic: Cys, Set, The, Mn. Gin; (3) acidic:
Asp, Ulu; (4) basic: His, Lys, Arg; (5) residues
that influence chain orientation: City,Pro: (6)
aromatic: Trp, Tyr, Phc.       Non-conservative
substitutions will entail exchanging a member
of one of thesc classes for another class.
Such substituted residues also may be
introduced into the conservative substitution
sites or, into the remaining (non-conserved)
sites. One type of substitutional variant
invokes substituting one or more
hypervariable region 15residues of a parent
antibody (e.g. a humanized or human
antibody). Generally, the resulting variant(s)
selected for further development will have
modified (e.g., improved) biological pmperties
relative to the parent antibody from which they
are generated. A convenient way for
generating such substitutional variants
invokes affinity matwation using phase
display. Briefly, several hyporvariab e region
sites (e.g. 67 sites) are mutated to generate
all possible amino acid 30substitutions at
each site. The antibodies thus generated are
displayed from filamentous phage particles as
fusions to at least part of a phage coat protein
(e.g.. the gene III product of M13) packaged
within each panicle. The phage-displayed
variants are then screened for their biological
activity (e.g. binding affinity). In order to
identify candidate hypeimariablo mgion sites
for modification, scanning mutagenesis (e.g..
a:la:nine scanning) can be performed to
identify- 25hymervariable region residues
contributing sigmificantly to antigen binding.
Alternatively, or additionally, it may be
beneficial to analyze a crystal structure of the
antigen-antibody complex to identify contact
points between the antibody and antigen.
Such contact residues and neighboring
residues are candidates for substitution
according to techniques known in the art,
including those elaborated herein. Once such
variants are generated, the panel of variants
is subjected to screening 



30using techniques known in the art, including
those described herein, and antibodies with
superior properties in one or more relevant
assays may be selected for further
development.       Nucleic acid molecules
encoding amino acid sequence variants of the
antibody are prepared by a variety of methods
known in the art. These methods include, but
are not limited to, isolation from a natural
source (in the case of naturally occluding
amino acid sequence variants) or
35preparation by oligonucluotideimediated (or
site-directed) mutagenesis, PCR
mutageoesis, and cassette mutagenesis of all
earlier prepared variant or a non-variant
version of the antibody.  WO
2007(109567PCT/U52007/064212 It may be
desirable to introduce 0110 00 more amino
acid modifications in an Pc region of
antibodies of the invention, thereby generating
an Fe r4 on variant. The Fe region variant
may comprise a human Fe region sequence
(e.g., a hmmanigGI, IgG2. Ig133 or ig(i4 Fe
region) comprising an amino acid modification
(e.g. a substitution) at one or more amino acid
positions 5tie lading that of a hinge cysteinc.
In accordance with this description and the
teachings of the art, it is contemplated that ill
some embodiments, an antibody of the
invention may comprise one or more
alterations us compared to the wild type
counterpart antibody, e.g. in the Fe region.
These antibodies would nonetheless retain
substantially the same characteristics required
for therapeutic utility as compared to their wild
10type counterpart. For example, it is thought
that certain alterations can be nude in the Fe
region that would result in altered (Lc., either
improved or diminished) Chi binding amkor
Complement Dependent Cytotoxicity (CDC),
e.g., as described in W099/51642. See also
Duncan fer Winter Nature 322:738-40 (1988);
U.S. Patent No. 5648,260; U.S. Patent No.
5,624,821; and W094/29451 concerning other
examples of Fe region variants. W000/42072
(Presta) and WO 152004/056312 (Lowman)
describe antibody variants with improved or
diminished binding to FeRs. The content of
these patent publications arc specifically
incorporated herein by reference. See, also,
Shields et al. ,T Riot Chem. 9(2): 6591-6604
(2001). Antibodies with increased half lives
and improved binding to the neonatal Fe
receptor (Fan), which is responsible for the
transfer of maternal IgGs to the fetus (Guyer
et al., J. 'almond. 117:587 (1976) and Kim et
al., J. Immunol. 20 24:249 (1994)), are
described in US2005/0014934A1 (Hinton et
al). These antibodies comprise an Fe region
with one or more substitutions therein which
improve binding of the Fe region to FcRn.
Polypeptide variants with altered Fe region
amino acid sequences and increased or
decreased Clq binding capability are
described in US patent No. 6,194,551BL
W099/51642. The contents of those patent
publications are specifically incorporated
herein by reference. See, also, Idusogie et at
25J. huniunot. 164: 4178-4184 (2000). In one
aspect the invention provides antibodies
comprising modifications in the interface of Fe
polypeptides comprising the Fe region,
wherein the modifications facilitate and/or
promote heterodimerization. These
modifications comprise introduction of a
protuberance into a first be polypeptide and a
cavity into a second Fe polypeptide, wherein
the protuberance is positionablc in 30the
cavity so as to promote complexing of the first
and second Fe pulypeptides. Methods of
generating antibodies with those modifications
are known in the art, e.g., as described in U.S.
Pat. No. 5,731,168. 



9. Antibody Derivatives The antibodies of the
present invention can be further modified to
contain additional 35nonproteinaccous
moieties that are known in the art and readily
available. Preferably, the moieties  WO
2007/10950PCT/US2007/064212 suitable for
derivatization tif the antibody are water
soluble polymers. Non-limiting examples of
water soluble polymers include, but are not
limited to, polyethylene glycol (PEG),
copolymers of ethylene glycol/propylene
glycol, carboxymethylcellulose, dextran,
polyvinyl alcohol, polyvinyl
pyrrolidonc,3-dioxolitne, poly-1,3,6-triozane,
ethylene/mateic anhydride copolymer,
polyarninoacith (either bornopolymers or
random copolymers), and dextran or
polyen-vinyl pyrrolidoncipolyethylene glycol,
propropylene glycol homopolymets,
prolxpropylene oxide/ethylene oxide
co-polymers. pulyoxyethylated polyols (e.g.,
glycerol), polyvinyl alcohol, and mixtures
thereof. Polyethylene glycol propionaldehyde
may have advantages in manufacturing due to
its stability in water. The polymer may be of
any molecular weight, and may be branched
or 10unbranched, The number of polymers
attached to the antibody may vary., and ii
more than one polymer are attached, they can
be the same or different molecules, lit general,
the number and/or type of polymers used for
dcrivatization can be determined based on
considerations including, hut not limited to, the
particular properties or functions of the
antibody to be improved, whether the antibody
derivative will be used in a therapy under
defined conditions, etc. 15In another
embodiment, conjugates of an antibody and
nonprotcinaceous moiety that may be
selectively heated by exposure to radiation
are provided. in one embodiment the
nonproteinaceons moiety is a carbon
nanouthe (Kam et al., Proc. Natl. Acad. ,Sci.
102: 11600-11605 (2005)4 'The radiation may
he of any wavelength, and includes, but is not
limited to, wavelengths that do not harm
ordinary cells, but which heat the
nonproteinaccous moiety to a temperature at
20which cells proximal to the
antibody-nottproteinaceous middy are killed.
B. Certain Methods of Making Antibodies L
Certain Hybridoma-Based Methods         The
anti-TAT226 monoclonal antibodies of the
invention can be made using the hyhridnma
method first described by Kohler et at, Nature,
256:495 (1975). or may be made by
recombinant 25DNA methods (U.S. Patent
No. 4,816,567). lit the bybridoma method, a
mouse or other appropriate host animal, such
as e hamster, is immunized to elicit
lymphocytes that produce or are capable of
producing antibodies that will specifically hind
to the protein used for immunization
Antibodies to TAT226 generally are raised in
animals by multiple subcutaneousor
intraperitoneal (ip) injections of TAT226 and
an 30adjuvant. TAT226 may be prepared
using methods well known in the Mt some of
which are further described herein. For
example, TAT226 may he produced
recomhinantly. In one embodiment, animals
are immunized with a derivative of TAT226
that contains an extracellular portion of
TAT226 fused to the Fe portion of an
immunoglobulin heavy chain. In one
emboditnent, animals are immunized with an
'FAT226-IgGI fusion protein. In one
embodiment, animals are  WO
20011109567PCT/1182007/064212
imunoizcd with immunogenic derivatives of
1AT226 in a solution with monophosphoryl
lipid A thiPltrarehalose
dicrymomvcolate(TDM) (Ribi Immunochem
Research, Inc., Hamilton, MT), and the
solution is injected intradennally at multiple
sites. Two weeks later the animals are
boosted. Seven to fourteen days later the
animals are bled, and the serum is a.ssayed
for anti- TAT226 titer. 



5Animals are boosted until titer plateaus.
Alternatively, lymphocytes may be
immunizedo. Lymphocytes then are fused
with myeloma cells using a suitable fusing
anent, such us polyethylene glycol, to form a
hybridoina cell (Coding,
AfonocionatAniiiradies: Principles and
Practice, np.59-103 (Academic Press, 1986)).
The hybridotna cells thus prepared are
seeded and gown in a suitable culture
medium, e.g., 10 a medium thar contains one
or more substances that inhibit the growth or
survival of the unfused, parental myeloma
cells. For example, if the parental mycloma
cells Jack the enzyme hypoxanthine nuaninc
phospholibosyl transferase 111GPRT 07
HPRI), the culture medium for the hybridomas
typically will include hypoxantraney
aminopterin, and thymidine (HAT medium),
Which substances prevent the growth of
HGPRT-deficient cells.       In certain
embodiments, myeloma cells are those that
fuse efficiently, support stable high-level
production of antibody by the selected
antibody-producing cells, and are sensitive to
a medium such as HAT medium. Exemplary
myeloma cells include, but are not limited to,
=rine myeloma lines, such as those derived
from MOPC-21 and MPC-11 mouse twnors
available from the Salk institute Cell
Distribution Center, Sim Diego, California
USA, and SP-2 or X63-Ap8-653 cells
20available from the American Type Culture
Collection, Roelraille, Maryland USA. Human
myeloma and mouse-human heteromycloma
cell lines also have been described for the
production of human monoclonal antibodies
(Kozbor, J lonnunot, 133:3001 (1984);
Brodeur et of, Monoclonal Antibody
Production Techniques and Appbcations, pp.
51-63 (Marcel Beldrar, Inc., New York, 1987)).
25Culture medium in which hybridoina cells
are growing is assayed for production of
monoclonal antibodies that bind to TAT226.
Preferably, the binding specificity of
monoclonal antibodies produced by
hybridoma cells is determined by i
mmuntrarecip nation or by an in vitro binding
assay, such as radioimmumiassay (R1A) Or
enzyme-linked immunoadsorbent assay
([LISA). The binding affinity of the monoclonal
antibody can, for example, be determined by
the 30Scatchard analysis of Munson et of.
Anal. Thoehenz., 107:220 (1980).        After
lrabridema cells are identified that produce
antibodies of the desired specificity, affinire,
and/or activity., the clones may be subcloned
by limiting dilution procedures and grown by
standard methods (Coding. Monoclonal
Antibodies: Principles and Practice, pp.59-103
(Academic Press, 1986)). Suitable culture
media for this purpose include, for example,
lb-MEM or UNIT-1640 35medium. In addition,
the hybridoma cells may be grown in raw) as
ascites tumors in an animal. Monoclonal
antibodies secreted by the subolones are
suitably separated from the culture medium,
WO 20071109567PCITO82007/064212
wadies fluid, or serum by conventional i
unamoglobulin purification procedures such
as, for example, protein A-Sepharose,
hydroxylapatite chromatography, gel
electrophoresis, dialysis, or aifimi
chromatography. 2. Certain Library Screening
Methods       Anti-TAT226 antibodies of the
invention can be made by using combinatorial
libraries to screen for antibodies with the
desired activity or activities. For example, a
variety of methods are known in the art for
generating phage display libraries and
screening such libraries for antibodies
possessing the desired binding
characteristics. Such methods are described
generally in Hoogenboom et al. (2001) in
Methods' in Molecular Biology 178:1-37
(O'Brien et al., ed., Human lnPress, Totowa,
NA and in certain embodiments, in Lee et al.
(2004)/ Moe Blot 340:1073-1093.       In
principle, synthetic antibody clonas are
selected by screening pbage libraries
containing phase that display various
fragments of antibody variable region (FM
fused to phage coat protein. Such phage
libraries are panned by affinity
chromatography against the desired antigen.
Clones expressing FY' fragments capable of
binding to the desired antigen are adsorbed to
the antigen and 



15thus separated Fond the non-binding
clones in the library. The binding clones are
then eluted from the antigen, and can be
further enriched by additional cycles of
antigen adsorptioffielution. Any of the
atni-TAT226 antibodies of the invention can
he obtained by designing a. suitable antigen
screening procedure to select for the phage
clone of interest followed by construction of a
full length anti-TAT226 antibody clone using
the Fl" sequences from the phage clone of
interest and 20suitable constant region (Fe)
sequences described in Katat et
al."Snquences of Proteins of Immunological
Interest, Fifth Edition, NM Publication
91-3242, Bethesda MD (1991), vols. 1-3.
In certain embodiments, the antigen -binding
domain of an antibody is thrilled from two
variable (V) regions of about 110 amino acids,
one each from the light (VL) and heavy (VH)
chains, that both present three hypervariabie
loops (HVRs) or complementarity-determining
regions (CDRs). Variable domains can be
displayed functionally on phasic:, either ax
single-chain Fv (seFv) fragnnents, in which V
H and VL are covalently linked through a
short, flexible peptide, or as Fab fragments, in
which they are each fused to a constant
domain and interact non-covalently. as
described in Winter et at, Ann. Res'. Inuntosof
12: 433-455 (1994). As used herein, scliv
encoding phage clones and Fab encoding
phage dunes are collectively refened to as 'Tv
phage clones" or 3"Ft' clones."
Repertoires of V1-1 and VI, genes can be
separately cloned by polymerase chain
reaction (FOR) and recombined randomly in
phage libraries, which can then be searched
for antigen-binding dunes as described in
Winter at oil, don. Rev. Inununot., 12: 433-455
(1994). libraries from immunized sources
provide high-affinity antibodies to the
immunogen without the requirement of
35constructing hybridomas. Alternatively, the
naive, repertoire can be cloned to provide a
single  WO
20071109567PCULTS24107/064212 source
of human antibodies to a wide range of
non-self and also self antigens without any
hrimurtinition as described by Griffiths eg at,
E01-480 .1. 12: 725--734(t993), Finally, naive
libraries can also be made synthetically by
cloning theV-gene segments from stern cells,
and using KR. primers containing random
sequence to encode the highly variable
CDP.3 regions and to 5accomplish
rearrangement to vitro as described by
Hoogenhoon, and Winter,/ Mel Riot., 227:
382388 (1992).      hi certain embodiments,
uilamentous phage is used to display antibody
fragments by fusion to the minor coat protein
plll. The antibody fragments can be displayed
as single chain Fly fragments, in which VH
and VL domains are connected on the same
pulypeptide chain by a flexible 19 polypcptide
spacer, e.g. as described by Marks et oL,.L
Mot Riot., 222: 581-597 (1990, or as Fab
&am-routs, in which one chain is fused to pill
and the other is secreted into the bacterial
host cell periplasm where assembly of a
Fab-coat protein structure which becomes
displayed on the pingo surface by displacing
some of the wild type coat proteins, e.g. as
described in Hoogenboom el al. Neel. Acids
Res., 19: 413521137 (1991). 15In general,
nucleic acids encoding antibody gene
fragments are obtained from immune cells
harvested from humans or animals. If a library
biased in favor of anti-TAT226 clones is
desired, the subject is immunized with
TAT226 to generate an antibody response,
and spleen cells andlor circulating 13 cells
other peripheral blood lymphocytes (PB2s)
are recovered for library construction. In a
preferred embodiment, a human antibody
gene fragment library biased in favor of
20anti-TAT226 clones is obtained by
generating an anti-TAT226 antibody response
in transnenie mice carrying a functional
human immunoglobulin gene array (and
lacking a functional endogenous antibody
production system) such that TAT226
immunization gives rise to B cells producing
human antibodies against TAT226. The
generation of human antibody-producing
transgenic mice is described below. 



Additional enrichment for anti-TAT226
reactive cell populations can be obtained by
using a suitable screening procedure to
isolate B cells expressing TAT226-specific
membrane bound antibody, e.g., by cell
separation using TAT226 affinity
chromatography or adsorption of cells to
fluorochrome-labeled TAT226 followed by
flow-activated cell soiling (FACS).
Alternatively, the use of spleen cells and/or B
cells or other 01315s from an unimmunized
30donor provides a better representation of
the possible antibody repertoire, and also
permits the cemstmetion of an antibody library
using any animal (human or non-human)
species in which TAT226 is not antigenic. For
libraries incorporating in vitro antibody gene
construction, stem cells are harvested from
the subject to provide nucleic acids encoding
unrearranged antibody gene segments. The
immune cells of interest can be obtained from
a variety of animal species, such as 33human,
mouse, rat, lagoincipha, Inprine, canine,
feline, porcine, bovi:ne, Nuine, and avian
species, etc.  WO
2007/109567PC1711620071064212
Nucleic acid encoding antibody variable gene
segments (including WI and VE, segments)
are recovered from the cells of interest and
amplified. In the case of rearranged VH and
Sq. gene libraries. the desired DNA can he
obtained by isolating genoado DNA or
BARNA from lymphocytes followed by
polymense chain reaction (PCR) with primers
matching the 5' and T ends of 3rearranged VH
and V13 genes as described in Odandi at at,
Proc. Nail. Acad. Set, (USA), 863833-
3837(1989), thereby making diverse V gene
repertoires for expression. 'the V genes can
be amplified from cDNA and genomic DNA,
with back primers at the 5' end of the Ron
encoding the mature V-damain and forward
primers based within the I--segment as
described in Orlandi et al. (1989) and in Ward
oral., Nature, 341: 544-546 (1989). However,
for amplifying from cONA, 0back primers can
also be based in the leader t;)(4311 as
described in Jones et at, Bitnechnon, 9: 88-89
(1991), and forward primers within the
constant region as described in Sastry et al.,
Proc. Natl. Acad. Sri, (USA). 86: 5728-5732
(1989). lb maximize complementarity,
decent:racy can be incorporated in the
primers as described in ()Ranch etal. (1989)
or Sastry et al. (1989). In certain
embodiments, library diversity is maximized
by using PCR primers targeted to each
V-gene family 13in order to amplify all
available VH and VA arrangements present in
the immune cell nucleic acid sample, e.g. as
described in the method of Marks seat, Mot
Rion, 222: 581-597 (1991) or as described in
the method of Orum etal., Nucleic Acids Res.,
21: 4491-44.98 (1993). For cloning of the
amplified DNA into expression vectors, rare
restriction sites can be introduced within the
VCR primer as a tag at one end as described
in Orkin& clad (1989), or by further PC12
amplification 20with a tagged primer as
described in Clackson eta!,, Nature, 352:
624-628(1991).       Repertoires of
synthetically rearranged V genes can he
derived in vitro from V gene segments. Most
of the human VII gene segments have been
cloned and sequenced (reported in Tomlinson
et alai Hof. Riot. 227: 776-798 (1992)), and
mapped (reported in Matsuda etal., Nature
Genet., 3: 88-94 (1993): these cloned
segments (including all the major
conformations of the 25 H1 and H2 loop) can
be used to generate diverse VII gene
repertoires with PCR primers encoding 113
loops of diverse sequence and length as
described in Hoogenboom and Water,.!. Mot
Biol.. 227: 381-388 (1992). VH repertoires can
also be made with all the sequence diversity
focused in a long 113 loop of a single length
as described in Barhas clot, Proc. Naa. Acad.
Set USA, 89: 4457- 4461 (1992). Human Vs
and Ws segnents have been cloned and
sequenced *ported in Williams 30and Winter,
Ear banrunol., 23: 1156-1461(1993)) and can
be used to make synthetic light chain
repertoires. Synthetic V gene repertoires,
based on a range of VH and VA folds, and 1,3
and H3 lengths, will encode antibodies of
considerable structural diversity. Following
amplification of V- 



gene encoding, DNAs, germline V-gene
segments can be rearranged in vitro
according to the methods of Hoogenboom
and Winter, .1. ,1401. Biol., 227: 381-388
0992). 35Repertoires of antibody fragments
can be constructed by combining 3.(H and VL
gene repertoires together in several ways.
Each repertoire can be created in different
vectors, and the  WO
2007/109567PCMS20071064212 vectors
recombined in vitro. e.g., as described in
Hogrefe el al., Gene. 128: 119-126 (1993), or
in vivo by combinatorial infection. e.g., the
loxP system described in Waterhouse et al.,
Nod. Acids Res.. 21: 2265-7266(1993). The in
vivo recombination approach exploits the
two-chain nature of Fab :fragments to
overcome the limit on library she imposed by
S. coil transformation efficiency. Naive VII and
"IL repertoires are cloned sepsrately one into
a phagcmid and the other into a. phage
vector. The two libraries arc then combined by
phage infection of phagemid-containing
bacteria so that each cell contains a different
combination and the library size is limited only
by the number of cells present (about 101'
oboes). Both vectors contain in vivo
recombination signals so that the VII and VL
genes are recombined onto a single replicon
and are co-packaged into phage virions.
'These '10huge lihraaier provide large
numbers of diverse antibodies of good affinity
(Ks4 of about 10'8                  he repertoires
may be cloned sequentially into the same
vector, e.g. as described in Mahan el al.,
Proc. Nati. Acta Set. USA, 88: 7978-7987
(1991), or assembled together by PCR and
then cloned, e.g. as described in Clackson et
al., Naiure, 352: 624-628 (1991). PCR
assembly can also be used to join VII and VL
DNAs with DNA encoding a flexible peptide
spacer 15to form single chain IN (scFN)
repertoires. in yet another technique, "in cell
PCR assembly" is used to combine VII and VI,
genes within lymphocytes by PCR and then
clone repertoires of linked genes as described
in Embleton et at, Panel. Acids Res., 20:
3831-3837 (1992). The antibodies produced
by naive libraries (either natural or synthetic)
can be of moderate affinity (K.N1 of about IV
to 107 M7), but affinity maturation can also be
mimicked in vitro by 20constmeting and
reselecting from secondary libraries as
described in Winter et a?. (1994), supra. For
example, mutation can be introduced at
random in vitro by using error-prone
polymerase (reported in Leung et al,
Technique, 1: 11-15 (1989)1 ia the method of
Hawkins et al., J Ala Biol., 226: 889-896
(1992) or in the method of Gram eta?., Proc.
Natl. Acrid Set USA, 89: 3576-3580 (1992).
Additionally, affinity maturation can be
performed by randomly mutating one or more
25CT)Rs, e.g. using PCR with primers
canying random sequence spanning the CDR
of interest, in selected individual gy clones
and screening for hither affinity clones. WO
9607754 (published 14 March 1996)
described a method for inducing mutagenesis
in a complementarily determining region of an
immunoglobulin light chain to create a library
of light chain genes. Another effective
approach is to recombine the VEI or VU
domains selected by phage display with
repertoires of 30 naturally occurring V domain
variants obtained from unimmunized donors
and screen for higher affinity in several rounds
of chain reshuffling as described in Marks
era!,, Biolechnol., 10: 779-783 (1992). This
technique allows the production of antibodies
and antibody fragments with affinities of about
IOL NI or less.             Screening of the
libraries can be accomplished by various
techniques known in the art or 35example,
T'AT226 can be used to coat the wells of
adsorption plates, expressed on host cells
affixed  WO
2007/191547PCT/US2007/064212 to
adsorption plates or used in cell sorting, or
conjugated to biotin for capture with
streptavklincoated beads, or used in any other
method for panning phage display libraries.
The phage library samples are contacted with
immobilized TAT226 under conditions 



suitable for binding at least a portion of the
phage particles with the adsorbent. Normally.
the conditions, including pH,. ionic strength,
temperature and the like are selected to mimic
physiological conditions. The phages bound to
the solid phase are washed and then eluted
by aefid, e.g. as described in Barbas so at..
Pine, Natl. Acad. Sci USA, 88:
7978-79821991). or by alkali, e.g. as
deathbed in Marks et at "I. Mot. Blot, 222:
581-597 (1991), or by TAT226 antigen
competition, in a procedure similar to the
antigen competition method of Clackson or at.
Nature, $52: 624- lit628 (1991). Thaws call be
enriched 20-1,000-fold in a single round of
selection. Moreover, the enriched phages can
be grown in bacterial culture and subjected to
further rounds of selection.       The efficiency
of selection depends on many factors,
including the kinetics of dissociation during
washing, and whether multiple antibody
fragments on a single phase can
simultaneously engage with antigen.
Antibodies with fast dissociation kinetics and
weak binding affinities) can be 15retained by
use of short washes, multivalent phage
display and high coating density of antigen in
solid phase. The high density not only
stabilizes the phage through multivalent
interactions, but favors rebinding of phagc that
has dissociated. The selection of antibodies
with slow dissociation kinetics (and good
binding affinities) can be promoted by use of
long washes and monovalent phage display
as described in Bass et at, Proteins, 8:
309-314 (1990) and in WO 92/09690, and a
low 20coating density of antigen as described
in Marks el at, RiMeehl101.. 10: 779-783
(1992).       It is possible to select between
pingo antibodies of different affinities, even
with affinities that differ slightly, for TAT226.
However, random mutation of a selected
antibody (e.g. as performed in some affinity
Inaftlf3tiO0 techniques) is likely to give rise to
many mutants, most binding to antigen, and a
few with higher affinity. With limiting TAT226,
rare high affinity phage 25could be competed
out. To retain all higher affinity mutants,
phages can be incubated with excess
biotinyhtted TAT226, but with the biothylated
TAl226 at a concentinfron of lower molarity
than the target molar affinity constant for
TAT226. The high affinity-binding phages can
then be captured by streptavidin-coated
paramagnetic beads. Such "equilibrium
capture" allows the antibodies to be selected
according to their affinities of binding, with
sensitivity that permits Si)isolation of mutant
clones with as little as two-fold higher affinity
from a m-eat excess of tillages with lower
affinity. Conditions used in washing pliages
bound to a solid phase can also be
manipulated to discriminate on the basis of
dissociation kinetics. Anti-TAT226 clones may
be selected based on activity. In certain
embodiments, the      invention provides
anti-TAT226 antibodies that bind to living cells
that naturally express TAT226. 35hi Orle
embodiment, the invention provides
anti-7Al226 antibodies that block the binding
between a TAT226 ligand and TAT226, but do
not block the binding between a TAT226
ligand and a  WO
2007/109567PCT/U82007/064212 second
protein. Fry clones corresponding to such an
i-TAT226 antibodies can be selected by (1)
isolating anti-TAT226 clones from a phage
library as described above, and optionally
amplifying the isolated population of Otago
clones by growing -up the population in a
suitable bacterial host; (2) selecting TAT226
and a second protein against which blocking
and non--blocking activity, respectively, is
desired; (3) adsorbing the anti-TAT226 Otago
clones to immobilized TAT226; (4) using an
excess of the second protein to elute, any
undesired clones that recognize
1AT226-binding determinants which overlap
or are shared with the binding determinants of
the second protein; and (5) eluting the clones
which remain adsorbed following step (4).
Optionally, clones with the desired
blockinginon-blocking properties can be
further enriched by repeating the selection
10procedures described herein one or more
times.          DNA encoding hybridoma-derived
monoclonal antibodies or phase display F6
clones of the invention is readily isolated and
sequenced using conventional procedures
(e.g by using oligonueleotide printers
designed to specifically amplify the heavy and
light chain coding regions of interest from
hybridoma or phage DNA template). Once
isolated, the DNA can be placed into
15expression vectors, which are then
transfected into host cells such as E. cote
cells, simian COS ccll 



Chinese hamster ovary (CHO) cells, or
myeloma cells that do not otherwise produce
immunoglobulin protein, to obtain the
synthesis of the desired monoclonal
antibodies in the recombinant host cells.
Review articles on recombinant expression in
bacteria of antibody- encoding DNA include
Skerra et of, Cur;'. Opinion in Inununol., 5:
256 (1993) and Pluckthun, 20knonnof Rehr,
130: 151 (1992).         DNA encoding the En
clones of the invention can be combined with
known DNA sequences encoding heavy chain
and/or light chain constant regions (e.g. the
appropriate DNA sequences can be obtained
from Kabul et al., supra.) to form clones
encoding full or partial length heavy and-Tor
light chains. It will be appreciated that
constant regions of any isotypc can be used
for ibis purpose, 25including IgC3, IgM, IgA,
IgD, and lgE constant regions, and that such
constant regions call be obtained from any
human or animal species. An Ity clone derived
from the variable domain DNA of one animal
(such as human) species and then fused to
constant region DNA of another animal
species to form coding sequence(s) for
"hybrid," full length heavy chain and/or light
chain is included in the definition of 'chimeric"
and "hybrid" antibody as used herein, hi
certain 30embodiments, an Fs, clone derived
from human variable DNA is fused to human
constant region DNA to form ceding
sequence(s) for full- or partial-length human
heavy andior light chains.         DNA encoding
anti-TAT226 antibody derived from a
hybridoma of the invention can also be
modified, for example, by substituting the
coding sequence for human heavy- and
light-chain constant domains in place of
homologous murine sequences derived from
the hybridoma clone (e.g. 35as in the method
of Morrison et at, Proc. Natl, Acad. Eh. Li&I,
81: 6851-6855 (1984)). DNA encoding a
hybridoma.- or Ft/ clone-derived antibody or
fragment can be further modified by  WO
20071109567PCUUS2007,1064212 contently
joining to the immunoglobulin coding
sequence all or part of the coding sequence
for a non-immunoalobulin polypeptide. In this
manner, "chimeric" or "hybrid" antibodies are
prepared that have the binding specificity of
the Fr clone or laybricloma clone-derived
antibodies of the 3. Vectors, Host Cells, and
Reeornbhs suet Methods       For recombinant
production of an antibody of the invention, the
nucleic acid encoding isolated and inserted
into a replicable vector for further cloning
(amplification of the DNA) or for expression.
DNA encoding the antibody is readily isolated
and sequenced using conventional
procedures (e.g." by using oligonucleotide
probes that are capable of binding specifically
to genes encoding the heavy and light chains
of the, antibody). Many vectors are available.
The choice of vector depends in part on the
host cell to be used. Generally, host cells are
of either prokaryotic or colcaryotic (generally
mammalian) origin. It will be appreciated that
constant regions of any isotype can be used
for this purpose, including IgG, gM, f aA, IgD,
and IgE constant regions, a.nd that such
constant regions can be obtained from any
human or animal species. 15a) Generating
antibodies using prokaryotic host cells: (1)
Vector (:onstruciion        Eolynueleotide
sequences encoding polypeptide components
of the antibody of the invention can be
obtained using standard recombinant
techniques. Desired polynuelcotide
sequences may be isolated and sequenced
from antibody producing cells such as
hybridoma cells. 20 Alternatively,
polynucleotides can he synthesized using
nucleotide synthesizer or KIR techniques.
Once obtained, sequences encoding the
polypeptides are inserted into a recombinant
vector capable of replicating and expressing
hetztologous polynueleotides in prokaryotic
hosts. Many vectors that are available and
known in the art can be used for the purpose
of the present invention. Selection of an
appropriate vector will depend mainly on the
size of the nucleic acids to be inserted into the
25 vector and the particular host cell to be
transformed with the vector. Each vector
contains various components. depending on
its function (amplification or expression of
Mterologous polynucleotide, or both) and its
compatibility with the particular bast cell in
which it resides. The vector components
generally include, hut are not limited to: an
origin of replication, a selection marker gene,
a promoter, a ribosome binding site (MIS), a
signal sequence, the heterologous nucleic
acid FMinsert and a transcription termination
sequence.        In general, plasmid vectors
containing replicon and control sequences
which are derived from species compatible
with the host cell are used in connection with
these hosts. The vector ordinarily carries a
replication site, as well as marking sequences
which arc capable of providing phenotypic
selection in transformed cells. For example, E.
ea is typically transformed using 



WO 2004/109564UCTI1JS2004/064212
pBR322, a plasmid derived from an E. coli
species. pBR322 contains genes encoding
ampicillin (Amp) and tetracycline (Jet)
resistance and thus provides easy means for
identifying transformed cells, pBR322, its
de:dyad-v-0s, or ether microbial pla.smids or
haderiophagc may also contain, or be
modified to contain, promoters which can be
used by the microbial organism for expression
of 5endogenous proteins. Examples of
p131{322 derivatives used for expression of
particular antibodies are described in detail in
Carter et ad, U.S. Patent No. 5,648,237.
In addition, phage vectors containing replicon
and control sequences that are compatible
with the host microorganism can be used as
transforming vectors in connection with these
hosts. For example, bacteriophage such as
lliGENLT11/1,-1 I may be utilized in making a
recombinant vector 10which can be used to
transform susceptible host cells such a.s E.
cob LE392.       The expression vector of the
invention may- comprise two or more
premoterreistron pairs, encoding each of the
polypeptide components. A promoter is an
untranslated revelatory sequence located
upstream (Si to a cistron that modulates its
expression. Prokaryotic promoters typically
fall into two classes, inducible and
constitutive. Inducible promoter is a promoter
that initiates 15increased levels of
transcription of the eistron under its control in
response to changes in the culture condition,
e.g. the presence or absence of a nutrient or a
change in temperature.       A large number of
promoters recognized by a variety of potential
host cells are well known. The selected
promoter can be operably linked to cistron
DNA encoding the light or heavy chain by
removing the promoter from the source DNA
via restriction enzyme digestion and inserting
the 20 isolated promoter sequence into the
vector of the invention. Both the native
promoter sequence and many heterologous
promoters may be used to direct amplification
anchor expression of the target genes. In
some embodiments, heterologous promoters
are utilized, as they generally permit greater
transcription and higher yields of expressed
target gene as compared to the native target
polypeptido promoter. 23Promoters suitable
for use with prokaryotic hosts include the
PhoA promoter, the p- galactamase and
lactose promoter systems, a tryptophan (up)
promoter system and hybrid promoters such
as the tac or the trc promoter. However, other
promoters film are functional in bat:tens (such
as other known bacterial or phage promoters)
are suitable as well. Their nucleotide
sequences have been published, thereby
enabling a skilled worker operably to ligate
them to 30cistrons encoding the target light
and heavy chains (Siebenlist et al. (1980) Cell
20: 269) using linkers or adaptors to supply
any required resniction sites.       In one
aspect of the invention each cistron within the
recombinant vector comprises a secretion
signal sequence component that directs
translocation of the, expressed polypeptides
across a membrane. In general, the signal
sequence may be a component of the vector,
or it may be a part 55of the target
polypi:116de DNA that is inserted into the
vector. The signal sequence selected for the
purpose of tins invention should be one that is
recognized and processed (i.e. cleaved by a
signal  WO 2007/10950PET/1S2064/064212
peptidase) liv thet cell. For prokaryotic host
cells that do not recognize and process the
signal sequences native the heterologous
pofipeptides, the shawl sequence is
substituted by a prokaryotic signal sequence
selected, for example, from the group
consisting of the alkaline phosphatase,
penicillinase, ipp, or heat-stable, enterotoxin II
(Sill) leaders, LamB, PhoE, Pelf3, 



5OmpA and kl2P. In one embodiment of the
invention, the signal sequences used in both
cistrons of the expression system are STIT
signal sequences or variants thereof.       In
another aspect, the production of the
immunoglobulins according to the invention
can occur in the cytoplasm of the host cell,
and therefore does not require the presence
of secretion signal sequences within each
cistron. In that regard, immuneglobulin light
and heavy chains are 10expressed, folded
and assembled to form functional
inmamoglobutins within the cytoplasm.
Certain host strains (e.g., the E. coli trxE-
strains) provide cytoplasm conditions that are
favorable for disulfide bond formation, thereby
permitting proper folding and assembly of
expressed protein subunits. Proba and
Pluckthun Gene, 159:203 (1995). Antibodies
of the invention can also be produced by
using an expression system in which 13the
quantitative ratio of expressed polypeptide
components can be modulated in order to
maximize the yield of secreted and properly
assembled antibodies of the invention. Such
modulation is accomplished at least in part by
simultaneously modulating translational
strengths for the polypepride components.
One technique for modulating translational
strength is disclosed in Simmons et al., U.S.
Pat. 20No, 5,840,523. It utilizes variants of the
translational initiation region ('DR) within a
cistron. For a given TIR, a. series of amino
acid or nucleic acid sequence variants can be
created with a range of translational strengths,
thereby providing a convenient means by
which to adjust this factor for the desired
expression level of the specific chain. TIR
variants can be generated by conventional
mutagenesis techniques that result in cotton
changes which can alter the amino acid
sequence. In 25certain embodiments,
changes in the nucleotide sequence are
silent. Alterations in the TM can include, for
example, alterations in the number or spacing
of ShineDalgamo sequences, along with
alterations in the signal sequence. One
method for generating mutant signal
sequences is the generation of a "codon
bank" at the beginning of a coding sequence
that does not change the amino acid
sequence of the signal sequence (i.e., the
changes are silent). This can be
accomplished by 30changing the third
nucleotide position of each codow
additionally, some amino acids, such as
leucine, serine, and arginine, have multiple
first and second positions that can add
complexity in making the bank. This method
of mutagenesis is described in detail in
Starisura et al. (1992) METHODS: A
Companion to Methods in Enzymol. 4:151458.
In one embodiment, a set of vectors is
generated with a range of T1R strengths for
each 35cistrun therein. This limited set
pi-oxides a comparison of expression levels of
each chain as well as the yield of the desired
antibody products under various -RR strength
combinations. TIR strengths  WO
20071109567PC1/11,152007/964212 can be
determined hy qua1, the expression level of a
reporter gene as described in detail in
Simmons et al. U.S. Pat. No. 5, 840,523.
Based on the translational strength
comparison, the desired individual Tills are
selected to be combined in the expression
vector constructs of the. invention. 



5Prokaryotic host cells suitable Mr expressing
antibodies of the invention include
Archaebacteda and Eubacteria, such as
Gram-negative or Grain-positive organisms.
Examples of useful bacteria include
Eschmichia (e.g., E. coil). Bacilli (e.g., B.
subtilis), Enterobaetcria, Pseudomonas
species (e.g., P. aeruginosa), Salmonella
typhimurium, Serratia marcescans, Klebsiel
la, Proteus, Shigella, Rhizobia, Vitreoscilla, or
Paracoccus. In one embodiment, gram-
10negative cells are used. In one
embodiment, E. coli cells are used as hosts
for the invention. Examples of E. coil strains
include strain W311.0 (Bachmann, Cellular
and Molecular Biology, vol. 2 (Washington,
D.C.: American Society for Microbiology,
1987), pp. 1190-1219; ATCC Deposit No.
27,325) and derivatives thereof, including
strain 33D3 having genotype W3110 AftniA
(ntonA) thr3 la.c Iq lacin nompTA(nmpc-fepE)
degP41 kanK (ER. Pat No. 5,639,635). Other
strains and 15derivatives thereof, such as E.
eon 294 (ATCC 31,446), E. co li B. E. conit
1776 (Nrec 31,537) and F.. coil
R41308(ATCP) 31,608) are also suitable.
These examples are illustrative rather than
limiting. Methods for constructing derivatives
of any of the above-mentioned bacteria
having defined genotypes are known in the an
mid described in, for example, Bass et al..
Proteins, 8:309- 314 (1990). It is generally
necessary to select the appropriate bacteria
taking into consideration 20repticability of the
replicon in the cells of a bacterium. For
example, E. coil, Serratia, or Salmonella
species can be suitably used as the host
when well known plasmids such as pBR322,
p13R32.5. pACYC177, or pKN410 are used to
supply the replicon. Typically the host cell
should secrete minimal amounts of proteolytic
enzymes, and additional protease inhibitors
may desirably be incmporated in the cell
culture. (2) An iibudy Production       Host cells
are transformed with the above-described
expression vectors and cultured in
conventional nutrient media modified as
appropriate for inducing promoters, selecting
transformants, or amplifying the genes
encoding the desired sequences.
'fransformation means introducing DNA into
the prokaryotic host so that the DNA is
30replicable, either as an extrachromosomal
element or by chromosomal integrant.
Depending on the host cell used,
transformation is done using standard
techniques appropriate to such cells. The
calcium treatment employing calcium chloride
is generally used for bacterial cells that
contain substantial cell-wall barriers. Another
method for transformation employs
polyethylene glycol/DIY:1SO. Yet another
technique used is electroporation.
35Prokaryotic cells used to produce the
polypeptides of the invention are grown in
media known in the art and suitable for culture
of the selected host cells. Examples of
suitable media  WO
2007/109567PCTOIS2007(064212 include
hula broth (LB) plus necessary nu-to nt
supplements. Es some embodiments, the
media also contains a selection agent, chosen
based on the construction of the expression
vector. to selectively permit growth of
prokaryotic. cells containing the expression
vector. For example, ampicillin is added to
media for growth of cells expressing ampici
Sin resistant gene. 5Any necessary
supplements besides carbon, nitrogen, and
inorganic phosphale sources may also be
included at appropriate concentrations
introduced alone or as a mixture with another
supplement or medium such as a complex
nitrogen source. Optionally the culture
medium may contain one or snore reducing
agents selected from the group consisting of
glutathione, cysteine, cystamine,
thioglyeollate, dithioerythritol and dithiothreitol.



10The prokaryotic host cells arc cultured at
suitable temperatures. In certain
embodiments, for E. coli growth, growth
temperatures range from about 20A" to about
39C; from about 25C TO about 37'ef or about
30C. The phi of the medium may be any pH
ranging from about 5 to about 9, depending
mainly on the host organism. In certain
embodiments, for 15. coli, the pH is from
about 6.8 to about 7.4, or about 7.0. 15If an
inducible promoter is used in the expression
vector of the invenlmon. protein expression is
induced under conditions suitable for the
activation of the promoter. In one aspect of
the invention, PhoA promoters are used for
controlling transcription of the polypeptides.
Accordingly, the transformed host cells are
cultured in aphosphate-limiting medium for
induction. In certain embodiments, the
phosphate-limiting medium is the CRAP.
medium (see, e.g., 70SilM110.11s et al., .1.
Immunol. Methods (2002), 263;133-147). A
variety of other inducers may be used,
according to the vector construct employed,
as is known in the art.       In one embodiment,
the expressed polypeptides of the present
invention are secreted into and recovered
froin the periplasm of the host cells. Protein
recovery typically involves disrupting the
microorganism, generally by such means 2.S
Osmotic shock, sonication or lysis. Once cells
are 25 disrupted, cell debris or whole cells
may be removed by centrifugation or filtration.
The proteins may be further purified, for
example, by affinity rosin chromatography.
Alternatively, proteins can be transported into
the culture media and isolated therein. Cells
may be removed from the culture and the
culture supernatant being filtered and
concentrated for further purification of the
proteins produced. The expressed
polypeptides can be further isolated and
identified using commonly 30known methods
such as polyacrylamide gel electrophoresis
(PAGE) and Western blot assay. In one
aspect of the invention, antibody production is
conducted in large quantity by a   mientation
process. Various large-scale fed-batch
fermentation procedures are available for
production of recombinant proteins.
Large-scale fermentations have at least 1000
lions of capacity, and in certain embodiments,
about 1,000 to 100,000 liters of capacity.
These &unmans use 35agitator impellers to
distribute oxygen and nutrients, especially
glucose (the preferred carbon/energy source).
Small scale fermentation refers generally to
fermentation in a fermentor that  WC)
2007/109567PC191:520071064212 is no
more than approximately 100 liters volumetric
capacity, arid can range from about 1 liter to
about 100 liters. In a fermentation process,
induction of protein expressionafter the cells
have been grown under suitable conditions to
a desired density, e.g., an 0D550 of about
180- 3 220, at which stage the cells arc in the
early stationary phase. A variety of inducers
may he used, according to the VeCt07
construct employed, as is known in the art
and described above. Cells may be grown for
shorter periods prior to induction. Cells are
usually induced for about 12-50 hours,
although loner or shorter induction time may
be used.       To improve the production yield
and quality of the polypeptides of the
invention, various fermentation conditions can
be modified. For example, to improve the
proper assembly and folding of the secreted
antibody polypeptides, additional vectors
overexpressing chaperone proteins, such as
Dsb proteins (DshA, DsbB, DsbC, DsbD and
or DshG) or filypA (a peptidylprolylcisTrans-
isomerase with chaperone activity) can be
used to co-transform the host prokaryotic
cells. The chaperone proteins have been
demonstrated to facilitate the proper folding
and solubility of 15heterologous proteins
produced in bacterial host cells. Chen at al.
(1999).31 Riot Chem 274:19601- 19605;
Georgiou ci al., U.S. Patent No. 6,083,715;
Georfiou et al., U.S. Patent No. 6,027,888;
Botlunann and Pluekthun (2000) A Bid. Chem,
275:17100-17105; Ramis" and Pluelthun
(2000) Riot Chem. 275:17106-17113; Arlo et
al. (2001) Mot. Microbiol. 39:199-210. To
minimize proleollasis of expressed
heterologous proteins (especially those that
are 



20 proteolytically sensitive), certain host
strains deficient for proteolytic enzymes can
be used for the present invention. For
example, host cell StrailIS may be modified to
effect genetic mutation(s) in the genes
encoding known bacterial proteases such as
Protease Ill, OmpT, DegP, Tsp, Protease I.
Protease Mi, Protease V, Protease VT and
combinations thereof Some E. coil
protease-deficient strains arc available and
described in, for example. Joly et al. (1998),
supra; Geurgiou et al., U.S. 25Patent No.
5,264,365; Georgiou et al., U.S. Patent No.
5,508,192; Hart at al., Microbial Drug
Resistance; 2:63-72 (1996).       In one
embodiment, E. coli strains deficient for
proteolytic enzymes and transformed with
pla.smids overcxpressing one or more
chaperone proteins are used as host cells In
the expression system of the invention. 1.3,1
Antibody Purification In one
embodimentantibody protein produced heroin
is further purified to obtain preparations that
are substantially homogeneous for further
assays and uses. Standard protein purification
methods known in the art can be employed.
The following procedures are exemplary of
suitable purification procedures: fractionation
on immunoaffinity or ion-exchange columns,
ethanol precipitation, reverse phase HPLC,
chromatography on silica or on a
cation-exchange rest  WO
2007/109567PCT/US2007/064212 such as
DEAF, ehromatofocusing, SUS-PAGE,
ammontum sulfate precipitation, and gel
filtration using, for example, Sephadex 0-75.
In one aspect, Protein A lannobi ized on a.
solid phase is used for inummoattinity
purification of the antibody products of the
invention. Protein A is a 41kt) cell wall protein
front Staphylococcus agrees which hinds with
a high affinity to the Fe region of antibodies,
Lindmark ci at (1913)2. lmmunot Meth,
62:1-13. The solid phase to which Protein A is
immobilized can be a CUIL11111) comprising
a glass 'Sr silica surface, or a controlled pore
glass column or a silicic acid column. In some
applications, the column is coated with a
reagent, such as glycerol, to possibly prevent
nonspecific adherence of contaminants. 0As
the first step of purification, a preparatioo
dersved from she cell culture as described
above can be applied onto a Protein A
immobilized so list phase to allow specificof
the antibody of interest to Protein A. The solid
phase would Men be washed to remove
contaminants non-specifically bound to the
solid phase. Finally the antibody of interest is
recovered from the solid phase by elution.
15H Cienertn antibodies using eukaryotic host
cells:       A vector for use in a eukaryofic host
cell generally includes one or more of the
following non-limiting components: a signal
sequence, an origin of replication, one or
more marker genes, an enhancer element, a
promoter, and a transcription termination
sequence_ (1) Signal sequence component
20A vector for use in a eukaryotie host cell
may also contain a signal sequence or other
polypeptidc having a specific cleavage site at
the N-tenninus of the mature protein or
polypeptide of interest. The heterologous
signal sequence selected may be one that is
recognized and proceesed (i.e., cleaved by a
signal peptidase) by the host cell. in
mammalian cell expression, mammalian
signal sequences as well as viral secretory
leaders, for example, the herpes simplex gD
signal, are available. The DNA for such a
precursor region is huffed in reading frame to
DNA encoding the antibody. (2) Origin of
replication         Generally, an origin of
replication component is not needed for
mammalian expression vectors. For example,
the Slit 0 origin may typically be used only
hccause it contains the early 30promoter. (.3)
Selection gene component       Expression
and cloning vectors may contain a selection
gene, also termed a selectable marker.
Typical selection genes encode proteins that
(a) confer resistance to antibiotics or other 



toxins, e.g., ampicillin, neomycin,
methotrexate, or tetracycline, (b) complement
auxotrophic 33deficiencies, where relevant Or
(c) supply critical nutrients ma available from
complex media,       One example of a
selection scheme utilizes a drug to arrest
growth of a host cell. Those cells that are
successlithy transformed with a heterologous
gene produce a protein conferring (hug
resistance and thus survive the selection
regimen. Examples of such dominant
selection use the drugs neomycin,
mycophenolic acid and hygromycin.
Another example of suitable selectable
markers for mammalian cells are those that
enable the identification of cells competent to
take up the antibody nucleic acid, such as
DHER, thymidine kinase, motallothioneiml
and -II, preferably primate metallothionein
genes, adenosine dominant, ornithine
deearboxylase, etc. For example, in some
embodiments, cells transformed with the
DHFR selection gene are 10firm identified by
culturing all of the transformants in a culture
medium that contains methotregate (Mix), a
competitive antagonist of MIER. In some
embodiments, an appropriate boat cell when
wild-type DEFER is employed is the Chinese
haunter ovary (CEO) cell line deficient in
DEER activity (e.g., ATCC CRL-9096).
Alternatively, host cells (particularlyc hosts
that contain endogenous DETER)
15transformed or co-transformed with DNA
sequences encoding an antibody, wild-type
DHER protein, and another selectable marker
such as aminoelycoside
34phosphotransferase (APED can be
selected by cell growth in medium containing
a selection agent for the selectable marker
such as an aminoglycosidic antibiotic, e.g.,
kanamycin, neomycin. or G418. See US.
PatentNo. 4,965,199. (4) Promoter
component 20Expression and cloning vectors
usually contain a promoter that is recognized
by the host organism and is operably linked to
nucleic acid encoding a poiypeptide of interest
(e.g., an antibody). Promoter sequences are
known for eukaryotes. For example, virtually
all eukaryotic genes have an AT-rich region
located approximately 25 to 30 bases
upstream from the site where transcription is
initiated. Another sequence found 741 to 80
bases upstream from the start of 25
transcription of many genes L aCNCAAT
region where N may be any nucleotide. At the
3' end of most eukaryotic genes is an
AATAAA sequence that may be the signal for
addition of the poly A tail to the 3' end of the
coding sequence. In certain embodiments,
any or all of these sequences may be suitably
inserted into eukaryotic expression vectors.
Transcription from vectors in mammalian host
cells is controlled, for example, by
30promoters obtained from the genomes of
viruses such as polyoma virus, fowlpox virus.
adettovirus (such as Adenovirus 2), bovine
papifioma virus, avian sarcoma virus,
httomegalovims, a retrovirus, hepatitis-B virus
and Simian Virus 40 (SA/40), from
heterologous mammalian promoters, e.g., the
actin promoter or an immunoglobulin
promoter, from heat-shock promoters,
provided such promoters are compatible with
the host cell systems.         The early and late
promoters of the 5V40 vitus are conveniently
obtained as an 3V40 restriction fragment that
also contains the 81740 viral origin of
replication. The immediate early  WO
2007/108367PCIMS2007/06421 promoter of
the human cytomegalovirus is conveniently
obtained as a HindEI E restriction fragment. A
system for expressing DNA in mammalian
hosts using the bovine papilla= virus as a
vector is disclosed in U.S. Patent No.
4,419,446. A modification of this system is
described in 11.11. Patent No. 4,601,978. See
also Reyes et ad, Nature 297:598-601 (1982),
describing expression of 



5A ine cells under the control of a thymidinc
kinase promo= from Alternatively, the Rous
Sarcoma Virus long terminal repeat can he
used as the promoter. (5) Lillian(componen
Transcription of DNA encoding all anti body of
this invention by higher eukaryotes is often
10increased by inserting an enhancer
sequence i no the vector. Many enhancer
sequences are now known from mammalian
genes (=Min, elasiase. albumin,
cc-fetmwoMin, and insulin). Typically,
however, 011e will use an =an= from a
eukaryotic cell virus. Examples include the
SV40 enhancer on the late side of the
replication origin (bp 100-270), the
eyromegalovirus early promoter enhancer, the
polyoma enhancer on the, late side of the
replication origin, and adenoviros enhancers.
15See also Yaniv. Nature 297:17-18 (1982)
describing enhancer elements for activation of
eukaryotic promoters. The enhancer may be
spliced into the vector at a position 5' or 3' to
the antibody polypeptideceneoding sequence,
hut is generally located at a site 5' from the
promoter. (6) Transcription termination
component Expression vectors used in
culcaryotic host cells may also contain
sequences mwessary for 20the termination of
transcription anti for stabilizing the mRNA.
Such sequences are commonly available from
the 3' and, occasionally 3', untranslated
regions of eukaryinic or viral DNAs or cONAs.
These regions contain nucleotide segments
transcribed a.s polyadenylatcd fragments in
the untranslated portion of the mILNA
encoding an antibody. One useful
transcription termination component is the
bovine growth hormone polvadenylation
region. Sec W094/11026 and the
25expression vector disclosed therein. (7)
Selection and transformation of host cells
Suitable host cells for cloning or expressing
the DNA in the vectors herein include higher
eukaryote cells described herein, including
vertebrate host cells. Propagation of
vertebrate cells in culture (tissue culture) has
become a routine procedure. Examples of
usefin mammalian host cell 30lines are
monkey kidney CV1 line transformed by 53,00
(COS-7, A3 CC CRL 1651); human embryonic
kidney line (293 or 293 cells sulafioned fa
growth in suspension culture, Graham et al., L
Gen Tirol. 36:59 (1977)) : baby hamster
kidney cells (BHK, ATCC CCL 10); Chinese
hamster ovary cc:Hsi-DI-1FR (CEO, Urlaub el
at., Proc. Natl. Acad. Sci. GSA 77:4216
(1980)) mouse sertoli cells (111H4, Mather,
Biol. &prod. 23:243-251 (1920)); monkey
kidney cells (CNI ATCC 3570); African amen
monkey kidney cells (VERO-76, ATCC
CRL-1587); human cervical carcinoma
cellsATCC CCI.. 2): canine kidney cells
(NWCK, ATCC CCL 34); buffalo rat liver cells
WO 2007/109567PCT/BS2007/064212 



(BRL 3A"ATCC: CRT 1442); human lung cells
(W138, ATCC CCL 75); human liver cells
(Hey 02, HB 8065); mouse mammary tumor
(MN4T 060562, ATCC CCl/51); TRI cells
(Mather et al., Annals MY Acad. Sri.
393:44-68 (1982)); MRC 5 cells; E84 cells;
and a human hcpatoma line (Rep 02). 5Host
cells are transformed with the
above-described expression or clotting
vectors for antibody production and cultured in
conventional nutrient media modified as
appropriate for inducing promoters, selecting
transformants, or amplifying the genes
encoding the desired sequences. (8) Caltunng
the how cells 10The host cells usedMuce an
antibody of this invention may be cultured in a
variety of media. Commercially available
media such as Ham's 1510 (Sigma), Minima`
Essential Medium ((MEM), (Sigma),
RPMI-1640 (Sigma), and Dulbeeco's Modified
Eagle's Medium EDMEM), Sigma) are
suitable for culturing the host cells. In addition,
any of the media described in Ham e al.,
Meth. Enz. 58:44 (1979), Barnes et al., .469/.
Riochenz. 102:255 (1980), U.S. Pat. Nos.
IS4,767,704; 4,657,866; 4,927,762;
4,560,655; or 5,122,469; WO 90/03430; WO
87400195; or U.S. Patent Re. 30,985 may be
used as culture media for the host cells. Any
of these media may be supplemented as
necessary with hot-imams and/or other growth
factors (such as insulin, transferrin, or
epidermal growth factor). salts (such as
sodium chloride, calcium, magnesium, and
phosphate), buffers (such as HEPES),
nucleotides (such as adenosine and
thymidine), antibiotics (such as
20(3ENTAMYCIN49 drum), trace elements
(defined as inorganic compounds usually
present at final concentrations in the
micromolar range), and glucose or an
equivalent energy source. Any other
supplements may also be included at
appropriate concentrations that would be
known to those skilled in the art. The culture
conditions, such as temperature, pH, and the
like, are those previously used with the host
cell selected for expression, and will be
apparent to the ordinarily skilled artisan. 25(9)
Purification of antibody       When using
recombinant techniques, the antibody can be
produced intracellidarly, or directly secreted
into the medium. If the antibody is produced
intracellularly, as a first step, the particulate
debris, either host cells or lysed fragments,
maybe removed, for example, by
centrifugation or Lanai-di-ration Where the
antibody is secreted into the medium,
supernatants from 30such expression
systems may be first concentrated using a
commercially available protein concentration
filter, for example, an Amicon or Millipore
Pellicon ultraffitration unit A protease inhibitor
such as EVISE may be included in any of the
foregoing steps to inhibit proteolysis, and
antibiotics may be included to prevent the
growth of adventitious contaminants.       The
antibody composition prepared from the cells
can be purified using, for example,
hydroxylapatitc chromatography, gel
electrophoresis, dialysis, and affinity
chromatography, with affinity chromatography
being a convenient technique. The suitability
of protein A as an affinity  WO
20071109567PCT/US2007/664212 ligand
depends on the species and isotype of any
inimunoglobulin Fe domain that is present in
the antibody. Protein A can be used to purify
antibodies that are based on human y 1, y2,
or y4 heavy chains (Lindmark et aim/
lannunol. Methods 62:1-13 ( 983)). Protein G
is recommended for all mouse isotypes and
for human y3 (Gusset a)., EMBO J.
5:15671575(1986)). The matrix to which the
affinity ligand it attached may- be agarose, but
other matrices are available. Mechanically
stable matrices such as controlled pore glass
or poly(sterenedivinyfibenzene allow for faster
flow rates and shorter processing times than
can be achieved with agarose. Where the
antibody comprises a     domain, the
Bakerbond AB Xwfresin (J. T. Baker,
Phillipsburg, ND is useful for purification.
Other techniques for protein purification such
as fractionation on an ion-exchange column,
ethanol 1.0precipitation, Reverse Phase
HPLC, chromatography on silica,
chromatography on heparin SF-PHAROSE"
chromatography on an anion or cation
exchange resin (such as a polyaspardc acid
column), chromatofocusing, SDS-PAGE, and
ammonium sulfate precipitation are also
available depending on the antibody to be
recovered. 



Following any preliminary purification step(s),
the mixture comprising the antibody of interest
and contmninants may be subjected to further
purification, for example, by low pH
hydrophobic interaction chromatography using
an elution buffer at a pH between abort
2.5-4.5, preferably performed at low salt
concentrations (e.g., from about 0-0.25M salt).
In general, various methodologies for
preparing antibodies for use in research,
testing, and clinical use are well-established in
the art, consistent with thc above-described
methodologies and/or as deemed appropriate
by one skilled in the art for aparticular
antibody of interest. C. Immunoconjugates
The invention also provides
immunocunjueates (interchangeably referred
to as "antibody- drug conjugates," or "ADCs")
comprising any of the anti-1AT226 antibodies
of the invention conjugated to one or more
cytotoxic agents, such as a chemotherapeutic
agent, a drug, a growth 25inhibitory agent, a
toxin (pas an enzymatically active toxin of
bterial, fungal, plant, or animal origin, or
fragments thereof), or a radioactive isotope
(i.e., a radioconj agate).       Immunuconj
agates may be used for the local delivoy of
eytotoxie agents, i.e., drugs that kill or inhibit
the gyowth or proliferation of tumor cells, in
the treatment of cancer (Syrigos and
Epenetos (1999) Anticancer Research
19:6(15-614; Niculescu-Dtwaz and Springer
(1997) Achy 30Drug Delis'. Rev. 26:151-172;
U.S. Pat. No. 4,975,278). lmmunoconiugates
allow for the targeted delivery of a drug moiety
to a tumor, and intracellular accumulation
therein, where systemic administration of
unconjugated drugs may result in
unacceptable levels of toxicity to normal cells
as well as the tumor cells sought to be
eliminated (Baldwin et al., Lancet (Mar 15,
1986)  pp. 603-05 Thorpe (1985) "Antibody
Carriers Of Cytotoxic Agents In Cancer
Therapy: A Review," in 55Monoclonal
Antibodies '84: Biological And Clinical
Applications (A. Pinchera et al., east pp. 475-
WO 2007/109567PCT/1 824HO/064212 506.
Both polyclonal antibodies and monoclonal
antibodies have been reported as useful in
these strategies (Rowland et al., (1986)
Cancer lnuttunol. Inununother. 21:183-87).
Drugs used in these methods include
datinomyein, doxmathicin, methotrexate, and
vindesine (Rowland et al., (1986) supra).
Toxins used in antibody-toxin conjugates
include bacterial toxins such as diphtheria
toxin, 5  plant toxins such as richt, small
molecule toxins such as geldanamyoin
(\dandier at at (2000)1 of the Not Cancer Mir
92(19):1573-1581, Mandler et at (2000)
Bioorganic & tied. Chen2. Letters
10:1025-1028; hiandler et al
(2002)Bloconiuga(e Chem 13:786-791),
maytansinoids (EP 1391213; Liu eta]., (1996)
PIM. MM. Aced. S(71. USA 93:8618-8623),
and calicheamicin (Lode et al (1998)
Cancer//es. 58:7928; Hinman eta! (1993)
CanCer. Res. 53:3336-3342). The toxins may
exert their      de effects by mechanisms
including tubulin binding, DNA binding, or
topoisomerase inhibition. Some cytotoxic
drugs tend to be inactive or less active when
conjugated to large antibodies or protein
receptor ligands, ZEVALINE (ibritumomab
tioxetan, Biogendilec) is an
antibody-radioisotope co composed of a
murine IgG1 kappa mcmockmal antibody
directed against the C1)20 antigen found on
15the surface of normal and malignant B
lymphocytes and 111th or 90Y radioisotope
bound by a thiourea linker-chelator (Wiseman
et al (2000) Hut'. Jour. Noel. tied.
27(7):766-77; Wiseman eta] (2002) Mood
99(12):4336-42; Wilzig at at (2002).1 ChM
Corot 20(1082453-63; Witzig et al (2002)1.
an. Oneot 20(15):3262-69). Although
ZEVALIN has activity against B-cell
lion-Hodgkin's Lymphoma (NHL),
administration insults in severe and prolonged
eytopenias in most 20 patients.
MYLO'FARCTM (gemtuzumab ozogamicin,
Wyeth Pharmaceuticals), an antibody-drug
conjugate composed of a lau CD33 antibody
linked to calicheamicin, was approved in 2000
for the treatment of acute myeloid leukemia by
injection (Drugs of the Future (2000)
25(7):086; US Patent Nos. 4970198:
5079233; 5585089; 5606040; 5693762;
5739116:5707285; 5773001). Communal)
mertansine (Immumigen. inc.). an
antibody-drug coniugate composed of the
htiC242 antibody 



25linked via the disulfide linker SIP to the
maytattsinoi d drug moiety, DMI, is advancing
into Phase IT trials for the treatment of
cancers that express Camkg, such as colon,
pancreatic, gastric, and others. MLN-2704
(Millennium Pharm., BZT Biologics,
imintmogen Inc.), an antibody-drog conjugate
composed of the anti-prostate specific
membrane antigen (PSMA) monoclonal
antibody linked to the maymnsinoid drug
moiety, DM', is under development for the
potential treatment of 30prostate tumors. The
auristatin peptides, auristatin E (AE) and
monomethylamistatin (MMAE), synthetic
analogs of dolastatin, were conjugated to
chimeric monoclonal antibodies cF3R90
(specific to Lewis You carcinomas) and
eAC10 (specific to CD30 on hematological
malipancies) (Doronina eta! (2003).S/inure
Biotechnot 21(7):778-784) and are under
therapeutic development. In certain
embodiments, an immunoconjugate
comprises an anti-TAT226 antibody and a
35chemotherapeutic agent or other toxin.
Chemotherapeutic agents meth] in the
generation of  immunocolgugates are
described herein (e.g., ahovcl, Eng} ticallk
sent toxinsand fragments thereof can also be
used and are described herein.       In certain
embodiments, an inanamoconjuga, te
comprises an antisTAT226 antibody imd one
Or more small molecule toxins, including, but
not limited to, small molecule drugs such as a.
calicheamicin, maransinoich dolaslati i,
auristatin, trich<ahecene, and C.C1065, and
the derivatives of these drugs that have
cytotoxic activity. Examples of such
immunoconjugates are discussed in further
detail below. 1. Exemplary
IMMIMOCIMP4gattw       An
immunoconjugate (or "antibody-drug
conjugate" ("ADC")) of the invention may be of
Formula I, below, wherein an anti-TAT226
antibody is conjugated (i.e., covalcntly
matched) to one or more (hill! moieties (D)
through an op0orial linker (I.). Ab-(11,-D)7
Accordingly, the a. -TAT226 antibody may be
conjugated to the drug either directly or via a
linker. In Formula I, p is the average number
of dyne moieties per antibody, which can
ranee, e.g., 15from about Ito about 20 thug
moieties per antibody, and in curtain
embodiments, from 1 to about drug moieties
per antibody. a) Exemplary Linkers       A
linker may comprise OtIV or more linker
components. Exemplary linker components
include 6-maleimidocaproyl (-MC),
maleimidopropanoyl ("NIP"), valinacitrulline
("val-cit" or 20"vc"), alaninethenylidanine
("alasphc"), p-aminobenzyloxycarlionyl (a
"PAB"), N-Succinimidyl (2-pyridylthio)
pentanoate ("SPP"),N-succinimidyl
4-(N-maleimidomethyl) cyclohexane-1
carboxylate ("ShICC"), and N-Succinimidvl
(4iodo-acetyl) aminobenzoate ("SIAB").
Various linker components are known in the
art, some of which are described below.
A linker may be a "cleavable linker,"
facilitating release of a thug in the cell. For
example, 25an acid- labile linker (e.g.,
hydrazone), protease-sensitive (e.g.,
peptidase-sensitive) linker, photolabile linker,
dimethyl linker or disulfide-containing linker
(Chati et al,, Cancer Research 52:127-131
(1992); U.S. Patent No. 5,208,020) may be
used.         In some embodiments, a linker
component may comprise a "stretcher non"
that links an antibody to another linker
component or to a drug moiety. Exemplary
stretcher units are shown 30below (wherein
the wavy line indicates sites of covalent
attachment to an antibody):  



M PEG   0   In some embodiments, a linker
component may comprise all amino acid unit.
In one such 10embodiment, the amino acid
unit allows for cleavage of the linker by a
protease; thereby facilitating release of the
drug from the immulloconjugate upon
exposure to intracellular proteases, such as
lysosomal enzymes. See, e.g., Doronina et al.
(2003) Nat. Bioiechnol. 21:778-784.
Exemplary amino acid units include, but are
not limited to, a dipeptide, a tripeptide, a
tetrapeptidc, and a pentapeptide. Exemplary
dipeptides include: valine-citrulline (vc or
valmit), alanine-phenylalanin (af or ala-phe);
phenylalanine-lysine (fir or phe-lys): Or
N-methyl-valine-citrulline (Me-vai-cit).
Exemplary nipeptides include:
glycine-valine-citrulline (gly-val-cit) and
glycine-glycine-nlycine (gly-gly-gly). An amino
acid unit may comprise amino acid residues
that occur naturally, as well as minor amino
acids and non-naturally occurring amino acid
analogs, such as citrulline. Amino acid units
can be designed and optimized in Their
selectivity for enzymatic cleavage by a
particular 20enzyme, for example, a
tumor-associated protease, catbepsin B, C
and D, or a plasmin protease.       hi some
embodiments, a linker component may
comprise a. "spacer" unit that links the
antibody to a drug moiety, either directly or by
way of a stretcher unit and/or an amino acid
unit. A spacer unit may be "self-immolative" or
a "non-self-innuolative." A
"non-self-immolative" spacer  unit is one in
which part or all of the spacer unit remains
bound to the drag moiety upon enzymatic leg.,
proteolytic) cleavage of the ADC. Examples of
nonsself-immolative spacer units include, but
are not limited to, a glycine spacer unit and a
glyeine-glycine spacer unit. Other
combinations of pcptidie spacers susceptible
to sequence-specific enzymatic cleavage are
also contemplated. FOr 5 example, enzymatic
cleavage of an ADC containing a
glycine-glycine spacer unit by a tumor-cell
associated protease would result in release of
a glyeinc-glyeine-dmg moiety from the
remainder of the ADC. In one such
embodiment, the glyeinc-glycine-drug moiety
is then subjected to a separate hydrolysis step
in the tumor cell, thus cleating the
glycinc-glyeine spacer unit from the drug
moiety. A "solf-immolative" spacer unit allows
for release of the drug moiety without a
separate I 0 hydrolysis step. In certain
embodiments, a spacer unit of a linker
comprises a p-aminobenzyl unit. In one such
embodiment a p aminobenzyl alcohol is
attached to an amino acid unit via an amide
bond, and a carbainatc, methylearbamatty or
carbonate is made between the henryl alcohol
and a cytotoxic agent. See, e.g., Hartiann et
al, (2005)apert Olen. Tiros Patents' (2005)
15:1087-1103. In one embodiment, the spacer
unit is p-aminobenzyloxycarbunyl (PAR). To
certain embodiments, 13the phenyiene
portion of a p-amino 'Ritzy' unit is substituted
with Qm, wherein Q is -C--05 alkyl, - 0-(C 005
alkyl), -halogen,- nitro or -cyan, and in is an
integer ranging from 0-4. Examples of
selfimmo lative spacer units flasher include,
but are not limited to, aromatic compounds
that are electronically similar to
p-anninobetrzyl alcohol (see, e.g., US
2005/0256030 Al ), such as 2-
aminoimitiazol-5-methanol derivatives (Hay et
al. (1999)Bloorg. Med. Chem. Lett. 9:2237)
and ortho- or para-aminobenzylaeetals.
Spacers can be used that undergo cyclization
upon amide bond hydrolysis, such as
substituted and unsubstituted 4-aminobutyric
acid amides (Rodrigues et al., Chemistry
Biology., 1995, 2, 223); appropriately
substituted bicyclo12.2.11 and bicyclo[2.2.21
ring systems (Storm, et al., ./. Amer. Chem.
Soc., 1972, 94, 5815); and
2-aminophenylpropionic acid amides
(Amsberry, et al., J. Org. Chem., 1990, 55,
5867). Elimination of amine-containing drugs
25that are substituted at the a-position of
glycine (Kintisbury, et al., J. Med. Chem.,
1984, 27, 1447) are also examples of
self:immolative spacers useful in ADCs_ 



In one embodiment, a spacer unit is a
branched bis(hydroxymetImestyrene (HEMS)
unit its depicted below, which can be used to
incorporate and release multiple drugs.  WO
20071109567PC17/11520071064212
enzymatic cleavage 2 drugs wherein1-Cs
alloy4, -0-(C1-05 alkyl), -halogen, -nitro or
-cyan(); m is an integer running from 04; ntis 0
or 1; and p ranges raging from 1 to ghoul 20.
A linker may comprise any one or more of the
above baker components In certain
embodiments, a linker is as shown in brackets
in the following ADC E mule II Ab ([s\
a-Ww-Yy wherein A is a stretcher unit, and a
is an integer from 0 to 1; W is an ammo acid
unit, and w is an integer from 0 to 12; Y is a
spacer unit, and y is 0, 1, or 2; and Ab, D, and
p are defined as above for Formula I.
Exemplary embodiments of such linkers are
described in US 2005-023864') Al, which 10is
expressly incorporated herein by reference.
Exemplary linker components and
combinations thereofshown below in the
context of ADCs of Formula II:  NI-12vat-Ott
or VC  NH2 Ab  MC-gal-ea-PAR 



Linkers components, including stretcher,
spacer, and amino acid units, may be
synthesized by methods ktown inthe art, such
as those described in US 2005-0238649 Al. b)
Exemplary Oro& Moieties  (1) Alay(artsine
and maytansinuids In some embodiments,
immunocoMmEate comprises an antibody of
the invention conjugated to one or more
maytanstimid molecules. 1Waytansinoids arc
/Mamie inhibitors which 10act by inhibiting
tubulin polymerization. Maytansine was first
isolated from the cast African shrub Maytenus
sen-ata (U.S. Patent No. 3896111).
Subsequently, it was discovered that certain
microbes also produce maytansinoids, such
as maytansinol and C-3 maytansinol esters
(U.S. Patent No. 4,151,042). Synthetic
may-tansinol and derivatives and analogues
thereof are disclosed, for example, in U.S.
Patenttios. 4,137,230; 4,248,870; 4,256,746;
4,260,608; 4,265,814; 4,294,757; 15
Maytansinoid drug moieties are attractive MIT
moieties in antibody-drug conjugates because
they are: (i) relatively accessible to prepare by
fermentation or chemical modification or
derivatization of fermentation products, (ii)
amenable to derivalization with functional
groups 20suitable for conjugation through
non-disulfide linkers to antibodies, (iii) stable
in plasma, and (iv) effective against a variety
of tumor cell lines.       Maytansine
compounds suitable for use as maytansinoid
drug moieties are well known in the art and
can be isolated from natural sources
according to known methods or produced
using genetic engineering techniques (sec Yu
at al (2002) PNAS 99:7968-7973).
Maytimsinol and maytansinol analogues may
also be prepared synthetically according to
known methods. 5Exemplary maytansinoid
drug moieties include those having a modified
aromatic rule, such as: C- l9-dechloro (US
Pat. No. 4256746) (prepared by lithium
aluminum ha:chide reduction of ansammocin
P2); C-20-hydroxy (or C-20-demethyl)
:-/-C-19-dechloro (US Pat. Nos. 4361650 and
4307016) (prepared by demethylation using
Streptomyces or A Cli770 Myr CS or
deehlorination using LAU); and
C-20-demethoxy. C-20-acyloxy NOCOR),
ti-deeldoro (U.S. Pat. No. 4,294,757)
(prepared by acylation using acyl chlorides).
and those having modifications at other
positions.       Exemplary maytansinoid drug
moieties also include those having
modifications such as: 119-SR IS Par. No.
44242191 (prepared by the reaction of
maytansinol with H2S OT P2S5);4-
alkoxymethyhdemethoxy/CH20k)(US
4331598); C-14-hydroxymethyl or
acyloxymethyl (CH20F1 or CH20Ae) (US Pat.
No. 4450254) (prepared from Nocardia);
C-15-hydroxylagyloxy (US 154364866)
(prepared by the conversion of may:tan:shad
by Stroptomyces); C-15-methoxy (US Pat.
Nos. 4313946 and 4315929) (isolated from
Trewia nudIflora); C-18-7X-dcmothyl (US Pat.
Nos. 4362663 and 4322348) (prepared by the
demethylation of maytansinol by
Streptomyces); and 4,5- deoxy (US 4371533)
(prepamd by the titanium trichleridelLAH
reduction of maytansinol). 



Exemplary embodiments of maytanginold
drug moieiiies include: Mil: DM3; and DM4,
having the structures:  OH3 01-120130-S CH3
DM4 _  ENO  a HO I CH30H    wherein the
waxy line indicates the covalent attachment of
the sulfur atom of the drug to a linker 3(L) of
an antibody-drug conjugate.
HERCEPTINC)(trasruzumah) linked by SMCC
to DM1 has been reported (WO 2005/037992;
US 2005/0276812 Al).        Other exemplary
maytansinoid antibody-drug conjugates have
the following structures and abbreviations,
(wherein Ab is antibody and p is 1 to about 8):
Ab-SMCCI-D541        Exemplary
antibody-drug conjugates where DM1 is linked
through a 131OPEO linker to a thild (noun of
the antibody have the structure and
abbreviation:    H32CH 2CH2S  where Ab is
antibody; alsO. 1, or 2; and p is 1, 2, 3, or 4.
Immunoconjugutes containing tithytansinoids,
methods of making the same, and their
therapeutic use are disclosed, for example, hi
U.S. Patent Nos. 5,208,020, 5,416,064, US
2005/0276812 Al, and European Patent EP 0
425 235 131, rho disclosures of which are
hereby o expressly incorporated by reference,
kin et al. nye. Mad. Acad. Set. USA
93:P618-8623 (1996) describe
immunocoraugates comprising a
maytansinoid designated DM1 linked to the
monoclonal antibody C242 directed against
human colorectal cancer. The conjugate was
found to be highly eydotoxie towards cultured
colon cancer cells, and showed antitumor
activity in an in vivo tumor growth assay.
Chad Cr al. Cancer Research 52:127-131
(1992) describe immunoconjugates in 



10which a maytansinoid was conjugated via a
disulfide linker to the murine antibody A7
binding to an antigen on human colon cancer
cell lines, or to another murine monoclonal
antibody 'I 'A. that binds the lIER-Itheu
oncogene. The cytotoxieity of the
.1-A.1-maytansonoid conjugate was tested in
vitro onhuman breast cancer cell line
SK-BR-3, which expresses 3 a 1031-11.02-2
surface antigens per cell. The drug conjugate
achieved a degrcth of cytotoxicity similar to
the free maytansinoid drug; which could be
increased by increasing the number of
maytansinoid molecules per antibody
molecule. The A7-maytansinoid conjugate
showed low systemic crotoxicity in mice.
Anti hody-maytansinuid cordugates are
prepared by chemically linking an antibody to
a maytansinoid molecule without significantly
diminishing the biological activity of either the
antibody or the, mayttmsinoid molecule. Sec,
e.g., U.S. Patent No. 5,208,020 (the
disclosure of 20which is hereby expressly
incmporated by reference). An average of 3-4
maransinoid molecules conjugated per
antibody molecule has shown efficacy in
enhancing cytotexicity of target cells without
negatively affecting the function or solubility of
the antibody, although even one molecule of
toxin/antibody would be expected to enhance
cytotoxicity over the use of naked antibody.
Maytansinoids are welt known in the art and
can be synthesized by known techniques or
isolated 25from natural sources. Suitable
maytansitands are disclosed, for example, in
U.S. Patent No. 5,208,020 and in the other
patents and nonpatent publications referred to
hereinaboye. Preferred maytansinoids are
maylansinol and maytansinol analogues
modified in the aromatic ring or at other
positions of the maytansinol molecule, such
as various maytansinol esters. There are
many linking groups known in the art for
making antihody-maytansinoid 30conjugates;
including, for example, those disclosed in (SS.
Patent No. 5208020 or EP Patent 0 425 235
Ell; Cbari Ot al. Cancer Research 52:127-131
(1992); and US 2005/016993 Al, the
disclosures of which are hereby expressly
incorporated by reference.
Antibody-maransinoid conjugates compbsing
the linker component SMCC may be prepared
as disclosed in US 2005/0276812 Al.
"Antibody-drug conjugates and Methods." The
linkers comprise disulfide groups, thinother
groups, 35acid labile groups, phatulabile
groups, peptidase labile groups, or esterase
labile groups. as disclosed in the
above-identified patents. Additional linkers are
described and exemplified herein.  WO
2007/109567PC1711S2007106421
Conjugates of the antibody and maytbe made
using a variety of bifunctional protein coupling
agents such at, N-succinimidy23- (2-py
idyldithio) propionate (SPDP),
succsnumdyl-4--(N-maletnitdoniethyl)
cyclohexane-l-carboxylate /SMCC),
iminothiolane (TT), bifunctional derivatives of
imidoeslas (such as dimethyl adigimidato El
CO, active esters (such as 5disuccininaidyl
suberatc), aldehydes (such as
glotarakichyde), bis-azido compounds (such
as his (p- aziciobenzoyl) hexanediamine),
his-diazonium derivatives (such as
bis-(p-diazoniurribenzoy1)- Mhylenediamine),
diisocyanates (such as toluene
2,6-diisogyanate), and bis. active fluorine
compounds (such as 1,5-difluoro 2,4.
crmitrobenzene). In certain embodiments, the
coupling agent
isiN-succinimidy1-3-(2-poidyldithio) propionate
(SPDP) (Carlsson et al. Bineltetn. J.
173:723-737 



o(1978)) or
N-sucoini-midy1-4-(2-pyriciyEhic)pcntanoate
(SPP) to provide for a disulfide linkage. The
linker may ho attached to the maybuisinoid
molecule at various positions, depending on
the type of the link. For example, an ester
linkage may be formed by reaction with a
hydroxyl group using conventional coupling
techniques. The reaction may occur at the C-3
position having a hydroxyl group, the C-14
position modified with hydroxymethyl, the
C-15 position modified with a 5hydroxyl group,
and the C-20 position having a hydroxyl
group. In one embodiment, the linkage is
formed at the C-3 position of inaransinol or a
maytansinol analogue. (2) sturistattns end
doletstatins         in some embodiments, an
immunoconjugate comprises an antibody M
the invention conjugated to dolustatin or a
dolastatin peptidic analog or derivative, e.g.,
an auristatin (US Pat. 2.0Nos. 5635483;
5780588). Dolastatins and auristatins have
been shown to interfere with microtubule
dynamics. GTP hydrolysis, and nuclear and
cellular division (Wuyke et al (2001)
Antimicrob. Agents and (hentother.
45(12):3580-3584) and have anticancer (US
Rat. No.56631491) and al-tufting:al
activity(Pettit et al (1998) Antimierok Agents
Chemother. 42:2961-2965). The dolastatin or
auristatin drug moiety may be attached to the
antibody through the N (amino) terminus 25or
the C (carboxyl) terminus of the peptidie drug
moiety (WO 02/088172).          Exemplary
auristatin embodiments include the
N-terminus finked monomethyiauristatin drug
moieties DE and F1F, disclosed in Senter et
al, Proceedings of the American Association
for Cancer Research, Volume 45. Abstract
Number 623, presented Starch 28, 2004, the
disclosure of which is expressly incorporated
by reference in its entirety. 30A peptidic drug
moiety limy be selected from Formulas D. and
Dt below:  DE  WO 20071109567Peril
S2007/064212        wherein the wavy line of
DE and OF indicates the covalent attachment
site o antibody-linker component, and
independently at each location: R2 is selected
front H and CI-Ca alkyl; 5le is selected from
H,alkyl, 0,-05 carbocycle, aryl, CpC8C-C(C8-
C) carbocycle), Ci-05 heterocycle and Q-Cs
alkyl-(C)-05 heterocycle);     114 is selected
from H, CoCi alkyl. C3-05carbocycle, aryl,
Cit-05 alkyl-aryl, CI-Cs carbocycle), Ca-Cg
heterocycle and Q-Cs alkyl-(C3-C)
heterocycle); if is selected from El and methyl;



10or if and R3 jointly form a carbons/clic ring
and have the formula -(CR1Rf1"-- wherein
1.-11 and Rf are independently selected from
H. Cr -Cs alkyl and C8-C8 carbocyele and n is
selected from 2, 3, 4, 5 and 6; if is selected
from El and C3C8 alkyl;            R1. is selected
from I-1, C5-C8 alkyl. erCg carbocycle. aryl,
Q-C8 alkyl-aryl, Q-Cif I 3ej carbocycle), C8-05
heterocycle and CI-Cs alkyl-(C3-Ci heterocy
each if is independently selected from Ii, OH,
C3C8 alkvl, (33-05 carbocycle and 0-(Q-CE
alkyl); R5 is selected from H and Q-C8 alkyl;
Rselected front aryl or C3-05 heterocycle; 207
is 0, S, NH, or NR12, wherein Rf2 is Q-C8
alkyl;       Rif is selected from H, (li-C20 alkyl,
aryl, Ca-Cs heterocycle, MR 0),il F4 or
-(RuMisCH(R mis an integer ranging from
1-1000; Ru is Cs-Cs alkyl; 25Rffis H or Cii-ez
alkyl; each occurrence of It is independently
H. COO(CIT2),-N(Ror -(CH2),,-S0,-Cf-05
alkyl; each occurrence of DE'5 is
independently H, C peg alkyl, or
-(CH2V-COOH;            RI1 is selected front
-C(12s)2-11(0) aryl, -ClFe)i-C(R8))54Q-Cs
heterocycle), and
30-C(Rstf-C(Rgf,carbocycle); and n is an
integer ranging from 0 to 6.     hi one
embodiment, R1, RI and R.1 are
independently isopropyl or sec-butyl and RI j
H or methyl In an exemplary embodiment, Rl
and 134 are each isopropyl, H1 is -H, and 134
is sec-butyl. In yet another embodiment R.:
and 13.6 are each methyl, and RI is -H. In still
another embodiment, each occurrence of PZ
is -001i.       In an exemplary embodiment, le
and 114 are each isopropyl, R and H6 arc
each methyl, is -H. R' is sec-butyl, each
occurrence of RI is -0C1-4, and RI is -H. hi
one embodiment, 7 is -0- or -NH-. hi one
embodiment, RII is aryl. 



In an exemplary embodiment, R-phenyl In an
exemplary embodiment, when 7 is -0-, R8 is-r
t-bum41.       In one embodiment, when Li,
-NH, R8 is CH(11434 wherein I' is
-(0024-14(R11)2, and RI8 is -Ca-Ct alkyl or
-(CI12)"-COOH. hi another embodiment, when
Z is -NH, WI is -CHI,Itb)a, wherein R is
4C1-1s4-802.14.       An exemplary auristatin
embodiment of formula DE is MMAE, wherein
th indicates the covalent attachment to a
linker (L) of an antibody-drug conjugate
20An exemplary auristatin embodiment of
formula Dr's MMAF, wherein the wavy line
indicates the covalent attachment to a linker
CL) of an antibody-drug conjugate (see US
2005/0238649 and Doronina et at (2000)
Bioconf hole Chem. 17:114-124):  25Other
drug moieties include the frillewing k/DAAF
derivatives, wherein the wavy line indicates
the covalent attachment to a linker (1) of an
antibody-drug conjugate:   r) lr-H rN" na-1,0
00ocH300   H NN --- I 



00,....--   rn ) NH      00 0  c (A0 C.," L,     NH2
In one aspect, hydrophilic groups including
but not limited lo. Methylene glycol esters
(TEC), as shown above, can be attached to
the drug moiety at R . Without being bound by
any  WO 2007/09567PCIE/1J820071064212
particular themy, the hydrophilic grouphe
internalization and non-agglomeration of the
drug moiety. Exemplary embodiments of
ADCs of Formula T comprising an
aulinalolastatin or 



derivative thereof are described in US
2005-0232649 Al and Domaine et at. (2006)
Bincenjugam 3Chem. 17:111-124, which is
expressly incorporated herein by reference.
Exemplary embodiments of ADCs of Formula
I comprising MIVI AE or DINIAil and various
linker components have the fallowing
structures and abbreviations (wherein "Ab" is
an antibody: p is I to about 8, "Val-Cit" is
vidinemitrulline dipeptide; and "5" is a sulfur
atom:    Ab-MC-vc-PAB-MMAE    Ab-S
20Ab-MC-MMAF Exemplary embodiments of
ADCs of Formula I comprising NEVIAF and
various linker components  thither include
Ah-MC-PA13-14EVIAF and Ab-PAB-MITHAF.
Interestingly, immtmoconjugates comprising
141MAF attached to an antibody by a linker
that is Not protcolytically cleavable have been
shown to possess activity comparable to
immunoconjugates comprising 1411vIAF
attached to an 25antibody by a protcolytically
cleavable linker. See, Doronina et al. (2000
Bloconjugate Chem,  17:114-124. In such
instances, drug release is believed to he
effccledbv antibody degradation in the cell. Id.
Typically, peptide-based drug moieties can be
prepared by forming a peptide bond between
two or more amino acids and/or peptide
fragments. Such peptide bonds can he
prepared, for example. according to the liquid
phase synthesis method (see E. Schrader and
K. I Make, "The Peptides", volume 1, pp
76-136, 1965, Academic Press) that is well
known in the field of peptide chemistry.
Auristalin/dolustatin drug moieties may he
prepared according to the methods of: US
2005-0238649 Al; US Pat No.5635483; US
Pat. No,5780588; Pettit et al (1989)J. Ant.
Chern. Soc. 111:5463-5465; Pettit et al (1998)
Ann-Cancer Drug Design 13:243-277; Pettit,
0.18., et al. 10Synthesis, 1996, 719-725; Pettit
et al (1996)7. Chars Soc. Perkin Trans. I
5:859-863; and Dori:mina (2003) Nat.
Biotechnol. 21CD:778-784.       In particular,
auristatinidulastatin drug moieties of formula
Ds such as MMAY and derivatives thereof
may be prepared using methods described in
US 2005-0238649 Al and Doronina eta).
(2006) Binconjugate Chem. 17:114-124.
Auristatinjdolastain drug moieties of 15formula
DE, such as MMAE and derivatives thereof,
may be prepared using methods described in 



Doronina et al. (2003) Nan Biotech.
21:778-784. Drug-linker moieties MC-MMAF,
MC-M MAE, MC-ye-FAB-MA.1AF, and
MC-ve-PAB-M MAE may be conveniently
synthesized by routine methods, e.g., as
described in Doronitta et al. (2003) Nat
Biotech. 21:778-784, and Patent Application
Publication No. US 2005/0238649 Al, and
then conjugated to an antibody of interest.
20(3) Calicheatnicin        lxi other
embodiments, the immunoeonjugate
comprises an antibody of the invention
conjugated to one or more calicheamicin
molecules. The calicheamicin family of
antibiotics are capable of producing
double-stranded DNA breaks at
sub-picomolar concentrations. For the
Preparation of conjugates of the calicheamicin
family, see U.S. Pat. Nos. 5,712,374,
5,714,586, 255,739,116, 5,767,285,
5,770,701, 5,770,710, 5,773,001, 5,877.296
(all to American Cyanamid (:ompany).
Structural analogues of calicheamicin which
may be used include, but are not limited to,
^pi, njj, car.PSAG and 04 (Hinman et al.,
Cancer Research 53:3336-3342 (1993), Lode
et al., Cancer Research 58:2925-2928 (1998),
and the aforementioned U.S. patents to
American Cyanamid). Another anti-rumor drug
to which the antibody can be conjugated is
OF& 30 which is an antifolate. Both
calicheamicin and OSA have intracellular sites
of action and do not readily cross the plasma
membrane. Therefore, cellular uptake of these
agents through antibody-mediated
internalization greatly enhances their cytotoxic
effects. c) Other cytotoxic  agents  WO
2007/109567PCMJS20071064212 LL-E33288
complex, described inUS Pat Nos. 5,053,394,
5,770,710, as well as espel :a ;CMS (US Pat.
No. 5,877,2961. Enzymatically active. and
fragtnens.s thereof Which can he used
include diphtheria A chain, nonbinding active
fragments of diphtheria toxin, exotoxin A chain
(from Pscudomonas 5acraginosa), thin A
chain, abrin A chain, mode:nein A chain,
alpha-sarcin, Aleurites fordii proteins, dianthin
proteins. Phvtolaca americana proteins (PAPI,
PAH!, and PAP-S), momordica charantia
inhibitor, cumin, crotin, sapatmaria officinalis
inhibitor, gelonin, mitogelhn. restrictocia,
phommyein, enomycin and the trieothecenes.
See, for example. WO 93/21232 published
October 28, 1993. The present invention
further contemplates an imtnonoconl ugate
formed between an antibody and a compound
with nucleolytic activityribonuelease or a DNA
endenuelease such as a deoxyribonuclease;
ON ate).       In certain embodiments, an
immunoconjutrate may comprise a highly
radioactive atom. A variety of radioactive
isotopes are available for the production of
radioconjugated antibodies. 15Examples
include At2II, j'Is, Re ;a6,SIM'', BY P12,
Pb212 and radioactive isotopes of I,u. When
the immunoconjugate is used for detection, it
may comprise a radioactive atom for
scintiaraphic studies, for example te99 or
1123, or a spin label for nuclear magnetic
resonance (N MR) imaging (also known as
magnetic resonance imaMng, tun), such as
iodine-123, iodine-131, indium-111,
fluorine-I9, carbon-13, nitrogen-15, oxygen-]
7, gadolinium, manganese or iron. 



20The radio- or other labels may be
incorporated in the immunoconi agate hi
luimmi ways. For example, the peptide may
be biosynthesized or may he synthesized by
chemical amino acid synthesis using suitable
amino acid precursors involving, for example,
fluorine-19 in place of hydrogen. Labels such
as tc95' or l', Re6, Rem and lain can be
attached via a cysteine residue in the peptide.
Yttrium-90 can be attached via a lysine
residue. The IODOGEN method Winker et al
25 (1978) Bi0Chel77. Biophys. Rest Chnimun.
80: 49-57 can be used to incorporate
iodine-123. "Monoclonal Antibodies in
Immtmoscintigraphy" (Chats I. CRC Press
1989) describes other methods in detail.
In certain embodiments, an immunoconjunate
may comprise an anti-TAT226 antibody of the
invention conjugated to a prodrug-activating
enzyme that converts a prodmg (e.g., a
peptidyl 30chemotherapeutic agent, see WC)
81/01145) to an active drug. such as au
anti-cancer drug. Such immunoconiugates are
useful in antibody-dependent
enzyme-mediated prodrug therapy
("ADEPT"). Enzymes that may be conjugated
to an anti-TAT226 antibody of the invention
include, but are not limited to, alkaline
phosphatases, which are useful for converting
phosphate-containing prodnigs into free
drugs; arylsulfatases, which are useful for
converting sulfate- 35containing prodrugs into
free drugs; cytosine deaminase, which is
useful for converting non-toxic 5-
fluurocytosine into the anti-cancer drug;
5-fluorouraeil; proteascs, such as saratia
protease,  WO
2007/109567ECT1t182007/064212
thennolysin, subtilisin, carboxypeptida.ses
and cathepsins (such as cathepsins B and 1),
which are useful for converting
peptide-containing prodrugs into free drugs;
D-alanylcarboxypeptidases, which are useful
for converting prodrugs that contain D-amino
acid substituents; carbohydrate-cleaving
enzymes such as h-galactosidase and
neuraminidase, which are useful for
converting 5glycosylated prodrugs into free
drugs; 13 lactamase, which is useful for
converting drugs dorivatized with p-lactams
into free drugs; and penicillin amidases, such
as penicillin V amidase and penicillin
amidase, which are useful for converting
drugs detivatized at their amine nitrogens with
phenoxyacetyl or phenylacetyl groups,
respectively, into free dingo. Enzymes may be
be covaleay bound to the anti-TAl226
antibodies of the invention by recombinant
DNA techniques well known 10in the art. Sec,
e.g., Neuberger et al., Nature 312;604-608
(1984). d) Drug Loadito Dale loading is
represented by p, the average number of drug
naoicties per antibody in a molecule of
Formula L Drug loading may range from 1 to
20 drug moieties (D) per antibody. ADCs of
Formula I include collections of antibodies
conjugated with a range of drug moieties,
from 151 to 20. The average number of drug
moieties per antibody in preparations of ADC
from conjugation reactions may be
characterized by conventional means such as
mass spectroscopy, ELBA assay, and HPLC.
The quantitative distribution of ADC in terms
of p may also he determined. In sonic
instances, separation, purification, and
characterization of homogeneous ADC where
p is a certain value from ADO with other drug
loadings may be achieved by means such as
20reverse phase BPI Al or electrophoresis. 



For some antibody-ding conjugates, p may be
limited by the number of attachment sites or
the antibody. For example, where the
attachment is a cysteine thioh as in the
exemplary embodiments above, an anti hotly
may have only one or several eystoine thin'
groups, or may have only one or several
sufficiently reactive thiol groups through which
a linker may be attached. In 25certain
embodiments, higher drug loading, e.g. p >5,
may cause aggregation, insolubility, toxicity,
or loss of cellular permeability of certain
antibody-drug conjugates. In certain
embodiments, the drug loading for an ADC of
the invention ranges from 1 to about 8; fixan
about 2 to about 6; or from about 3 to about 5.
Indeed, it has been shown that for certain
ADCs, the optimal ratio of drug moieties per
antibody may be less than 8, and may be
about 2 to about 5. See US 2005-0238649
30Al.       In certain embodiments, fewer than
the theoretical maximum of drug moieties are
conjugated to an antibody during a
conjugation reaction. An antibody may
contain, for example, lysine residues that du
not react with the drug-linker intermediate or
linker reagent, as discussed below. Generally,
antibodies do not contain many free and
reactive cysteine thin' groups which 35may be
linked to a ding moiety; indeed most cysteine
thiol residues in antibodies exist as disulfide
bridges. In certain embodiments, an antibody
may be reduced with a reducing ago.nt such
as dithiuthreitol (DTT) or
tricarbonylethylphosphine (TCEP), under
partial or total reducing conditions, to
generate reactive cysteine third groups. In
certain embodiments, an antibody is snbectcd
to denaturing conditions to reveal reactive
nucleophilic groups such as lysine a cysteine.
5The loading (drug/antibody ratio) or an ADC
may be controlled in different ways, e.g., by:
14) limiting the molar excess of drag-linker
intermediate or linker reagent relative to
antibody, (ii) limiting the conjugation reaction
time or temperature, and (iii) partial or limiting
reductive conditions for eystcine thiol
modification. It is to be understood that where
more than one nucleophilic group reacts with
a drug-linker 10irsteranediatc or linker reagent
followed by drug moiety reagent, then the
resulting product is a mixture of ADC
compounds with a distribution of one or more
Mug moieties attached to an antibody. The
average number of drugs per antibody may be
calculated from the mixture by a dual ELISA
antibody assay, which is specific for antibody
and specific for the drug. Individual ADC
molecules may he identified in the mixture by
mass spectroscopy and separated by IIPLC,
ldhydrophobic interaction chromatography
(see, e.g., Hamblen, K.J., et al. Effect of drug
loading on the pharmacology,
pharmacokinetics, and toxicity of an
anti-CD30 antibody-drug conjugate," Abstract
No. 624, American Association for Cancer
Research, 2004 Annual Meeting, March
27-31, 2004, Proceedings of the AACR,
Volume 45, March 2004; Alley, S.C., et al.
"Controlling, the location of drug attachment in
antibody-drug conjugates," Abstract No. 627,
American Association 20for Cancer Research,
2004 Annual Meeting, March 27-31, 2004,
Proceedings of the AACR, Volume 45, March
2004). In certain embodiments, a
homogeneous ADC with a single loading
value may be isolated from the conjugation
mixture by electrophoresis or
chromatography. e) Certain Metho ofPrenarin
tmnumeun' An ADC of Formula I may be
prepared by several routes employing organic
chemistry 25reactious, conditions, and
reagents known to those skilled in the art,
including: (1) reaction of a nucl eophi lie group
of an antibody with a. bivalent linker reagent
to form Ab-L via a covalent bond, 



followed by reaction with a drug moiety 1);
and (2) reaction of a IRICieOpill lie group of a
drug moiety with a bivalent linker reagent, to
form D-14, via a covalent bond, followed by
reaction with a nucleophilic group of an
antibody. Exemplary methods for preparing an
ADC of Formula I via the 30latter mule are
described in US 2005-0238649 Al, which is
expressly incorporated herein by reference.
Nucleophilic, grotaps on antibodies include,
but are not limited to: (i)N-teiminal amine
groups, Oil side chain amine groups, e.g.
lysine, (iii) side chain thiol Damps, e.g.
cysteine, and (iv) sugar hydroxyl or amino
groups where the antibody is glycosylated.
Amine, thiol, and hydroxyl groups are
nucleophilic and capable of reacting to form
covalent bonds with electrophil ie groups ma
WO 2007/109567RCWIT82007106421.2
linker moieties and linker reagents including:
(i) active esters such as NHS esters, HOBt
esters haloformates, and acid halides; Bil alkyl
and benzyl halides such as haloacetamidem
(iii) aldehydes, ketones, eadroxyl, and
maleimide groups. Conant antibodies have
reducible 'merchant disulfides, - bridges.
Antibodies may be made reactive for
conjugation with linker reagents by
7treatmentMg agent such as OTT
(dithiothrenol) or tricarbonylethylphosphine
(WEE). such that the antibody is fully or
partially reduced. Each eysteine bridge will
thus form, theoretically, two reactive thiol
nucleophiles. Additional nueleophilic groups
can he introduced into antibodies through
modification of lysine residues, e.g., by
reacting lysine residues with 2- iminothiolane
(Trauils reagent), resulting in conversion, of
an amine into a thiol. Reactive thiol to groups
may be introduced into an antibody by
introducing one, two, three, four, or more
cysmine residues (e.e., by preparing variant
antibodies comprising one or more
0011-native cysteine amine acid residues).
Antibody-drug conjugates of the invention
may also be produced by reaction between an
electrophilic group on an antibody, such as an
aldehyde or ketone carbonyl group, with a
15nucleophilic group on a linker reagent or
drug. -Useful nueleophilie groups on a linker
reagent include, but are not limited to,
hydrazidc, oxime, amino, hydrazine,
thiosemicarbazone, hydrazine carboxylate,
and a tylhydrazide. In one embodiment, a.n
antibody is modified to introduce eleetrophilic
moieties that are capable of reacting with
nucleophilic subsiments on the linker reagent
or drug. In another embodiment, the sugars of
glyeosylated antibodies may be oxidized, e.g.
70with periodate oxidizing reagents, to form
aldehyde or ketone groups which may react
with the amine group of linker reagents or
drug moieties. The resulting Maine Schiff
base groups may form a stable linkage, or
may be reduced, e.g. by borohydride reagents
to form stable amine linkages. In one
embodiment, reaction of the carbohydrate
portion of a glycosylated antibody with either
galactose oxidase or sodium meta-periodate
may yield carbonyl (aldehyde and ketone)
groups in the 25antibody that can react with
appropriate groups on the drug (Hermanson,
Bioconjugate Techniques). In another
embodiment, antibodies containing
ET-terminal serine or threonine residues can
react with sodium metateriodate. resulting in
production of an aldehyde in place of the first
amino acid (Geoghegan & Stroh, (1992)
Binconjugate Chew, 3:138-146; US 5362852).
Such an aldehyde can be reacted with a drug
moiety or linker nucleophile. 30Nucleophilic
groups on a drug moiety include, but are not
limited to: amine, tbiol, hydroxyl, hydrazide,
oxime, hydrazine, thiosemicarbazone,
hydrazine carboxylate, and arylhydrazide
groups capable of reacting to form covalent
bonds with electrophilie groups on linker
moieties and linker 



reagents including: (i) active esters such as
NITS esters, HOBt esters, halciformates, and
acid halides; (ii) alkyl and benzyl halides such
as haloacetamides; (iii) aldehydes, ketones,
carboxyl, and 35matenni& groups.  WO
2007/109567FCT/US2007/064212 The
compounds of the invention expressly
contemplate, but are not limited to, ADC
prepared with the following cross-linker
reagents: MIPS, FMCS, DBMS, HENS,
LC-SMCC, RIBS, MPHIL SHAP, SLA, STAR,
SMCC, SMP13, SNIPH, sulfo-FMCS,
sultb-OMRS, sulfo-NIATIS. sulfo-MBS,
sulfo-SIA13, sulfo-SMCC, and sulfo-SMPB,
and SMS13 Duceinimisly1-(4-
5vinylsulfone)benzoate) which are
commercially available (e.g., from Pierce
Biracehnolog( Inc., Rockford, TA., USA; see
pages 467-498, 2003-2004 Applications
Handbook and Catalog.
Immunoconjugates comprising an antibody
undo eytotoxic agent may also he made using
a variety of bifunctional protein coupling
agents such a.s
N-succinimidy1-3-(2-pyridyldithio) propionate
(SPDP), succinimidy1-4-(N-maleimidoniethyld
cyclohexane-l-carboxylate (SMCC),
10iminothiolanc (IT), bifunctional derivatives
of imidoosters (such as (timothy' adipiruidatc
HOT active esters (such as di succinimidyl
suberate), aldehydes (such as
?Antal-aldehyde), his-azido compounds (such
as his (p-azidobenzoyl) boxanodiamine),
bis-diazonium derivatives (such as
Hs(p-diazoniumbenzoyq-ethylenediamine),
diisocyanates (such as toluene
2,6-diisoeyanate), and bisactive fluorine
compounds (such as 1,5-di
fluom-2.4-dinitroberizene). For example, a
ricin 15immunotoxin can he prepared as
described in Vitena et al., Science 238:1098
(1987). Carbon-14- labeled
1-isothioeyanatobenzyl-3-methyldiethylene
triaminepentaacetie acid (MX-DT PA) is an
exemplary dictating agent for conjugation of
radionucicotide to the antibody. See
W094/11026.       Alternatively, a fusion
protein comprising an antibody and a
cytotoxic agent may be made, e.g., by
recombinant techniques or peptide synthesis.
A recombinant DNA molecule may comprise
20 regions encoding the antibody and
cytotoxic portions of the conjugate either
adjacent to one another or separated by a
region encoding a linker peptide which does
not destroy the desired properties of the
conjugate. In yet another embodiment, an
antibody may be conjugated to a "receptor"
(such as streptavidin) for utilization in tumor
pre-targeting wherein the antibody-receptor
conjugate is 25administered to the patient,
followed by removal of unbound conjugate
from the circulation numt clearing agent and
then administration of a "ligand" (e.g., avidin)
tvhich is conjugated to a cytotoxic agent (e.g.,
a radionueleotidc). aeronaut Formulations In
one aspect, the invention further provides
pharmaceutical formulations comprising at 50
least one anti-TAl226 antibody of the
invention and/or at least one
immunoconjugate thereof. In some
embodiments, a pharmaceutical formulation
comprises 1) an anti-TAT226 antibody and/or
an immunuconjugate thereof, and 2) a
pharmaceutically acceptable carrier. In some
embodiments, a pharmaceutical formulation
comprises IT an anti-TAT226 antibody and/or
an immunoconjogate thereof, and optionally,
2) at least one additional therapeutic agent.
Additional therapeutic agents 35include, but
are not limited to, those described below in
Section 5.2. 



Pharmaceutical formulations comprising an
antibody or immunocomugate of the invention
are prepared for storage by mixing the
antibody or immunoconjugate having the
desired degree of purity with optional
physiologically acceptable carriers, exeipients
or stabilizers (Remington's Pharmaceutical
&lancer 16th edition, Gail, A. Ed. (1980)) in
the form of aqueous solutions Of 3lyophilized
or other dried formulations. Acceptable
CdtherS, eacipients, or stabilizers are
nontoxic to recipients at the dosages and
concentrations employed, and include buffers
such as phosphate, citrate, histidine and other
organic acids: antioxidants including ascorbic
acid and methionine; preservatives (such as
octadecyldimethylbenzyl ammonium chloride;
hexamethonium chloride; benzalkonium
chloride, benzethunium chloride); phenol,
butyl or henzyl alcohol: alkyl parabene such
as methyl Or propyl parabcn; catechol;
resorcinol; cyclohexanoh 3-pentanci; and
hi-cresol); low molecular weight (less than
about 10 residues) polypeptides, proteins,
such as serum albumin. gelatin, or
immunoglobulins; hydrophilic polymers such
as polyvinylpyrrolidone; amino acids such as
glyeine, glutamine, asparagine, histidine,
arainine, or lysine: momisaccharides,
disaccharides, and other carbohydrates
including glucose, 'mimosa or dextrins:
chelating agents such as FITIA; 15sugars
such as sucrose, manuitol, trchalose or
sorbitol; salt-forming counter-ions such as
sodium; metal complexes (e.g., Zn-protein
complexes); author non-ionic surfactants such
as TWEEN m, PLUIZONICS33' or
polyethylene glycol (PEG). Pharmaceutical
formulations to be used for in vivo
administration are generally sterile. This is
readily accomplished by filtration through
sterile filtration membranes. 20Active
ingredients may also he entrapped in
microcapsulc prepared, for example, by
coacervation techniques or by interfacial
polymerization, for example,
hydroxymethyleellutosc or
gelatinancrocapsule and
poly-Onothylmethacylateimicrocapsule,
respectively, in colloidal drug delivery systems
(for example, liposomes, albumin
microspberes, inichmulsions, nano-partietes
and nanocapsules) or in macreemulsions.
Such techniques are disclosed ill Remington's
25Pharmaceutical Sciences 16th edition,
Osol, A. Ed. (1980).         Sustained-release
preparations may be prepared. Suitable
examples of sustained-release preparations
include semipermeable matrices of solid
hydrophobic polymers containing the antibody
or immunuconjugate of the invention. which
matrices are hi the fonn of shaped articles,
e.g., films, or microcapsule. Examples of
sustained-release matrices include polyesters,
hydrogels 30 (for example,
poly(2-hydroxyethylmethacrylate), or
polavinylalcohol)), polylacades (U.S. Pat. No.
3,773,919), copolymers of L-21Lliarthe acid
and y ethyl-L-glutamatc, non-degradable
ethylene-vinyl acetate, degradable lactic
acid-glycolic acid copolymers such as the
LUPRON DEPOT253 (injectable
microspheres composed of lactic acid-glycolic
acid copolymer and leuprolide acetate), and
poly-D-(-)-3-hychoxybutyric acid. While
polymers such as ethvlene-vinyl acetate and
lactic 35acid-glycolic acid enable release of
molecules for over 100 days, certain
hydrogels release proteins for shorter time
periods. When encapsulated antibodies or
immunoconjugatcs remain in the body  for a
long time, they may denature or aggregate as
a result of exposure to moisture at 37C,
resulting in a loss of bioloOcal activity and
possible changes in immunogenici tv. Rational
strategies can be devised for stabilization
depending on the mechanism involved. For
example, if the aggregation mechanism is
discovered to be intermolecular S-S bond
formation through thio-- 5disulfide
interchange, stabilization may be achieved by
modifying sulthydryl residues, lyophilizing
from acidic solutions, controlling moisture
content using appromiate additives, and
developing specific polymer matrix
compositions. E.. Methods or Using Anti-
A1126 Antibodies and I winninneol gates 1,
Diagnostic Inetlsociv and methods of
detection       In one aspect, anti-TAT226
antibodies and immunoconjugates of the
invention are usefin for detecting the presence
of TAT226 in a biological sample. The term
"detecting" as used herein encompasses
quantitative or qualitative detection. In certain
embodiments, a biological sample comprises
a cell or tissue, such as the tissues listed in
Figure 13. In certain embodiments, such
tissues include normal and(or cancerous
tissues that express TAT226 at higher levels
relative to 15other tissues, for example,
ovarian, kidney, brain, endometrial, adrenal,
bone, lung, skin, and soft tissue. 



In one aspect, the invention provides a
method of detecting the presence of TAT226
10 a biological sample. in certain
embodiments, the method comprises
contacting the biological sample with an
anti-TAT226 antibody under conditions
permissive for binding of the anti-TAT226
20antibody to TAT226, and detecting whether
a complex is formed between the anti-TAT226
antibody mid TAT226.       In one aspect, the
invention provides a method of diagnosing a
disorder associated with increased expression
of TAT226. To certain embodiments, the
method comprises contacting a test cell with
:in anti-TAT226 antibody; determining the
level of expression (either quantitatively or
25qualitatively) of TAT226 by the test cell by
detecting binding of the anti-TAT226 antibody
to TAl226; and comparing the level of
expression of TAl226 by the test cell with the
level of expression of TAT226 by a control cell
(e.g., a normal cell of the same tissue origin
as the test cell or a cell that expresses
TAT226 at levels comparable to such a
normal cell), wherein a higher level of
expression of TAT226 by the test cell as
compared to the control cell indicates the
presence of a 30 disorder associated with
increased expression of TAT226. in certain
embodiments, the test cell is obtained from an
individual suspected of baying a disorder
associated with increased expression of
TAT226. In certain embodiments, the disorder
is a cell proliferative disorder, such as a
cancer or a  WO
2007/109567PCT/US20071064212
Exemplary cell proliferative disorders that may
be diagnosed using an antibody of the
invention include cancerous conditions such
as tumors, e.g., carcinomas (epithelial
IUMOTS) and blastomas (embryonic
tissue-derived tumors), and in certain
embodiments, ovarian cancer, uterine cancer,
(including endoinctrial cancer), and kidney
cancer, including nephroblastomasWilms'
tumor). Ovarian cancer, its particular,
encompasses a heterogeneous group of
malitmant tumors derived from the ovary.
Approximately 90% of math/pant ovarian
tumors are epithelial in origin: the remainder
are germ cell and stromal tumors. Epithelial
ovarian tumors are classified into the following
histological subtypes: serous
adermeareinomas (constituting about 50% of
epithelial ovarian rumors); endometrioid
adenocaminomas (520%); mucinous
adenocarcinomas (310%); clear cell
caminomas (35-10%); Brenner (transitional
cell) tumors (relatively uncommon). The
prognosis for ovarian cancer, which is the
sixth most common cancer in women, is
usually poor, with rive year survival rates
ranging from 5-30%. For reviews of ovarian
cancer, see Fox at al. (2002) "Pathology of
epithelial ovarian cancer," in Ovarian Cancer
ch. 9 (Jacobs at al., eds., Oxford University
Press, New York): Morin at al. (2001)
"Ovarian Cancer," in Encyclopedic Reference
of ISCancer, pp.654-656 (Schwab, ed.,
Springer-Verlag, New York). 'The present
invention contemplates methods of
diagnosing or treating any of the epithelial
ovarian tumor subtypes described above, and
to particular, the serous adenocarcinoma
subtype.        in certain embodiments, a
method of diagnosis or detection, such as
those described above, comprises detecting
binding of an anti-TAT226 antibody to TAT226
expressed on the surface of a 20cell or in a
membrane preparation obtained from a cell
expressing TAT226 on its surface. in certain
embodiments, the method comprises
contacting a cell with an anti-TAT226 antibody
under conditions permissive for binding of the
anti-1AT226 antibody to TAT226, and
detecting whether a complex is formed
between the anti-TAT226 antibody and
TAT226 on the cell surface. An exemplary
assay for detecting binding of an anti-1AT226
antibody to 1AT226 expressed'l'A'l226 25on
the surface of a cell is a "FAGS" assay, such
as that described in Example D, below.
Certain other methods cm be used to detect
binding of anti-TAT226 antibodies to TAl226.
Such methods include, but arc not limited to,
antigen-binding assays that are well known in
the art, such as western blots,
radioimmunoassays, HASA (enzyme linked
immunosorbent assay), "sandwich"
immunoassays, immunoprecipitation assays,
fluorescent immunoassays, protein A
30inanunoassays, and immunohistochemistry
(IBC). 



In certain embodiments, anti-TAT226
antibodies are labeled. Labels include, but are
not limited to, labels or moieties tha.t arc
detected directly (such as fluorescent,
ehromophoric, electron-dense,
chemilmninescent, and radioactive labels), as
well as moieties. such as enzymes or ligands,
that are detected indirectly, e.g., through an
enzymatic reaction or molecular interaction.
35Exemplary labels include, hut are not
limited to, the radioisotopes '22, 'IC,and 'sit
fluorophores such as rare earth ehelates or
fluorescein and its derivatives, rhodamine and
its  WO 20071109567PCW1T32007/064212
derivatives, dansyl, umbelliferone,
luceriferases, e.g., firefly luciferase and
bacterial luciferase (1111 Pat No. 4,737,456),
luciferin, 2,3-dihydroplithalazinedione,
horseradish peroxidase (HR P), alkaline
phosphatic, llsgalactosidase, glucoamylase,
lysozymc, sacchatide oxidases, e.g., glucose
oxidase, galactose oxidase, and
ulucose-6-pbosphate dehydrogsmase,
heterocyclic oxidases such as uricase and
xanthine oxidase, coupled with an enzyme
that employs hydrogen peroxide to oxidize a
dye precursor such as I1RP, ladoperoxida.s,
or mieroperoxidase, biotintavidin, spin labels,
bacreriophage labels, stable free radicals, and
the like.       In =lain embodiments,
anti-TAT226 antibodies are immobilized on an
insoluble matrix. Immobilization entails
separating the anti-TAT226 antibody from any
TAT226 that remains free in 10  solution. This
conventionally is accomplished by either
insolubilizing the antisTAT226 antibody before
the assay procedure, as by adsorption to a
water-insoluble matrix or surface (Biennia of
oil., U.S. 3,720,760), or by covalent coupling
for example, using glutaraidehyde
cross-linking), or by inSTI lubilizing the
anti-TAT226 antibody after formation of a
complex between the anti-TAT226 antibody
and TAT226, rig., by immunoprecipitatioll
lbAny of the above embodiments of diagnosis
or detection may be carried out using an
immunoconjugate of the invention in place of
or in addition to an anti-TAT226 antibody. 2.
Therapeutic methods An antibody or
immunocortjugam of the invention may be
used in, for example, in i'stus, d itt rho
therapeutic methods. In one aspect, the
invention provides methods for inhibiting
20cell growth or proliferation, either in vivo or
in vitro, the method comprising exposing a cell
to an anti-TAT226 antibody or
immunoconjugate thereof under conditions
permissive for binding of the
immunoconjustate to TAT226. "Inhibiting cell
growth or proliferation" means decreasing a
cell's growth or proliferation by at least 10%,
20%, 30%, 40%, 5(1%, 60%, 70%, 80%, 90%,
95%, or 100%, and includes inducing cell
death. In certain embodiments, the cell is a
tumor cell. In certain 25embodiments, the cell
is an ovarian tumor cell, a uterine tumor cell, a
brain tumor cell, or a kidney tumor cell. In
certain embodiments, the cell is a xemaraft,
e.g,., as exemplified herein.       In one aspect,
an antibody or immonoconjunate of the
invention is used to treat Or prevent a cell
proliferative diSOniet In certain embodiments,
the cell proliferative disorder is associated
with increased expression and/or activity of
TAT226. For example, in certain
embodiments, the cell 30proliferative disorder
is associated with increased expression of
TA:11226 on the surface of a cell, In certain
embodiments, the cell proliferative disorder is
a tumor or a cancer. Examples of cell
proliferative disorders to be treated by the
antibodies or immunoconjugates of the
invention include, but are not limited to,
cancerous conditions such as tumors, e.g.,
carcinomas (epithelial tumors) and blastomas
(embryonic tissue-derived motors, and in
certain embodiments, ovarian cancer; uterine
33cancer, including endometrial cancer brain
tumors (c.g., astrocromas, encompassing
advanced  WO
2007/105567PCMJS2007/064212 



stage gliomas, also referred to as
glioblastoma multiforme); and kidney cancer,
including nephroblastomas (e.g., Wilms'
tumor). In one aspect., the invention provides
methods for treating a cell proliferative
disorder comprising administering to an
individual an effective amount of an
anti-TAT226 antibody or 5immunoeonjugat.e
thereof In certain embodiments, a method for
treating a cell proliferative disorder comprises
administering to an individual an effective
amount of a pharmaceutical formulation
comprising an anti-TAT226 antibody and,
optionally, at least one additional therapeutic
agent; such as those provided below. In
certain embodiments, a method for treating, a
cell proliferative disorder comprises
administering to an individual an effective
amount of a 10pharmaceutical formulation
comprising I) an immunoconj agate
comprising an anti-TAT226 antibody and a
ozzotoxic agent; and optionally, 2) at least
one additional therapeutic agent, such as
those provided below.          In one week, at
least some of the antibodies or
immunoeoniugates of the invention call hind
TAT226 from species other than human.
Accordingly, antibodies or immtmoconjugates
of the 15 invention can be used to bind
1AT226, e.g., in a cell culture containing
TAT226, in humans, or in other mammals
having a TAT226 with which an antibody or
immunoconjugate of the invention
cross-reacts (c.a. chimpanzee, baboon,
marmoset, cynomolgus and rhesus monkeys,
pig or mouse). In one embodiment, an
anti-TAT226 antibody or immunoconjugate
can be used for inhibiting a TAT226 activity by
contacting the antibody or immunoconjugate
with 1AT226 such that TAT226 20activity is
inhibited. In one embodiment, the TAT226 is
human TAT226.         In one embodiment, an
anti-TAT226 antibody or immunocunjugate
can be used in a method for binding TAl226 in
an individual suffering from a disorder
associated with increased TAT226 expression
and/or activity, the method comprising
administering to the individual the antibody or
inanimoconjunate such that TAT226 in the
individual is bound. In one embodiment, the
TAT226 is 25human TAT226, and the
individual is a human individual. Alternatively,
the individual can be a mammal expressing
TAT226 to which an anti-7AT226 antibody
hinds. Still further the individual can be a
mammal into which TAT226 has been
introduced (e.g.. by administration of TAT226
or by expression of a transgene encoding
TAT226). An anti-TAT226 antibody or
immunoconjug-ate can be administered to a
human for 30therapeutic purposes. Moreover,
an and-TAT226 antibody or immunoconjugate
can be administered to a nun-human mammal
expressing TAT226 with which the antibody
cross-reacts (e.g., a primate; pig, tut, or
mouse) for veterinary purposes or as an
animal model of human disease. Regarding
the latter, such animal models may be useful
for evaluating the therapeutic efficacy of
antibodies or immunoconjugates of the
invention (e.g., testing of dosages and time
courses of administration).  WO
2007/10956oPCIOUS2007/064212
Antibodies or irtimunoconugatcs of the
invention can he used either alone or in
combination with other compositions in a
therapy. For instance, an antibody or
immunoconjugate of the invention may be
co-administered with at least one additional
therapeutic agent and/or adjuvant. In certain
embodiments, an additional therapeutic agent
is a C.IL,TOMXie agent, a 5chemotherapeutic
agent, or a growth inhibitory agent. In one of
such embodiments, a chemotherapeutic agent
is an agent or a combination of agents used in
the treatment of ovarian cancer, such as a
platinum compound (e.g., cisplatin or
carhoplatin); a a:teat:lePafllitaxel or
(10CetaKee; topetecan; an anthracycline lags
dosurubicin (AIIRLASINVIVal) or linosomal
doxoruhicin (DOXILE)); gemcitabine;
cyclophosphamide; vinorelbine
(NAST:LEI-NES)); tohexamethylmeatimine;
ifosfamide; and etoposidet in another of such
embodiments, a 



chemotherapeutic agent is an agent or a
combination of agents used in the treatment
of uterine or endometrial cancer, such as
cisplatin, carbophain, doserubicin, paditaxel,
metheireesam, fluoreurocil and
medroxyprogetacione, in 'mother of such
embudintsits, a eilenlOthempeotic - oAnbi
nation of agents used in is treatment of brain
rum at. snub as a nitrosotrua 15Otte Or
lommairted; a cytotosie agent (ca., minotecau
or temosolamide); an anti- angiogenic agent
(e.g., thalidomide, ATTP-4:70, platelet factor
1, interferon and endostatin); a differentiating
agent (e.g., retinoids, phenylbutsrate,
plicnylacetate, and antimeoplastons); an
anti-invasion agent (e.g., matrix
metalloproleinase inhibitors such as
marimastat); a signal transduction modulator
(e.g., lamoxifen, bryostatin, and 0-6
benzyguanine); a topoisomorase inhibitor
(e.g., irinotcean or topotecan); and a growth
factor inhibitor (e.g., a tyrosine kinase
inhibitor). In another of such embodiments, a
chemotherapeutic agent is an agent or a
combination of agents used in the treatment
of kidney cancer (e.g., Wilms' tumor), such as
vincristine. actinomycin 0, adriamycin,
dosombicin, cyclophosphamide, ifosfamide,
etoposide. and carboplatin. hi certain
embodiments, an antibody of the invention
may be combined with an anti-inflammatory
and/or antiseptic. 25Such combination
therapies noted above encompass combined
administration (where two or more therapeutic
agents are included in the same or separate
formulations), and separate administration, in
which case, administration of thc antibody or
immunoconjugate of the invention call occur
prior to, simultaneously, and/or following,
administration of the additional therapeutic
agent and/or adjuvant. Antibodies or
immunoconjugates of the invention can also
be used in combination with radiation therapy.
An antibody or immunoconjugate of the
invention (and any additional therapeutic
agent or adjuvtttit) can be administered by any
suitable means, including parententl,
subcutaneous, intraperitoneal,
intrapulmonary, and intranasal, and, if desired
for local treatment, intralesional
administration. Parenteral infusions include
intramuscular, intravenous, intraarterial,
35intraperitoneal, or subcutaneous
administration, hi addition, the antibody or
inimunoconjugate is suitably administered by
pulse infusion, particularly with declining
doses of the antibody or  WO
2007/109567PCIL/US2007/064212
ntmunoconjugase. Dosing can be by any
suitable route, e.g. by injections, such as
intravenous or subcutaneous inj(X>tiOnS,
depending in part on whether the
administration is brief or chronic. When the
binding target is located in he brain, certain
embodiments of the invention provide for the
antibody or immunoconjugatc to traverse the
blood-brain bather. Several art-known 5
approaches exist for transporting molecules
across the blood-brain barrier, including, but
not limited to, physical methods, lipid-based
methods, stem cell-based methods, and
receptor and channel-based methods.
Physical methods of transporting an antibody
or immunticord agate across the blood-brain
barber include, but ire not limited to,
ciorcumventing the blood-brain barrier
entirely, or by creating 10openings in the
blood-brain barrier. Circumvention methods
include, hut are not limited to, direct injection
into the brain (see, e.g., Papanastassiou at at,
Gene Therapy 9: 398-406 (2002)), interstitial
infusion/convection-enhanced delivery (see,
e.g., Bobo et al., Proc. Nail. Acad. Set. USA
91: 2076-2080 (1994)), and implanting a
delivery device in the bmin (see, e.g., Gill et
al., Nature Med. 9: 589-595 (20(13)i and
Ohmic} Wafers431, Guildford
Pharmaceutical). Methods of creating
15opening; in the barrier include, but are not
limited to, ultrasound (see, e.g., U.S. Patent
Publication No, 2002/0038086), osmotic
pressure (e.g., by administration of hypertonic
marmitol (Nem:cm/It, E. A., implication of the
Blood-Brain Barrier and its Manipulation, 'lois
1 Ss 2, Hem Press, N.Y. 



(1989)), permeabilinticin by, e.g., bradykinin
or permeabilizer A-7 (sec,U.S. Patent Nos.
5,112,596, 5,268.164, 5,506,206, and
5,686416), and transfection of neurons that
straddle the 20blood-brain barrier with vectors
containing genes encoding the antibody (see,
e.g., U.S. Patent Publication No.
2003/0083299).         Lipid-based methods of
transporting an antibody or imsnunnconjugate
across the blood-brain barrier include, but are
not limited to, encapsulating the antibody or
imimmoconjugate in Liposomes that are
coupled to antibody binding fragments that
bind to receptor; on the vascular
75endothelium of the blood-brain barrier (see,
e.g., U.S. Patent Application Publication No.
20020025313), and coating the antibody or
immunoconjugate in tow-density lipoprotein
particles (see, e.g., U.S. Patent Application
PublicationNo. 20040204354) or
apolipoprotein E (see, e.g., U.S. Patent
Application Publication No, 20040131692).
Stem-cell based methods of transporting an
antibody Or immunoconiugate across the
blood- 30braid barrier entail genetically
miginceling neural progenitor cells (NPCs) to
express the antibody or immunoconj agate of
interest and then implanting the stem cells
into the brain of the individual to be treated.
See Behrstock et al. (2005) Gene Then 15
Dec. 2005 advanced online publication
(reporting that NPCs genetically engineered to
express the neurotrophic factor GDNF
reduced symptoms of Parkinson disease
when implanted into the brains of rodent and
primate models). 35Receptor and
channel-based methods of transporting an
antibody or immunoconjugate across the
blood-brain bander include, but are not limited
to, using glueocorticoid blockers to  increase
permeability of the blood-brain barrier (see,
e.g., U.S. Patent Application Publication Nos,
2002/0065259,2003/0162695. and
2005/0124533); activating potassium
channels (see, e.g., U.S. Patent Application
Publication No. 20090089473), inhibiting ABC
drug transporters (sec, e.g.; U.S. Patent
Application Publication No. 2003/0073713);
coating antibodies or immunoconjugates with
a transferrin and modulating activity of the one
or more transferrin receptors (see, e.g., U.S.
Patent Application PublicationNo. 2003/01291
86), and cationizing the antibodies or
immunoconjugates (see, e.g., U.S. Patent No,
5,00097). Antibodies or immunoconjug,ates of
the invention would be formulated, dosed, and
administered in a fashion consistent with good
medical practice. Factors for consideration in
this liltcontext include the particular disorder
being treated, the particular mammal being
treated, the clinical condition of the individual
patient, the cause of the disorder, the site of
delivery of the agent, the method of
administration, the scheduling of
administmtion, and other factors known to
medical practitioners. The antibody or
immutioconjugate need not be, but is
optionally formulated with one Or more agents
currently used to prevent or treat the disorder
in question. The effective 15amount of such
other agents depends on the amount of
antibody or immunoconjugate present in the
formulation, the type of disorder or treatment,
and other factors discussed above. These are
generally used in the same dosages and with
administration routes as described herein, or
about from I to 99% of the dosages described
herein, or in any dosage and by any route that
is empirically/clinically determined to be
appropriate. 20For the prevention or treatment
of disease, the appropriate dosage of an
antibody or immunoconiugate of the invention
(when used alone or in combination with one
or more other additional therapeutic agents,
such as chemotherapeutic agents) will
depend on the type of disease 



to be treated, the type of antibody or
immunoconjugate, the severity and course of
the disease, whether the antibody or
immunoconjugate is administered fur
preventive or therapeutic purposes,
25previous therapy, the patient's clinical
history and response to the antibody or
immunoconjugate, and the discretion of the
attending physician. The antibody or
ieraraMOCOrijagate is suitably administered
to the patient at one time or over a. series of
tmatments. Depending on the type and
severity of the disease, about 1 ttgikg to 15
mg/kg (e.g. 0.1mg(kg lOrnekg) of antibody or
immunoconiugate can be an initial candidate
dosage for administration to the patient,
whether, for 30example, by one or more
separate administrations, or by continuous
infusion. One typical daily dosage might range
from about 1 pg/kg to 100 mg/kg or more,
depending on the factors mentioncx1 above.
For repeated administrations over several
days or longer, depending on the condition,
the treatment would generally be sustained
until a desired suppression of disease
symptoms occurs. One exemplary dosage of
the antibody or immunoconjugate would be in
the range from about 0.05 35ingleg to about
10 ingfkg. Thus, one or more doses of about
0.5 tog/kg, 2.0 mg/kg, 4.11 mg/kg or 10 mg/kg
(or any combination thereof) may be
administered to the patient. Such doses May
be  WO 2007/169864PCT/US2097/064212
administered intermittently, e.g. every week or
every three weeks (e.g. such that the patient
receives from about two to about twenty, or
e.g. about six doses of the antibody or
immunoconjugate). An initial higher loading
dose, followed by one or more lower doses
may be administered. An exemplary dosing
regimen comprises administering an initial
loading dose of about 4 mg/kg, 5followed by a
weekly maintenance dose of about 2 mgdcg,
of the antibody, However" other dosage
regimens may be useful. The progress of this
therapy is easily monitored by conventional
techniques and assays. 3. Assays Anti-TA I
226 antibodies aoeonjngates of the invention
may be characterized for titheir
physical/chemical properties and/or biological
activitiesus a nays known in the art. a) Activity
assays        In one aspect, assays are
provided for identifying anti-TAT226
antibodies or inummoconjugates thereof
having biological activity. Biological activity
may include, e.g., the ability to inhibit cell
growth or proliferation (e.g., "cell killing"
activity), or the ability to induce cell 15death,
including programmed cell death (apoptosis).
Antibodies or himmnoconjunates having such
biological activity in vivo and/or in vitro are
aLso provided. In certain embodiments, an
anti-TAT226 antibody or immunoconjugate
thereof is tested for its ability to inhibit cell
growth or proliferation in vitro_ Assays for
inhibition of cell growth or proliferation are well
known in the art. Certain assays for cell
proliferation, exemplified by the 20"cell killing"
assays described herein, measure cell
viability. One such assay is the Condor-6101
Luminescent Cell Viability Assay, which is
commercially available from Promega,
(Audition, W1). That assay determines the
number of viable cells in culture based (m
quantitation of ATP present, which is an
indication of metabolically active cells. See
Crouch et al 993).1. Imthunol. Meth.
160:81-88, US Pat. No. 6602677. The assay
may be conducted in 96- or 384-well format,
making, it 



25amenable to automated high-throughput
screening (1-ITS). See Cree et al (1995)
AntiCancer Drugs 6:398-404. The assay
procedure involves adding a. single reagent
(CellTher-GloT Reagent) directly to cultured
cells. This results in cell Iysis and generation
of a Itunincent signal produced by a.
luciferase reaction. The luminescent signal is
proportional to the amount of ATP present,
which is directly proportional to the number of
viable cells present in culture. Data can be
recorded by ittluminometer or CCD camera
imaging device, The luminescence output is
expressed as relative light units (RDA.
Another assay for cell proliferation is the hill
assay, colorimetric assay that measures the
oxidation of
3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetraz
olium bromide to fbrmazan by mituchondrial
reductase. like the CellTiter-GloThl assay, this
assay indicates the number of  WO 2007
09567PCT1HS2007/064212 metabolically
active coils present in a cell culture. See, e.g.,
MOSM21111 (1953)1. Itothunol. Meth.
65:55-63, and Mang et ad. (2005) Cancer
Res. 65:3877-3882. In one aspect, an
anti-1AT226 antibody is tested for its ability:e
cell death in vitro. Assays for induction of cell
death are well known in the art. In some
embodiments, such assays 5measure, erg.,
loss of membrane integrity as indicated by
uptake, of propidium iodide (P11, trypan blue
(see Moore et al. (1995) Cmotechnology,
17:1-11), or 7AAD. In an exemplary PI uptake:
assay, cells are cultured in Dutbecco's
Modified Eagle Medium (D-MENI):Hanis F-12
(50:50) supplemented with 10%
heat-inactivated PBS (Hyclone) and 2 mist
L-glutamine. Thus, the assay is performed in
the absence of complement and immune
effector cells. Cells are seeded at a density of
11.13 x 106 per dish in 100 x 20 nirn dishes
and allowed to attach overnight. The medium
is removed and replaced with fresh medium
alone or medium containing various
concentrations of the antibody Or
immunoconjugate. The cells are incubated for
a 3-day time period. Following treatment,
monolayers are washed with PBS and
detached by trypsinigation. Cells are then
cennifuged at 1200 rpm for 5 minutes at 4 "C,
the pellet resuspended in 3 red cold Car
binding buffer (10 ink4 Dupes, ISp1-1 7.4, 140
mM NaCI, 2.5 anift CaC12) and aliquoted into
35 mm strainer-capped 12 x75 man tubes (1
ml per tube, 3 tubes per treatment group) for
removal of cell clumps. Ifubes then receive
P1(10 tigarill. Samples are analyzed using a
FACSCAINIft flow cytometer and
FACSCONVFRT1 CellQuest software (Becton
Dickinson). Antibodies or immunoconjugates
which induce statistically significant levels of
cell death as determined by PI uptake are
thus identified. 20in one aspect, an
anti-TAT226 antibody (Sr inmumoconjugate is
tested ter its ability to induce apoptosis
(programmed cell death) in vitro. An
exemplary assay for antibodies or
immunconjugates that induce apoptosis is an
aimexin binding assay. In an exemplary
annexin binding assay, cells are cultured and
seeded in dishes as discussed in the
preceding paragraph. Tire medium is removed
and replaced with fresh medium alone or
medium containing 0.001 to I() ftginil of the
antibody or immunoconjugate. Following a
three-day incubation period, monolayens are
washed with PBS and detached by
trypsinization. Cells are then centrifuged,
resuspended in Ca:6 binding buffer, and
aliquoted into tubes as discussed in the
pin:ea-aline paragraph Tubes then receive
labeled annexin (e.g. annexin ALFITC) (1
as/m1). Samples are analyzed using a 



FACSCANRI flow cytometer and
FACSCONVERTIft CcIlQuest software (BD
Biosciences), 30Antibodies or
immunoconjugates that induce statistically
significant levels of annexin binding relative to
control are thus identified. Another exemplary
assay for antibodies or immunconjugates that
induce apoptosis is a histone DNA ELSA
colorimenic assay for detecting
intemucleosomal degradation of genomic
DNA. Such an assay can be performed using,
e.g., the Cell Death Detection ELISA kit
(Roche, Palo Alto, CA).  WO
2007/109567Pa/02007/064212 Cells for use
in any of the above in vitroinclude cells or cell
linesnaturally express TAT226 or that have
been engineered to express TAT226. Such
cells include tumor cells that overexpress
TAT226 relative to normal cells of the same
tissue origin. Such cells also include cell lines
(including tumor cell lines) that express
TAT226 and cell lines that do not normally
5express TAT226 but have been transfected
with nucleic acid encoding TA7226.
Exemplary cell lines provided herein for use in
any of the above in vitro assays include the
OVCA11.3 human ovarian cancer cell line,
which expresses TAT226, and the HC1/1 16
human colon cancer cell IMe transfected with
nucleic acid encoding 1AT226. In one aspect,
an anti-TAT226 antibody or
inamuaoconingate thereof.e forability to inhibit
cell growth or proliferation in vivo. in certain
embodiments, an anti-TAI226 antibody or
immunaeonjugate thereof is tested for its
abilny to inhibit tumor growth in viva In vivo
model systems, such as xenograft models,
can be used for such testing. In an exemplary
xenograft system, human tumor cells are
introduced into a suitably
immunocompromised non-human animal,
e.g., an athymic "nude" mouse. An antibody
or inummoconjugate of the invention is
administered to the 15animal. The ability of
the antibody or immunocanjugate to inhibit of
decrease tumor growth is measured. In
certain embodiments of the above renograft
system, the human tumor cells are tumor cells
from a human patient. Such xenograft models
are commercially available fiom ()neatest
UmbH (Frieberg, Germany). In certain
embodiments, the human tumor cells are cells
from a human tumor cell line, such as
OVCAR3 cells, as exemplified herein. In
certain embodiments, the human 20tumor
cells are introduced into a suitably
immunacompromised non-human animal by
subcutaneous injection or by transplantation
into a suitable site, such as a mammary fat
pad. b) Binding assa s and other assays
In one aspect, an anti-TAT226 antibody is
tested for its antigen binding activity. example,
in certain embodiments, an anti-TAT226
antibody is tested for its ability to bind to
25TAT226 expressed on the surface of a cell.
A FACS assay such as that described in
Example D may be used for such testing.
in one aspect, competition assays may be
used to identify a monoclonal antibody that
competes with YWO.32, YWO.49,
11W0.119.27, 5/W0.49.CE, YWO.49.112, or
l'ilti0.49.H6 for binding to TAT226. In certain
embodiments, such a. competing antibody
binds to the SUITIC epitope 30(e.g., a linear
or a conformational epitope) that is bound by
YWO.32, YWO.49, YWO.49.137,
551510.49.C9, YWO.49.H2, or YWO.49116.
Exemplary competition assays include, but
are not limited to, routine assays such as
those provided in Barlow and Lane (1988) e
Waxbill:re: A Laboratory Manual ch.14 (Cold
Spring Harbor Laboratory, Cold Spring
Harbor, NY). Detailed 



exemplary methods for mapping an epitape to
which an antibody binds are provided in Monis
(1996) "Epitope Mapping Protocols," in
Methods in Molecular Biology vol. 66
(Humana Press,  WO
2007/109567PCT/11.3201)71064212 Totowa,
NO. Two antibodies arc said to bind to the
same ephope if each blocks binding of the
other by 50% or more. In an exemplary
competition assay, immobilized TAT226
ismted in a. solution comprising a first labeled
antibody that binds to TAT226 (e.g.. 5/W0.32,
YWO.49,70W0.49 YWf149.C9, YWO.49.112,
or Witi0.49.H6) and a second unlabeled
antibody that is being tested for its obit to
compete with the first antibody for binding to
TAT226. The second antibody may be
present in a Imtridoma supernatant. As a
control, immobilized TAT226 is incubated in a
solution comprising the first labeled antibody
but not the second unlabeled antibody. After
incubation under conditions permissive for
binding of the first antibody to 1AT226, excess
unbound antibody is 10 removed, and the
amount of label associated with immobilized
TAT226 is measured. If the amount of label
associated with immobilized 1'AT226 is
substantially reduced in the test sample
relative to the control sample, then that
indicates that the second antibody is
competing with the first antibody for binding to
TAT226. In certain embodiments, immobilized
TAT226 is present on the surface of a cell or
in a membrane preparation obtained from a
cell expressing TAT226 on its surface. 15In
one aspect, purified anti-TAT226 antibodies
can be further characterized by a series of
assays including, but not limited to,
Nmerminal sequencing, amino acid analysis,
non-denaturing size exclusion high pressure
liquid chromatography (13.1314C), mass
spectrometry, ion exchange chromatography
and papain digestion. In one embodiment, the
invention contemplates an altered antibody
that possesses some but 20not all effector
functions, which make it a desirable candidate
for many applications in which the half life of
We antibody in vivo is important yet certain
effector functions (such as complement and
ADCC) me unnecessary or deleterious. In
certain embodiments, the Fe activities of the
antibody are measured to ensure that only the
desired properties are maintained. In vitro
and/or in v/10 cytotoxicity assays can be
conducted to confirm the reduction/depletion
of CDC arid/or ADCC 25activities. For
example, Fe receptor (FcR) binding assays
can be conducted to ensure that the antibody
lacks 1"cyR. binding (hence likely lacking A
DCC activity), but retains FcRn binding ability.
The primary cells for mediating ADCC. NK
cells, express Fe( ill only, whereas monoeytes
express Fc(Rl, nc(RII and FOUR FcR
expression on hematopoietie cells is
summarized in Table 3 on page 464 of
Raveteh and Rine, /limn. Rev. branunol.
9:457-92 (i991). An example of an in varo
30assay to assess ADCC activity of a
molecule of interest is described in U.S.
Patent No. 5,500,362 or 5,821,337. Useful
effector cells for such assays include
peripheral blood mononuclear cells (PBMC)
and Natural Killer (NK) cells. Alternatively, or
additionally, ADCC activity of the molecule of
interest may be assessed in vivo, e.g., in a
animal model such as that disclosed in Clynes
et al. PIVAS (USA) 95:652-656 (1998). Clq
binding assays may also be carried out to
35confirm that the antibody is unable to bind
Clq and hence lacks CDC activity. To assess 



complement activation, a CDC assay, e.g. as
described in Gazmano-Santoro et al.,I.
Innnunol.  WO
2007/109567PCT/US20071064212 Methods
202:163 (1996), may be performed. FcRn
binding and in vivo clearance determinations
can also be performed using methods Imown
in the art. F. Articles of Manufacture In
another aspect of the invention, an article of
manufacture containingrhe 5treatment,
prevention and/or diagnosis of the disorders
described above is provided- The article of
manufacture comprises a container and a
label or package insert on or associated with
the container. Suitable containers include, for
exa.mple, bottles, vials. syringes, etc. The
containers may be formed front a variety of
materials such as glass or plastic. The
container holds a composition which is by
itself or combined with another composition
effective for treating, preventing and/or
diagnosing the condition 10and may have a
sterile access port (for example the container
may he an intravenous solution bag or a vial
having a stopper piercoable by a hypodermic
injection needle). At least one active agent in
the composition is an antibody or
immunoconjogato of the invention. The label
or package insert indicates that the
composition is used for treating the condition
of choice. Moreover, the article of
manufacture may comprise tat a first
container with a. composition contained
therein, wherein the composition 13comprises
an antibody or immunoconjugate of the
invention: and (b) a second container with a
composition contained therein, wherein the
composition comprises a further cytotoxic or
otherwise therapeutic agent. The article of
manufacture in this embodiment of the
invention may further comprise a package
insert indicating that the compositions can be
used to treat a particular condition.
Alternatively, or additionally, the article of
manufacture may further comprise a second
(or third) 20container comprising a
pharmaceutically-acceptable buffer, such as
bacteriostatic water for injection (BWFT),
phosphate-buffered saline, Ringer's solution
and dextrose solution, It may further include
other materials desirable from a commercial
and user standpoint, including other buffers,
diluents, filters, noodles, and syringes. IV.
EXAMPLES 25The following arc examples of
methods and compositions of the invention. It
is understood that various other embodiments
may be practiced, given the general
description provided above. A. Analysis of
TAT226 Gene Expression       Human TAT226
gone expression was analyzed using a
proprietary database containing gene
expression information (GeneExpressitt, Gene
Logic Inc., Gaithersburg, )5ID). Graphical
30analysis of the CioneExpressitt database
was conducted using a micmarray profile
viewer. Figure 13 is a graphic representation
of TAT226 gene expression in various tissues,
which are listed at loft. The scale across the
top of the araph indicates gene expression
levels based on hybridization signal intensity.
Dots appear both above and below the line
adjacent to each listed tissue. The dots  



WO 2007/09567PCTMS20971064212
appearing above the line represent gene
expression in normal tissue, and the dots
appearing below the line represent gene
expression in tumor or diseased tissue. Figure
13 shows a trend toward increased 'f AT226
gene ONFCSSI011 in tumor or diseased
tissues relative to their normal counterparts. in
particular, TAT226 shows substantial
()vet-expression in tumorous and diseased
5ovary relative to normal ovary and in Wilms
tumor relative to normal kidney. Other tissues
showing ovemxpression in tumor or diseased
tissue relative to normal tissue include
endometrial, adrenal, bone, lung, skin, and
soft tissue. In addition, 'IA T226 is strongly
expressed in normal brain tissue (such as
rfrineneephalon, hippocampus, and basal
ganglia) and in tumorous or diseased brain
tissue, such as gliomas. 10The Cenci:sprees*
database was also used to analyzeTAT226
gene expressly in normal ovary; normal
fallopian tube; ovarian cancer of use clear
cell, mueinous, and serous
eystoadenocarcinoma subtypes; metastatic
ovarian cancer; and other types of ovarian
cancer. The results are reported graphically in
Figure 14, with the particular tissue types
indicated underneath the graph. The scale on
the y-axis of the graph indicates gene
expression levels based on 15hybridization
signal intensity. Serous cystoadenocareinoma
and metastatic ovarian cancer showed strong
overexpression of TAT226 relative to normal
ovary. Clear cell and =chums subtypes
showed expression comparable to normal
ovary. Normal fallopian tube also showed
substantial expression of TAl226. Notably, the
serous subtype of ovarian cancer closely
resembles fallopian tube epithelium
histologically, and both ovary and fallopian
tubes are derived from the same 20embryonic
tissue. See Fox et al. (2002) "Pat-11010u of
epithelial ovarian cancer," in Ovarian Cancer
ch. 9 (Jacobs et al., eds., Oxford University
Press, New York) B. Generation of
Anti-TAT226 Antibodies Antibodies to TAT226
were generated by screening a phagc display
library with a recombinant "TAT226-His"
fusion protein comprising amino acids 1-115
of SEQ. ID NO:75 and a 25C-terminal
polyhistidine tag. The phage display library
was a synthetic (FalCis library generated
using a Fah'ezip-phage system. See Lee et al.
(2004)J. Ititniunot Methods 284:119-132. The
library comprised a library of heavy chain H
lirKs in the framework of the huMAb4D5-8
heavy chain variable region (see Figures 5A
and 513, second acceptor ''B," SEQ ID
NOs:50, 51, 57, 35) and a fixed huMAb4D5-8
light chain variable region as shown in SEQ
ID NO:26. Clones selected using 30Tillage
display were screenM against TAT226-His
using phage ELISA (see e.g., Sidhu et al.
(2004) J. Mot. Biol. 338:299-310). Clones
YWO.32 and YWO.49 were selected for
further analysis.       To improve the affinity of
YWO.49, phage display libraries were
generated in the background of 3/W0.49, with
HY R-F13 and lIVE L3 targeted for
soft-randomization, in which selected amino
acid residues in the designated FIVRs were
held constant while others were subjected to
mutagencsis. Selected clones were screened
by plume EITSA. Affinity matured  antibodies
designated YWO.49.B7, YWO.49.C9,
TWO.49.12, and YWO.49.H6 were selected
for Farther analysis. The nucleotide and
encoded polypeptide sequences of the NH
and VT regions of TWO.32, YWO.49,
YWC.49.B7, TWO.49.C9, TWO.49.1-12, arid
YW.40:49.1-16 were determined, as shown in
Figures 9 and 10. The heavy and light chain
HVR sequences of TWO.32, YWO.49,
TWO.49.37, TWO.49.C9, 715,210.49.H7, and
WM0.49.146 are SilOW11 in Figures 2-4.
Consensus TIVR-H3 and 1-17}}72-1.3
sequences derived from TWO.49,
TWO.40.117, NW 0.49.C9, TWO.49.H2" and
TWO.49.116 are also shown in Figure 4.
YWO.49, YWO.4937. YWO.49,C9,
TWO.49.1-12, and YWO.49.H6 were
"reformatted" as full-length Iges by grafting
Fab fragments onto appropriate constant
regions using recombinant techniques. The
experiments described hereinafter 10were
performed using the reformatted antibodies. 



C. Characterizadon of Binding Affinity To
Recombinant Antigen         The binding affinity
of YWO.49, TWO.49.B7, TWO.49.C9,
YWO.49.H2, and TWO.49.H6 for recombinant
antigen was determined by surface plasmon
resonance measurement using a BIACOREW
3000 system (Biaeore, Inc., Piscataway, NJ).
Briefly, carboxymethylated 15dextral}
biosensor chips (CMS, Biacore Inc.) were
activated with N-ethyl-5/1-
dimethylaminopropylTearbodiimide
hydrochloride (EDC) and
N-hydroxysuccinimide (NHS) according to the
supplier's instructions. Ami-TAT226 antibody
was diluted to 5ugYril with 10mlat sodium
acetate, pH 4.8, before injection at a flow rate
of 5 tdiminute to achieve approximately 500
rponse units (:17) of coupled antibody. Next,
1N1 ethanolamine was injected to block
mu:acted 20groups. For kinetics
measurements, two-fold serial dilutions of
TAT226-His (0.7MA to 50011E4) were
injected in PBS with 0.05% Twecn 20 at 25C
at a flow rate of 22fttlimin. Association rates
(1on) and dissociation rates (kjE) were
calculated using a simple one-to-one
Lanumuir binding model. (BlAevaluation
Software version 3.21. The equilibrium
dissociation constant (K.d) was calculated as
the ratio kettik.s. The results of this
experiment are shown in Table 2 below.
TABLE 2 Clone le""./105 Bair Kd (nM)
TWO.49 0.074 149 }407..1(8}} <1 YWO.49.B7
0.27 <0.05  ifti20.49.C9 1.53 <0.05 



90.07 ftft510.49.H2 0.22 0.05 0.23
TWO.49.H6 1.86 0.00 0.05  D.
Characterization cf Antibody Binding to Cell
Surface TAT226         The ability of
anti-TAT226 antibodies to bind to TAT226
expressed on the surface of OVCAR1, a
human ovarian cancer cell line, was
examined. kluoresconee-activated cell sorting
(FAGS) was performed on OVCAR3 cells in
the absence and in the presence of lt'WO.49,
5 YWO.49.137,5:4310.49.C9, YWO.49142, or
YWO.49.H6. Briefly, detached cells were
incubated with 5pgrnil primary antibody for 1
hour on ice, washed, and incubated with
secondary antibody (anti-human IgG
conjugated to phycoerwhrin) for 30 minutes
on ice. FAGS was performed using a
FACSean" flow cytometer (BD Biosciences.
San Jose, CA). The results of FAGS analysis
for YWO.49, li1510.49.112, and YWO.1-16
are shown in Figure I&15. The peaks on the
left side of each graph represent
"background" binding, i.e., binding of
secondary antibody only. The peaks on the
right side of each graph represent binding of
the indicated anti-TA2226 antibody.
521i0.49.B7 did not bind significantly to
OVCAR3 cells by FAGS, even though it
bound to recombinant antigen with a Kd within
the range of Kds observed for 3:13'0.49 and
the other affinity matured antibodies (sec
results of BlACORIDC analysis, table 2
15above). Binding of YWO.49.C9 was
comparable to that observed for YWO.4932
and 3' WO.H6. E. Characterization of Binding
Affinity to Cell Surface Antigen         The
binding affinity of YWO.49.H2 and 3E3340.49.
HO for TAT226 expressed on the surface of
OVCAR3 cells was examined using a
competition assay. Briefly, labeled (iodinated)
YWO.49.142 or YWO.49.116 was allowed to
bind to OVCAR3 cells in the presence of
unlabeled 70 antibody. Binding affinity of the
antibodies Wah determined in accordance
with the Scatchard analysis methodology
initially described in Munson et al., Anal
Biochem. 107:220 (1980). The icsults of this
experiment are shown in Table 3 below.
TABLE 3 Clonelid (aM) LA310.49.1-120.348 



YWOA9.H60.404 25 The Kd of YWO.49.H2
and tills/0.49116 is higher for TAT226
expressed on the surface of OVCAR3 cells
compared with recombinant TAT226-His
(compare Kds for 5/W0.49.H2 and
57W0.49,H6 in tables 2 and 3), indicating that
57W0.49.H2 and 21W0.49.H6 hind with
slightly higher affinity to recombinant
TAT226-His than to TAT226 expressed on the
surface of OVCAR3 30cells.  WO
2007/109567PCT/1152007/064212 F.
TA1'226 mRNA and Protein Expression
TAT226 mRNA expression in OVCA R3 cells
und in a panel of nan cancer samples was
analyzed using a 5' nuclease ( acttelanffi)
assay and real--time quantitative PCR. 'The
ovarian cancer sangrias, designated "Elf Raft"
in Figure 16, were frozen tissue sections,
RNA was isolated from 5the tissue sections,
amplified using Ambion's Message Amp if kit
(Aillburn, Austin, TX), and reverse transcribed
into cDNA. RNA was isolated from OVCAR3
cells and reverse-transcribed into DNA.
TAT226 cDNA was amplified by real-time
PCR in the presence of a non-extendible,
reporter probe specific for the amplification
product. The threshold cycle or "Cs" (the cycle
in which the signal generated from cleavage
of the reporter probe exceeded backwound)
was 10determined and used to calculate
starting TAT226 mRNA levels. The level of
TAT226 rriRNA in the panel of ovarian cancer
samples was expressed relative to the level of
TAT226 inRISA in OVCAR3 cells, as shown in
the bar graph in figure 16.         TA1'226
protein expression in OVCAR3 cells and in
the above panel of ovarian cancer samples
was analyzed using immunohistochemistry
(NC) as follows. Tissue sections (frozen or
15paraffin-embedded) of the ovarian cancer
samples were fixed for 5 minutes hi
acetone/ethanol. The sections were washed
in PBS, blocked with avidin and biotin (Vector
Laboratories, Inc., Burlingame, CA) for 10
minutes each, and washed in PBS again. The
sections wore then blocked with 10% serum
for 20 minutes and blotted to remove excess
serum. Primary antibody (ffiN/0.49112 or
YWO.49.H6) was then added to the sections
at a concentration of 10pg/ml for I 20 hour.
The sections were then washed in PBS.
Biotinylated secondary anti-human antibody
was added to the Sections for 30 minutes, anti
then the sections were washed with PBS. The
sections were then exposed to the reagents of
the Vector ABC kit (Vector Laboratories, Inc.,
Burlingame, CA) for 30 minutes and then
washed in PBS. The sections were then
exposed to draminobenzidine (Pierce) for 5
minutes and then washed in PBS. The
sections were then counterstaincd with
Nlayers 25 hernatoxyl in, covered with a
coverslip, and visualized. MC was performed
on OVCAR3 cells using the same protocol,
except that the cells were first pelleted,
frozen, and then sectioned. The sections worn
then subjected to the above protocol. The
results arc reported qualitatively in Figure 16
with expression levels categorized as "- or "+".
Generally, there was an overall con'elamion
between the level of TAT226 inRNA 30
expression and the expression of TAT226
protein on the surface of OVCAR3 cells. the
MC experiments also confirmed that the
antibodies recognized TAT226 on the cell
surface. The histology of each cell in the
ovarian cancer cell panel is also reported in
Figure 16, with the abbreviation "adenoca."
denoting "adenocarcincnna,"  WO
2007/1(19567PCTIETS2007/064212 



G. Production of And-TAT226 ADCs
Anti-TAT226 ADCs were produced by
conjugating 589(4).49.H2 and YWO.49.H6 to
foe following drug-linker moieties,
MC-ye-CAB-KIMAP; Ntesvc-PAB-NINIAF(
and 54C-NINIAF, which are depicted above in
Section III.C.1.b.2. Prior to conjugation, the
antibodies were partially 5reduced with TI EP
using standard methods in accordance with
the methodology described in WO
20044)10957 A2. The partially reduced
antibodies were conjugated to the above
ding-linker moieties us log standard methods
in accordance with the methodology
described in Doronina et al. (2003)Neit
Biotechnot. 21:778-784 and US
2005/0238649 Al. Briefly, the partially reduced
antibodies were combined with the drug linker
moieties to allow conjugation of the moieties
to 0cysteine residues. The conjugation
reactions were quenched, and the ADCs were
purified. 'I'he drug load (average number of
drug moieties per antibody) for each ADC was
determined by HPT.C., as follows: ADC Drug
load 5/4180.49.H2-MC-ve-PAB-MMAE 3.8
YWO.49.H2-NIC-ve-PAB-MMAF 4.7
WW0.49.142-MC-MMAF 4.9
YVV0.49.1(16-MC-vc-FAB-MMAE 4.4
YWO.49.1116-MC-ve-PAB-MM A E4.4
YWO.49.II6-MC-MMAF4.1  H. Cell Killing
Assays       Antibody-drug conjugates (ADCs)
were tested for the ability to inhibit
proliferation of cells expressing TAT226 in the
following in rem and in vivo cell killing assays:
1. OVC4R.3 in vitro cell killing assay 



YWO.49.112 and YWO.49.H6 ADCs were
tested for the ability to inhibit proliferation of
OVCA173 cells. OVCAR3 cells were seeded
in 96-well plates in RPM( with 2043 F BS.
OVCAR3 cells at a density of 3000 cells per
well were incubated with varying
concentrations of the ADCs, as 20shown in
Figure 17. Anti-IVIUCI6/CAl28 antibody
conjugated to MC-ve-PAB-MMAE was used
as a positive control. MUC16/CAl25 is a
known ovarian cancer antigen. See. e.g., Yin
or at. (2001),I Biol. Chem. 276:27371-27375.
Anti-IL-8 antibody conjugated to
MC-vc-PAB-MMAE was used as a negative
control. After 5 days of incubation, cell viability
was measured using the CellTiter- Odom'
Luminescent Cell Viability Assay (Promcga,
Madison, V(d) according to the manufacturer's
98instructions. The scale on the y-axis of
Figure 17 indicates the relative light units, or
"RtAls," from haciferase luminescence, which
is a measure of cell viability.  WO
2007/109547PCT/1JS2007/064212
Figure 17 shows that, similar to the positive
control, YVV0.49.612-MC-vc-PAB-MMAF and
SIVO.49.064\4C-ye-PAI3-1MMAF had
marked cell killing activity, particularly at
concentrations at and around 0.01 and 0.1
tigln-d. YV/0.49.8{2.-MC-vc-PAB-MMAE and
YWO.49.H6-MC-vc-PAB- MMAF. also had
cell killing activity, hut to a lesser extent than
seen with YWO.49.142-51C-vcPAB-MMAF
and YWC3.49.1464MC ve PAR-NA MAF. The
IC,-0 for TWO.49.H2-MC-vc-PABIvilitAF and
YWO.49.H6-84C-vc-FAB-MMAF was about
0.005 inVI, and the IC 40 for YWO.49:112-
MC-vc-PAB-MM A E and
YWO.49.H6-MC-vc-PAE-MNIAE war about
0.2 JIM. The ICE for free MMAE was about
0.1 nM. YW0.49.H2-54C-MM Alf and
YWO.49.H6-61C-MMAF did not demonstrate
significant cell killing activity in this assay. in
this particular assay system, it is noted 10that
at high concentmtions of ADC, including
negative control ADC, cell viability dee-muses
substantially doe to the overall high
concentration of MM A E and MMAF. 2. In
vitro cell killing assay using 11C7116
tran4ected cells         MW0.49.H2 and
YWO.49.II6 ADCs were tested for the ability
to inhibit proliferation of IiCTI16 cells, a colon
cancer cell line, which had been stably
transfected with nucleic acid 15encoding
human TAT226. Untransfected NCH 16 cells
are normally about 5-6 told less sensitive to
free (unconjugated) MNIAE than OVCAR3
Briefly, HCT116 cells were transfected as
follows. Nucleic acid encoding epitope-tagged
human TAT226 was constructed in the
mammalian expression vector pcDNA3.1
(havitrogen, Carlsbad, CA). The epitope tag
consisted of amino acids 1-53 of the herpes
simplex virus type 1 20glycoprotein D (the
"gD" tag), which replaced the silimal
sequence fibm amino acids 1-22 at they-
terminus of human TAT226. The recombinant
vector was transfected into HCT116 cells
using Tipofectamine200 anvitrogeill according
to the manufactures protocol. Transfected
HCT1I6 cells were cultured in McCoy's 5a
medium with 10% EBS and 0.4 nigimi 0418.
Cells were stained using anti-gD antibodies
and sorted by FACS to select for individual
clones expressing recombinant 25aD:human
TAT226 fusion protein. One of the clones,
desigmated HCT11669-4, was selected for
further analysis.         To perform the cell
killing wksay. FiCTI1699-4 cells were seeded
in 96-well plates. IICT116#9-4 cells at a
density of 13000 cells per well were incubated
with varying concentrations of the ADCs, as
shown in Figure 15. Anti-gpl 20 antibody
conjugated to MC-ve-PAB-MMAE was 311
used as a negative control. After 3 days of
incubation, cell viability was measured using
the Cellfiter-01o1'1 Luminescent Cell Viability
Assay (Promega, Madison, WI) according to
the manufacturer's instructions. 



Figure 38 shows that
YWO.49.H2-MC-yo-PAB-MMAF and
YWO.49.H6-MC-vc-PAB-       184MAF had
marked cell killing activity, particularly al about
0.01 tgtml and up to the highest
35concentrations tested. The Icto for
YWO.49.II2-MC-vc-PA B-MMAF and
YW0.49.116-MC-vc-  WO
2007/809567PCT1US20071064212
PAB-MMAF was about 0.05 nM, and the IC50
for free MMAE was about 0.9 nal.
311/0.49.II2- ve-PAB-MMAE and
YWO.49.H6-MC-vc-PAB-MNIAE did not have
substantial cell killing activity relative to the
negative control in this particular assay. The
difference between the cell killing activity of
VW0.49.112-MC-w-PAB-MMAF and
YWO.49.116-MC-vc-PAB-MMAE in this assay
compared to the 03/CAR3 cell killing assay
(above) maybe attributable to a variety of
factors, fig., cell density and/or differences in
ding sensitivity.       It is noted that for some
other cell lines tested that normally express
TAT226 inft1RA or protein, YWO.49.H2 and
YWO.49.H6 ADCs did not show significant
cell killing activity. This could be due to a
variety of factors, e.g., cell type-specific
effects, levels of cell surface 1AT226
expression, andlor differences in drug
sensitivity. 3, in viva ag.iay using atirld6it9-4
xenogra       An in vivo '<clip:Iran model was
used to test unconjugated and conjugated
YWO.49116 for the ability inhibit proliferation
of TAT226-expressing tumor cells in vivo.
LIMOS were induced in athymic nude "nu-nu"
mice by subcutaneous injection of about 5x1
tit HCI11659-4 cells into the 15dorsal flanks of
the mice. Tumors were allowed to pow until
they leached a mean tumor volume of 200
ind. That point in time was designated as "day
0." As shown in Figure 19, the mice received
intravenous injections of 3 mg/kg of the
indicated unconjugated antibodies or ADCs
on days 0, 7, and 16. Unconjugated and
conjugated antima.gwecd antibodies (Ab)
served as negative controls. Mean tumor
volume was measured on days 3, 7, 10, 16,
and 21. As shown in Figure19,
20YW0.49.H6-MC-vc-PAB-MMAF showed
significant tumor cell killing activity, a.s
measured by mean tumor volume, compared
to anti-ragweed Ab-MC ve-PAB-MMAF in this
particular xenomaft model.
YW0.49.116-MC-w-PAB-MMAF, did not show
significant tumor cell killing activity relative to
anti-ragweed Ab-MC-vc-PAB-MMAE in this
xenograft model. However, this xenograll
model may not reflect the cell killing activity of
YWO.49.II6-MC-vc-PAB-MMAF, observed in
25vitro for a variety of factors, e.g., due to
differences in drug sensitivity or expression
levels of cell surface 1AT226 in the xenograft
tumor microenvironment. 4. Other xenngraft
models       Other xenograft models may be
used to test tmconjugated and, conjugated
anti-TAT226 antibodies for the ability to inhibit
proliferation of TAT226-exprossing tumor cells
in vivo. For 31)example, xenograft models for
ovarian and brain tumors may be provided by
public sources such as newest GmbH
(Filthier& (immany) and Southern Research
institute (Birmingham, AL). The Oncotest
models in particular were developed by
growing patient tumors in immune-deficient
nude mice. Xenografts that express TAT226
tuRNA and/or protein may be useful for
demonstrating cell killing activity of
anti-TAT220 antibodies in vivo. WO
2007/109567PC-C/118E007/064212
Conjugated SIWO.49.F16 was tested in the
Oncatest model 0VXF1023 for the ability to
inhibit proliferation of ovarian tumor cells in
vivo. The Oncotest model OVXF1023 is
derived from 



a metastasized poorly differentiated papillary
serous adenomatous ovarian carcinoma,
stage ME MX F1023 mice were treated with
the ADCs indicated in Figure 20. In Figure 20,
Y3310.49.H6 is 3designated at "F16";
antimagweed (control) antibody is designated
as "KW"; and the linker -MC-ve- PAB- is
abbreviated as 'cc." The ADCs were
administered on the days and at the
concentrations indicated in Figure 20. The
results shown in Figure 20 indicate that
YINO.49,H6-MC-vc-PABMMAll and
YM/0.49.116-MCMMAF significantly reduced
tumor volume relative to the other ADCs.
10The twat experiment was repeated with023
under similar conditions but with changes in
dosing and in the control ADCs. In the, repeat
experiment, mice were treated with a higher
dose (5 mg/kg) of
YWC349.136-MC-vc-PAB-MMAE and with
lower doses (5 mg/kg) of
31V0.49.H6-MC-vc-PAB4MIVIAF and
YWO.49.H6-IC-MMAl2. The results
demonstrated that the 116 ADCs (and in
particular Irl3V0.49.H6-MC-vc-PAB-MMATE)
showed reduced tumor volume 15relative to
their respective control ADCs
(anti-gp120-MC-ve-l'At3-MAIAE at 6.4 melkg;
anti- ap120-MC-vc-PARIVIMAF at 7.'2 ingdzg(
and anti-0120-MC-MMAF at 5.4 mg-'1<g),
although the difference in efficacy between
the H6 ADCs and their respective control
ADCs was not statistically significant for some
data points. (Data not shown.) The difference
between these results and the results
obtained in the first OVXFI 023 experiment
may he attributable to the differences in
dosing 20of the. 136 ADCs and the
observation that the control anti-gp120 ADCs
showed unexpected activity in reducing tumor
volume.       Additionally, the 116 ADCs were
also tested in another Oncotest model,
0VXF899, which is derived from a moderately
differentiated papillary serous ovarian
carcinoma ((whinny fun-no-). The FI6 ADCs
did not reduce tumor volume in this model.
(Data not shown.) However. this 25particular
neatest model showed low expression of
TAT226, which may account for the observed
TCSURS. 1. ThioNIAbs       Cysteine
engineered antibodies, or "thioMAbs," were
created in which a selected residue of
YWO.49.H6 was substituted with cysteine in
order to provide an additional site for
conjugation of a 30linker-drug moiety.
Specifically, an Al I8C substitution (al
numbering) was made in the heavy chain of \I
W0.49.II6, or a V205C substitution (Kabat
numbering) was made in the light chain of
Vil370.49.1516. The resulting Al I 8C thitiMAb
was then conjugated to MC-MMAF, and the
resulting V205C thiobtxtb was then
conjugated to either MC-MMAF or
MC-ve-PAB-MMAR All thioMAhs were
capable of binding to OVCAR3 cells by FACS
analysis. (Data not shown.) 35      Although
the fbregoing invention has boon described in
some detail by way of illustration and example
for purposes of clarity of understanding, the
descriptions and examples should not be
construed as limiting the scope of the
invention. The disclosures of all patent and
scientific literatures cited herein arc expressly
incommoded in their entirety by reference.
CLAIMS: 



1. A monoclonal antibody that binds to
TAT726, vherein the antibody comprises (I)
an l4VR-H1 comprising the amino acid
sequence of S EQ ID NO:4;  (2) an HVRA-12
comprising the amino acid sequence of SEQ.
0) NO:5;  (3) ant-WE-ED MIN:king an amino
acid sequence selected from SEQ0; IA) an
IIVR-L I comprising the amino acid sequence
of SEQ D NC):12; (5) an IIVR-1.2 comprising
the amino acid sequence of SEQNO:13; and
(6) an HVR-L3 comprising an amino acid
sequence selected from SEQ ID NO: 15-1E,
wherein said antibody that binds TAT226 has
a dissociation constant (Ko) of <10 nivi. 2. A
monoclonal antibody that binds to T4T226,
wherein the antibody cum5 (n)1 (11 or (d): (a)
(1) an IIVR-1-11 comprising the amino acid
sequence of SEQ ID NO:4; (2) an IIVR-I-12
comprising the amino acid sequence of SEQ
ID NO:5; (3) an HVR-11.3 comprising an
amino acid sequence of SEQ ID NO: 7; (4) an
HVR-LI comprising the amino acid sequence
of SEQ ID NO:12; (5) an HVR-L2 comprising
the amino acid sequence of SEQ ID NO: 13;
and (6) all FIVR-L3 comprising an amino acid
sequence of SEQ ID NO: 15 (b) (1) an HVR-fil
comprising the amino acid sequence of SEQ
ID NO;4; (2) an 1-1VR-H2 comprising the
amino acid sequence of SEQ ID NO:5; (3) an
NVR-H3 comprising an amino acid sequence
of SEQ ID NO: 8; (4) all HVR-L1 comprising
the amine acid sequence of SEC/ ID N0:12;
(5) an 1-IVR-L2 comprising the amino acid
sequence of SEQ ID NO:13; and (6) an
HVR-L3 comprising an ammo acid sequence
of SEQ it) NO: 16 (c) (I) an HYR-F11
comprising the amino acid sequence of SEQ
ID NO:4; (2) an TIVR-H2 comprising the
amino acid sequence of SEQ ID NO:5; (3) an
TIVR-I43 comprising an amine acid sequence
of SEQ ID NO: 9; (4) nu 181VR-121
comprising the amino acid sequence of SF()
ID N0,12; 



(5) an IIVR-122 comprising the amino acid
sequence of SEQ ID NO:] 3; and (6) an
IIVI18-13 comprising an amino acid sequence
of SEQ ID NO. 17  (d) (1) an EDIR441
comprising the amino acid sequence of SEQ
ID N0,4; (2) an 144717-H2 comprising the
amino acid sequence of SEQ ID N0:5; (3) aril
VE-H3 comprising an amino acid sequence of
SEQ ID NO: 10; (4) ant-12041,1 comprising
the amino acid sequence of SFQ ID NO:12;
(5) an IlD7R-L2 comprising the amino acid
sequence of SEQ.N 0;13; and (6) an
1421R-L3 comprising an amino acid
sequence of SEQ ID NO: 16, 3 The antibody
of claim 2(c). 4. The antibody of claim 2(d). 5.
'The, antibody of claim 2, further cuniprising at
least one framework selected from a 31b1
subgroup II I consensus framework and a
471, subgroup I consensus framework. 6. A
monoclonal antibody that binds to TA.T226,
wherein the antibody comprises a heavy chain
variable domain having at Mast 95%
sequence identity to an amino acid sequence
selected from SEQ ID NO:22-25 and a light
chain variable domain having at least 95%
sequence identity to an amino acid sequence
selected bum SEQ D 140:27-30, and wherein
said antibody that hinds TAT226 has a
dissociation constant ('Co) of <10 rds4. 7. The
antibody of claim 6, wherein the antibody
comprises a heavy chain variable domain
having at least 95% sequence identity to the
amino acid sequence of SEQ. ID N0:24 and a
light chain variable domain haying at least
95% sequence identity to the amino acid
sequence of SEQ ID 110:29. S. The antibody
of claim 7, wherein the heavy chain variable
domain comprises the ennino acid sequence
of SEQ ID N0:24, and the light chain variable
domain comprises the amino acid sequence
of SEQ ID N0:29. 9. The antibody of claim 6,
wherein the antibody comprises a heavy chain
variable domain having at iOnSt 95%
sequence identity to the amino acid sequence
of SEQ ID NO:25 and a tight chain variable
domain having at least 95% sequence identity
to the amino acid sequence of SEQ JO N0,30.
10. The antibody of claim 9, wherein the
heavy chain variable domain comprises tho
amino acid sequence of SEQ ID 110:25, and
the light chain variable domain comprises the
amino acid sequence of SE) NO: 30. II. The
antibody of claim 1, 2 or 6, wherein the
antibody is an antibody fragment selected
from a Fab, FON-141-1, Ev, seFii, or (Tab'):
fragment. 12. The antibody of Mains 1, 2 or 6,
wharein the antibody is humanized. 13. The
antibody of claim 1, 2 or 6, wherein the
antibody is human,  14. An inummoconjuniate
comprising an antibody that binds TAT226 as
defined in any one of claims 1. to 13
covalently attached to a cytotoxic agent, 15.
The immimoconjugate of elaitn 11, wherein
the cytotoxic agent is selected from a toxin, a
chemotherapeutie agent, an antibiotic, a
radioactive isotope, and a aueleolytm
enzyme. 16. An immunoconitigak having the
formula AbTirld)P, wherein; 



(a) Ab is a monoclonal antibody as defined in
any one of claims 1 to 13; (b) Lie a linker; (e)
Disc drug of formula DE orDp R30W mr 1K / \
R26 R4 H5 ReR810 DF and wherein 15.2 and
le arc each methyl, Ie and 144 are each
isopropyl,is sec- butyi, each Igg is
independently selected from CH), 0-0113,
OH, and H" le is H; 1517 is aryl; Z is 0 or NI-1
; 111f is H. 671-05 alkyl, or (CH2)2-0-013;
12d5 is -C(R52-C(R3)2-anyl; and P: is II or
methyl; and (d) p ranges from about 1 to 8.
17. The inununoconjugate of claimlinker is
attached to the antibody through
atiliolgroupoatheantibot;  18. The
imarmoeonjoiate of claim 16, wherein the drug
is selected from MMAL and MMAii. 10. The
immumnionjunate of claim 18, wherein the
drag is MMAE. 20. The immunoconju gate of
claim 18, wherein the drug is hilhelliF. 21. The
irrununoconjugate of claim 18, wherein the
linker is cleavable by a protease. 22. The
immunocenjugate of claim 21, wherein the
linker comprises a val-cit dipeptide. 23. The
11DITILMOC011ill gate of claim 21 wherein
the linker comprises a p-aminobenzyl unit. 24.
The immunocohjugatc of claim 21, wherein
the linker comprises 6-maleimidocaproyi.  25.
The immunoconjugate of claim 19, wherein
the immunononjugate has the formula 4.15-9,"
M.0  wherein S is a sulfur atom, and p ranges
tom 2 to 5. 



26. The immundeenjugate of claim 20,
wherein the immunoconjugaie has the formula
0 0Fl   wherein S is a sulfa atom, and p
fanner.. from 2 to 5. 27. A pharmaceutical
composition comprising an inuirimocenjugate
as defined in any one of claims 14 to 26 for
use in the treatment of a cell proliferative
disorder.  28. The pharmaceutical composition
of claim 27. wherein the. cell proliferative
disorder is selected from ovarian cancer,
uterine canter, brain tumor, and Wilms' tumor.
29. Use of an hmnunoconiugate as defined in
any one of claims 14 to 26 in the prepare:ion
of a medicament for treatment of a cell
proliferative disorder.  30. Use according to
claim 29, wherein the cell proliferative
disorder is selected from ovarian cancer,
uterine cancer, brain tumor, and Wilms' tumor.
31. The immunoconjugate of claim 25,
wherein Ab is a monoclonal antibody as
defined in claim 2(c) or claim 8. 32. The
inummoconjugate of claim 25wherein b is a
monoclonal antibody as defined in claim 2(d)
or claim 10. 32. The immunciconjugato of
claim 26, wherein Ab is a monoclonal
antibody as defined in claim 2(5) or claim 8.
34. The immunoconjugate of claim 26 wherein
Ab is a monoclonal antibody as defined in
claim 2(d) or claim 10.
GENENLAW-#237791-V1-P2324R1-_sequen
ce_Li stingl Sequence Listing <110>
GENENTECH, INC. Liang, Wei-Ching
Sakanaka, Chie Mu, Van <120>
ANTI-TAT226 ANTIBODIES AND
IMMUNOCONJUGATES <130> P2324R1
<141> 2007-03-16 <150> US 60/783,746 



<151> 2006-03-17 <160> 78 <210> 1 <211>
10 <212> PRT <213> Artificial sequence
<220> <223> HVR-H1 <400> 1 Gly Phe Thr
Ile Ser Ser Ser ser Ile Hi5 510 <210> 2 <211>
18 <212> PRT <213> Artificial sequence
<220> <223> HVR-H2 <400> 2 Ala Arc Ile Thr
Pro 5er Asp Gly Thr Thr Tyr Tyr Ala Asp ser
151015 Val Lys Gly <210> 3 <211> 13 <212>
PRT 



<213> Artificial sequence <220> <223>
HVR-H3 <400> 3 Cys Ile Leu Cys Phe Gly
Pro ieu Trp Ala Met Asp Tyr 510 <210> 4
<211> 10 <212> PRT <213> Artificial
sequence <220> <222> HVR-H1 <400> 4 Gly
Phe Thr Ile Thr ASfl Tyr Gly Ile His 10 Page 1
<210> 5 <211> 18 <212> 'RI <213> Artificial
sequenc <220> <228> HVR-H7 <400> 5 Gly
Arg Ile Tyr Pro Asp Ser Gly Ala Thr Tyr Tyr
Ala. Asp Ser 151015 



Val Lys Gly <210> 6 <211> 11 <212> PRY
<213> Artificial sequence <220> <223>
HVR-H3 <400> 6 Lys telt Trp Val Ser Arg Ala
Gly Met Asp Tyr 510 <210> 7 <211> 11
<212> PRT <218> Artificial sequence <220>
<223> HVR-H3 <400> 7 Lys Leo Trp Val Ser
Leo Ala Ala met Asp Tyr 510 <210> 8 <211>
11 <212> PRT <213> Artificial sequence
<220> 



<223> HVR-H3 <400> 8 Lys Leu Trip Val Thr
Leu Ala Ser Met Asp Tyr 510 <210> 9 <211>
11 <212> PRT <213> Artificial sequence
<220> <223> HVR-H3 <400> 9 Lys Leo Trp
Val Ser Leo Ala Pro get Asp Tyr 510 <210>
10 <211> 11 <212> PRT <213> Artificial
sequence
GENENLAW-#237791-v1-P2324R1_-_seque
nce_Listing1 <220> <223> ih/R-H3 <400> 10
Lys [Cu Trp Ile Ser Ile Ala ely MetAsp Tyr 510
210> 11 <211> 11 <212> 8RT <213> Artificial
sequence  220> <223> 6VR-e3 consensus
sequence <220> 



<221> Other <222> 4 <223> Xaa=Val or Ile
<220> <221> Other <222> 5 <223> Xaa=Ser
or Thr <220> <221> Other  222> 6 <223>
Xaa=Arg, Leu, or Ile <220> <221> Other
<222> 8 <223> Xaa-Gly, Ala, Ser, or Pro
<400> 11 Lys Leg Trp xaa Xaa Xaa Ala xaa
met Asp Tyr 510 <210> 12 <211> 11 <212>
PRT <213> Artificial sequence <220> <223>
WR-L1 <400, 12 Arg Ala Ser Gin Asp Val Ser
Thr Ala Val Ala 510 



<210> 13 <211> 7 <212> hitt <213> Arti cial
sequence <220> <223> evR-L2 <400> 13 Ser
Ala Ser Phe [Cu Tyr Ser 5 <210> 14 <211> 9
<212> PRT <213> Artificial e uence
GENENLAW-#237791-v1--P2324R1-.Sequen
ceListingl <220> <223> HVR-L3 <400> 14
Gin Gin Ser Tyr Thr Thr Pro Pro Thr 5 <210>
15 <211> 9 <212> PRT <219> Artificial
sequence 



<220> <223> HVR-13 <400> 1.5 Gin Arg Ser
Val Phe Thr Pro Pro Ala 5 <210> 16 <211> 9
<212> PRY <213> Aflificial sequence <220>
<223> HVR-L3 <400> 16 Gin Lys Ser Tyr Asn
Thr Pro Pro Thr 5 <210> 17 <211> 9 <212>
PRY <213> Artificial sequence <220> <223>
HVR-L3 <400> 17 Gin Gin Ser Tyr Gly Thr
Pro Phe Ile 5 <210> 18 



<211> 9 <212> PRY <219> Artificial
sequence <220> <223> HVR-L3 <400> 18
Gin His Ser Tyr Ala Thr Pro Phe Thr 5 <210>
19 <211> 9 <212> PRT <213> Artificial
sequence <220> <223> nvR-L3 consensus
sequence <220> <221> Other <222> 2 <223>
Xaa=Arg, Lys. His, Asn, or Gin Page 4
GeNeNLAW-4237791-vi-P2324R1_-Sequenc
e_Listing1 <220> <221> Other <222> 4. 



<223> Xaa--Tyr or Val <220> <221> Other
<222> 5 <223> Xaa=Thr, Phe, Asn, Gly, or
Ala <220> <221> Other <222> 8 <223>
Xaa=Pro or Phe <220> <221> Other <222> 9
<223> xaa=Thr, Ile, or Ala <400> 19 Gln Xaa
Ser Xaa Xaa Thr Pro Xaa Xaa 5 <210> 20
<211> 122 <212> PRT <213> Artificial
sequence <220> <223> Heavy chain variable
region of YW0,32 <400> 20 Glu Val Gln tell
val Glu Ser Gly Gly Gly Leo Val Gln Pro Gly 



151015 Gly Ser feu Arg Leu Ser Cys Ala Ala
Ser Gly Phe Thr Ile Ser 202530 Ser ser Ser
Ile HiS Trp Val Arg Gln Ala Pro Gly Lys Gly
Leo 354045 Glu Trp Val Ala Arg Ile Thr Pro
Ser Asp Gly Thr Thr Tyr Tyr 505560 Ala Asp
Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp
Thr Ser 657075 Lys Asn Thr Ala Tyr Leu Gln
met Asn Ser Leo Arg Ala Glu Asp 808590 Thr
Ala val Tyr Tyr Cys Ala Arg cys Ile Leo Cys
Phe Gly Pro 95100105 LOU Trp Ala Met Asp
Tyr -Fru Gly Gln Gly Thr Leo Val Thr Val
110115120 Ser Ser <210> 21 <211> 120
<212> PRT <213> Artificial sequence <220>
<223> Heavy chain variable region of
5/WO.49 Page 5
GENENL4W-#237791-v1-P2324R1_-Sequen
ce_Listingl <400> 21 Glu Val Gin [Cu Val Glu
Ser Sly Sly Gly Leu Val Gin Pro sly 



151015 Sly Ser Leu Arg Leu Ser Cys Ala Ala
Ser sly Phe Thr Ile Thr 202530 Asn Tyr Gly Ile
His Trp val Arg Gin Ala Pro sly Lys Sly Leu
354045 Giu Trp val sly Arg Ile Tyr Pro Asp
Ser Sly Ala Thr Tyr Tyr 505560 Ala Asp Ser
Val Lys Sly Arg Phe Thr Ile Ser Ala Asp Thr
ser 657075 Lys Asn Thr Ala Tyr Leu Gin Met
Asn Ser Leu Arg Ala Sly Asp 808590 Thr Ala
Val Tyr Tyr Cys Ala Arg Lys Leu Trp val Ser
Arg Ala 95100105 Sly met Asp Tyr Trp Sly
Gin Sly Thr Leu val Thr Val Ser Ser
110115120 <210> 22 <211> 120 <212> PRT
<213> Artificial sequence <220> <223>
Heavy chain variable region of YW0.49.B7
<400> 22 Giu val Gin [Cu Val (flu Ser Gly Sly
Sly Leu Val Gin Pro Sly 151015 



Sly Ser Leu Arg Leu Ser Cys Ala Ala Ser Sly
Phe Thr Ile Thr 202530 Asn Tyr Sly Ile His Trp
Val Arg Gin Ala Pro Sly Lys Sly Leu 354045
Glu Trp Val Sly Arg Ile Tyr Pro Asp Ser Sly
Ala Thr Tyr Tyr 503560 Ala Asp ser Val Lys
Sly Arg Phe Thr Ile Ser Ala Asp Thr Ser
657075 Lys Asn Thr Ala Tyr LOU Gin Met Asn
Ser [cu Arg Ala Glu Asp 808590 Thr Ala Val
Tyr Tyr Cys Ala Arg Lys Leu Trp Val Ser LOU
Ala 95100105 Ala Met Asp Tyr Trp Sly Sin Sly
Thr Leu Val Thr Val Ser Ser 110115120
<210> 23 <211> 120 <212> PRT <215>
Artificial sequence <220> <223> Heavy chain
variable region of YW0.49.C9 <400> 23
GENENLAw-#237791-v1-P2324R1_-Sequenc
e_Listingl Glu Val Gin Leo Val Glu Ser Gly Gly
Gly Leo val Gin PrO Gly 151015 Gly Ser Leo
Arg Lee Ser Cys Ala Ala Ser Gly Phe Thr Ile
Thr 202530 Asn Tyr Gly Ile His Trp Val Arg
Gin Ala Pro Gly Lys Gly Leo 



954045 Glu Trp Val Gly Arg Ile Tyr Pro Asp
Ser Gly Ala tar Tyr Tyr 505560 Ala Asp Ser
Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr
Ser 657075 Lys ASP Thr Ala Tyr Leo Gin Met
Asn Ser Leo Arg Ala Glu Asp 808590 Thr Ala
Val Tyr Tyr cys Ala Arg Lys Leo Trp Val Thr
Leo Ala 95100105 Ser Met Asp Tyr Trp Gly
Gin Gly Thr Leo Val Thr Val Ser Ser
110115120 <210> 24 <211> 120 <212> PRT
<213> Artificial sequence <220> <223>
Heavy chain variable region of YW0.49.H2
<400> 24 Glu Val Gin Leu Val Glu Ser Gly Gly
Gly Leo val Gin Pro Gly 151015 Gly Ser Leo
Arg Leo Ser Cys Ala Ala Ser Gly Phe Thr Ile
Thr 202530 Asn Tyr Gly Ile His Trp Val Arg
Gin Ala Pro Gly Lys Gly Leo 354045 Glu Trp
Val Gly Arg Ile Tyr Pro Asp Ser Gly Ala Thr
Tyr Tyr 505560 Ala Asp Ser val Lys Gly Arg
Phe Thr Ile Ser Ala Asp Thr Ser 



657075 Lys Asn Thr Ala Tyr Leo Gin Met Asn
Ser Leo Arg Ala Glo Asp 808590 Thr Ala Val
Tyr Tyr Cys Ala Arg Lys Leo Trp Val Ser Leo
Ala 95100105 Pro Met Asp Tyr Trp Gly Gin
Gly Thr Leo Val Thr Val Ser Ser 110115120
<210> 25 <211> 120 <212> PRT <213>
Artificial sequence <220> <223> Heavy chain
variable region of YW0.49.H6 <400> 25 GO
Val Gln Leo val Glu ser Gly Gly Gly Leo Val
Gln Pro Gly 151015 Page 7
GENENLAW-#237791-v1-P2324171_-_Sequ
ence_Listingl Gly Ser Len Arg Len Ser Cys
Ala Ala Ser Gly Phe Thr Ile Thr 202530 Asn
Tyr Gly Ile His fro Val Arg Gin Ala Pro Cly Lys
Gly Len 354045 Gin Trp Val Gly Arg 112 Tyr
Pro Asp Ser Gly Ala Thr Tyr Tyr 50SS60 Ala
Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala
Asp Thr Ser 657075 



Lys Asn Thr Ala Tyr Len Gin Met Asn Ser Len
Arg Ala Glu Asp 808590 Thr Ala val Tyr Tyr
Cys Ala Arg Lys Len frp Ile ser Ile Ala
95100105 Gly met Asp Tyr Trp Gly Gin Gly
Thr Len Val Thr val Ser Ser 110115120
<210> 26 <211> 108 <212> PRT <213>
Artificial sequence <220> <223> Light chain
variable region of VW0.32, YW0.49, and
modified linmAb4o5-8 <400> 26 Asp Ile Gin
Met Thr Gin Ser Pro Ser Ser Len ser Ala Ser
val 151015 Gly Asp Arg val Thr Ile Thr Cys
Arg Ala Ser Gin Asp Val ser 202530 Thr Ala
val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala
Pro Lys 354045 Len Len Ile Tyr Ser Ala Ser
Phe Len Tyr Ser Gly val Pro Ser 505560 Arg
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
Len Thr Ile 657075 Ser Ser Len Gin Pro Gin
Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 808590
Ser Tyr Thr Thr Pro Pro Thr Phe Gly Gin Gly
Thr Lys Val Gin 95100105 



Ile Lys Arg <210> 27 <211> 108 <212> PRT
<213> Artificial sequence <220> <228> Light
chain variable region of YW0.49B7 <400> 27
AS Ile Gin Met Thr Gin Ser Pro Ser Ser Len
Ser Ala Ser val 151015 Gly Asp Arg val Thr
Ile Thr Cys Arg Ala Ser Gin Asp val ser Page
8
GENENLAO-#237791-v1L-P2324R1_-_Sequ
ence_Listingl 202530 Thr Ala Val Ala Trp Tyr
Gin Gln Lys Pro Gly Lys Ala Pro Lys 354045
Lou Lou Ile Tyr Ser Ala Ser Phe Lou Tyr Ser
Gly Val mro Ser 505560 Arg Phe Ser Gly ser
Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
657075 Ser Ser Leu Gin Pro Glu Asp Phe Ala
Thr Tyr Tyr cys Gin Arg 808590 Ser Val Phe
Thr Pro Pro Ala Phe Gly Gin Gly Thr Lys val
Glu 



95100105 Ile Lys Arg <210> 28 <211> 108
<212> PRT <213> Artificial sequence <220>
<223> Light chain variable region of
YW0L49.C9 <400> 28 Asp Ile Gin met Thr
Gin Ser Pro Sec Ser Leu Ser Ala ser Val
151015 Gly Asp Arg Val Thr Ile Thr Cys Arg
Ala Ser Gin Asp Val Ser 202530 Thr Ala Val
Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro
Lys 354045 Lou Leu Ile Tyr Ser Ala Ser Rho
Lou Tyr ser Gly Val Pro Ser 505560 Arg Phe
Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
Thr Ile 657075 Ser Ser Lou Gin Pro Glu Asp
Phe Ala Thr Tyr Tyr Cys Gin Lys 808590 Ser
Tyr Asn Thr Pro Pro Thr Phe Gly Gin Gly Thr
Lys Vol Glu 93100105 Ile Lys Arg <210> 29
<211> 108 <212> PRT <213> Artificial
sequence <220> <223> Light chain variable
region of YWO.49.H2 



<400> 29 Asp Ile Gin met Thr Gin Ser Pro Ser
Ser Lou Ser Ala Ser Vol 151015 Gly Asp Arg
val Thr Ile Thr Cys Arg Ala Ser Gin Asp Vol
Ser 202530 Page 9
GENENLAW-#237791-v1-P2324R1_-_Seque
nce_List1ngl Thr Ala Val Ala Trp Tyr Gin Gin
Lys Pro Gly Lys Ala Pro Lys 354045 Leo Leo
Ile Tyr Ser Ala ser Phe Leo Tyr Ser Gly Val
Pro Ser 505560 Arg Phe Ser Gly Ser Giy Ser
Gly Thr Asp Phe Thr Leo Thr Ile 657075 Ser
Ser Leo Gin Pro Glu Asp Phe Ala Thr Tyr Tyr
Cys Gin Gin 808590 Ser Tyr Gly Thr Pro Phe
Ile Phe Gly Gin Gly Thr Lys Val Glu 95100105
Ile Lys Arg <210> 30 <211> 108 <212> PRT
<213> Artificial sequence <220> <223> Light
chain variable region of Y5J0.49.H6 



<400> 30 Asp Ile Gin met Thr Gin Ser Pro Ser
Ser Leo Ser Ala Ser Val 151015 Gly Asp Arg
Val Thr Ile Thr Cys Arg Ala Ser Gin Asp Val
Ser 202530 Thr Ala Val Ala Trp Tyr Gin Gin
Lys Pro Gly Lys Ala Pro Lys 354045 Leo Leo
Ile Tyr Ser Ala Ser Phe Leo Tyr Ser Gly Val
Pro ser 505560 Arg Phe Ser Gly Ser Gly Ser
Gly Thr Asp Phe Thr Leo Thr Tie 657075 Ser
Ser Leo Gin Pro Glu Asp Phe Ala Thr Tyr Tyr
cys Gin His 808590 Ser Tyr Ala Thr Pro Phe
Thr Phe Gly Gin Gly Thr Lys Val Giu
95100105 Ile Lys Are <210> 31 <211> 108
<212> PRT <213> Artificial sequence <220>
<223> Light chain variable region of
huMAb40578 <400> 31 Asp Ile Gin Met Thr
Gin Ser Pro Ser Ser Leo Ser Ala Ser val
151015 Gly Asp Arg Val Thr Ile Thr Cys Arg
Ala Ser Gin Asp Val Asn 202530 



Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly
Lys Ala Pro Lys 354045 Page 10
GENENLAW-#237791-v1-P2324121_-_Sequ
ence_Li511ngl Lev Leu Ile Tyr Ser Ala Ser
Phe Leu Tyr Ser Gly Val Pro Ser 505560 Arg
Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr
Len Thr Ile 657075 Ser Ser Len Gin Pro Gig
Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 808590
His Tyr Thr Thr Pro Pro Thr Phe Gly Gin G:y
Thr Lys val Gin 95100105 Ile Lys Arg <210>
32  211> 30 <212> PRI' <213>
Artificialquence <220>  223> Sequence is
synthesized <400> 32 Gin Val Gin Leu Val
Gin Ser Gly Ala Glu Val Lys Lys Pro Gly
151015 Ala Ser val Lys Val Ser cys Lys Ala
Ser Gly Tyr Thr Phe Thr 202530 <210> 33 



<211> 14 <212> PRT  213> Artificial
sequence <220> <223> Sequence is
synthesized <400> 33 Trp Val Arg Gin Ala Pro
Gly Gin Gly Leu Glu Trp met Gly 510 <210>
34 <211> 32 <212> PRT <213> Artificial
sequence <220> <223> Sequence is
synthesized <400> 34 Arg Val Thr Ile Thr Ala
Asp Thr Ser Thr Ser Thr Ala Tyr Met 151015
Glu Len Ser Ser Len Arg Ser Glu Asp Thr Ala
Val Tyr Tyr Cys 202530 Ala Arg <210> 35
<211> 11 <212> PRT <213> Artificial
sequence <220> <223> Sequence is
synthesized
GENENLAW-#237791-v1-P2324R1_-_Seque
nce_Listingl <400> 35 Trp Gly Gin Gly Thr
Leu Val Thr val ser Ser 



510 <210> 36 <211> 25 <212> PRT <213>
Artificial sequence <220> <223> Sequence is
synthesized -4-00> 36 Gin Val Gin [en Val Gin
Ser Gly Ala Glu Val Lys Lys Pro sly 11015 Ala
Sec val Lys Val Ser Cys Lys Ala Sec 2025
<210> 37 <211> 13 <212> PRT <213>
Artificial sequence <220> <223> Sequence is
synthesized <400> 37 Trp val Arg Gin Ala Pro
sly Gin Gly [Cu GIG Trp Met 10 <210> 38
<211> 31 <212> PRT <213> Artificial
sequence <220> <223> Sequence is
synthesized <400> 38 Arg val Thr Ile Thr Ala
Asp Thr Ser Thr Ser Thr Ala Tyr Met 151015
Glu [Cu Ser Ser [Cu Arg Ser Gin Asp Thr Ala
Val Tyr Tyr Cys 202530 Ala 



<210> 39 <211> 30 <212> PRT <213>
Artificial sequence <220> <223> Sequence is
synthesized <400> 39 Arg Val Thr Ile Thr Ala
Asp Thr Ser Thr Ser Thr Ala Tyr met 151015
Glu Len Ser Sec [en Arg Ser Gin Asp Thr Ala
Val Tyr Tyr cys 202530 <210> 40 <211> 30
<212> PRT
GENENLAW-#237791-v1-P2324R1_-_Seque
nce_sis Ingl <213> Artificial sequence <220>
<223> sequence is synthesized <400> 40 Gln
val Gin Lee Gln Glu Ser Gly Pro Gly Leu Val
Lys Pro Ser 151015 Gin Thr Leu Ser Leu Thr
Cys Thr Val Ser Gly Gly Ser Val Ser 202530
<210> 41 <211> 14 <212> PRT <213>
Artificial sequence <220> <223> Sequence is
synthesized <400> 41 Trp Ile Arg Gln Pro Pro
Gly Lys Gly seu Glu Trp Ile Gly 510 



<210> 42 <211> 32 <212> PRT <213>
Artificial sequence <220> <223> sequence is
synthesized <400> 42 Arg Val Thr Ile Ser Val
Asp Thr Ser Lys Asn Gln Phe Ser seu 151015
Lys LeU Ser Ser Val Thr Ala Ala Asp Thr Ala
Val Tyr Tyr Cys 202530 Ala Arg <210> 43
<211> 25 <212> PRT <213> Artificial
sequence <220> <223> Sequence is
synthesized <400> 43 Gln Val Gln Leu Gin
Glu Ser Gly Pro Gly Leu Val Lys Pro Ser
151015 Gin Thr seu ser Leu Thr Cys Thr Val
Ser 2025 <210> 44 <211> 13 <212> PR
<213> Artificial sequence <220> <223>
Sequence is synthesized <400> 44 Trp Ile Arg
Gin Pro Pro Gly Lys Gly Leu Glu Trp Ile 510
Page 13 



GENENLAW-8237791-v1-P2324R1_-_Seque
nce2Listing1 <210> 45 <211> 31 <212> PRT
<233> Artifi a sequence <220> <223>
Sequence is synthesized <400> 45 Arg Val
Thr Ile Ser Val Asp Thr ser Lys Asn Gin Phe
Ser Leu 151015 Lys Leu Ser Ser Val Thr Ala
Ala Asp Thr Ala Val Tyr Tyr Cys 202530 Ala
<210> 46 <211> 30 <212> PRT <213>
Artificial sequence <220> <223> Sequence is
synthesized <400> 46 Arg Val Thr Ile Ser Val
Asp Thr Ser Lys Asn Gin Phe Ser Leu 151015
Lys [Cu Ser Ser Val Thr Ala Ala ASp Thr Ala
Val Tyr Tyr Cys 202530 <210> 47 <211> 30
<212> PRY <213> Artificial sequence <220>
<223> Sequence is synthesized <400> 47 Glu
Val Gin [Cu val Glu Ser thy Gly Gly [Cu Val
Gin Pro Gly 



151015 Gly Ser [Cu Arg Leu Ser Cys Ala Ala
Ser Gly Phe Thr Phe ser 202530 <210> 48
<211> 14 <212> PRT <213> Artificial
sequence <220> <223> Sequence is
synthesized <400:48 Trp Val Arg Gin Ala Pro
Gly Lys Gly Leu Glu Trp Val Ser 510 <210>
49 <211> 32 <212> PRY <213> Artificial
sequence <220> <223> Sequence is
synthesized
GENENLAW-#237791-vl-P2324R1_-_Sequen
ce_Listingi <400> 49 Arg Phe Thr Ile Ser Arg
Asp Asn Ser Lys Asn Thr Leu Tyr Leu 151015
Gin Met Asn Ser LOU Arg Ala Glu Asp Thr
Ala Val Tyr Tyr Cys 202530 Ala Arg <210> 50
<211> 25 <212> PRT <213> Artificial
sequence <220> <223> sequence is
synthesized <400> SO 



Glu Val Gin [Cu Val Glu Ser Gly Gly Gly Leu
Val Gin Pro Gly 151015 Gly Ser [Cu Arg [Cu
Ser Cys Ala Ala Ser 2025 <210> 51 <211> 13
<212> PRY <213> Artificial sequence <220>
<223> Sequence is synthesized <400> 51 Trp
val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp
Val 510 <210> 52 <211> 31 <212> PRT
<213> Artificial sequence <220> <223>
Sequence is synthesized <400> 52 Arg Phe
Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu
Tyr Leu 151015 Gin Met Asn Ser Lou Arg Ala
Glu Asp Thr Ala Val Tyr Tyr Cys 202530 Ala
<210> 53 <211> 30 <212> PRT <213>
Artificial sequence <220> <223> Sequence is
synthesize <400> 53 Arg Phe Thr Ile Ser Arg
Asp Asn ser Lys Asn Thr Leu Tyr [Cu 



151015
GENENLAw-#237791-v1-P2324R1_-_Sequen
ce_Listinyl Gin Met Asn Ser Leu Arg Ala Glu
Asp Thr Ala Val Tyr Tyr Cys 202530 <210> 54
<211> 30 <212> PRI' <213> Artificial
sequence <220> <223> Sequence is
synthesized <400> 54 Glu Val Gin Lou Val
Glu Ser Gly Gly Gly Leu Val Gin Pro Gly
151015 Gly Ser Lou Arg [Cu Ser Cys Ala Ala
Ser Gly rho Asn Ile Lys 202530 <210> 55
<211> 32 <212> PRT <213> Artificial
sequence <220> <223> Sequence is
synthesized <400> 55 Ana Phe Thr Ile Ser
Ala Asp Thr Ser Lys Asn Thr Ala Tyr [Cu
151015 Gin Met Asn Ser Lou Arg Ala Glu Asp
Thr Ala Val Tyr Tyr Cys 202530 Ser Arg
<210> 56 <211> 31 <212> PRT <213>
Artificial sequence <220> <223> Sequence is
synthesized 



<400> 56 Arg Phe Thr Ile ser Ala Asp Thr Ser
Lys Asn Thr Ala Tyr Leu 151015 Gin Met Asn
Ser Leu Ary Ala Glu Asp Thr Ala val Tyr Tyr
cys 202530 Ser <210> 57 <211> 32 <212>
POT <213> Artificial sequence <220> <223>
Sequence is synthesized <400> 57 Arg Phe
Thr Ile Ser Ala Asp Thr ser Lys Asn Thr Ala
Tyr [Cu 151015 Gin Met Asn Ser [Cu Arg Ala
Glu Asp Thr Ala Val Tyr Tyr Cys 202530 Page
16
GENENLAW-#237791vi-P2324R1_-_Sequen
ceLi stingl Ala Arg <210> 58 <211> 31 <212>
PRY <215> Artificial sequence <220> <223>
Sequence is synthesized <400> 58 Arg Phe
Thr Ile Ser Ala Asp Thr ser Lys Asn Thr Ala
Tyr Leu 51015 



Gin met Asn Ser Leu Arg Ala. Glu Asp Thr Ala
Val Tyr Tyr Cys 202530 Ala <210> 59 <211>
30 <212> PRT <213> Artificial sequence
<220> <223> Sequence is synthesized <400>
59 Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys
Asn Thr Ala Tyr Leu 151015 Gin Met Asn Ser
Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
202530 <210> 60 <211> 23 <212> PRT
<213> Artificial sequence <220> <223>
Sequence is synthesized <400> 60 ASP Ile
Gin met Thr Gin Ser Pro Ser Ser Leu Ser Ala
Ser val 15 (fly Asp Arg Val Thr Ile Thr Cys 20
<210> 61 10   15 



<211> 15     <212> PRI     <213> Artificial
sequence     <220>     <223> Sequence is
synthesized    



<400> 61     Trp Tyr Gin Gln Lys Pro Sly Lys
Ala PrO Lys LeU LeU Ile Tyr 15 10   15 <210>
62     <211> 32   



<212> PRT     <213> Artificialsequence
CENENLAW-#237791-v1-P2524171_-_Seque
nce_Listingl <220> <223>
Sequencesynthesized <400> 62 Gly Val PrO
Ser Arg rho Ser (fly Ser Gly Ser Gly Thr Asp
Phe 151015 Thr LeU Thr Ile Ser Ser LeU Gin
Pro Glu Asp Phe Ala Thr Tyr 202530 Tyr Cys
<210> 63 <211> 10 <212> PRT <213>
Artificial sequence <220> 



<223> Sequence is synthesized <400> 63
Phe Gly Gln Gly Thr Lys Val Glu Ile Lys 10
<210> 64 <211> 23 <212> PRI <213>
Artificial sequence <220> <223> Sequence is
synthesized <400> 64 AS15 Ile Val met Thr
Gin Ser Pro LeU Ser Lei) Pro Val Thr Pro
151015  Gly Glu Pro Ala <210> 65 <211> 15
<212> PRT <213> Artificia ser Ile ser cys 20
sequence  <220> <223> Sequence is
synthesized <400> 65 Trp Tyr Leo Gin Lys 15
<210> 66 <211> 32 <212> PRT <213>
Artificial sequence <220> <223> Sequence is
synthesized 



<400> 66 Gly Val 1 Pro Asp Arg Phe Ser Gly
Ser Gly ser Giy Thr Asp Phe 51015  Thr Leu
Lys Ile Ser Arg Val Glu Ala Glu Asp Val Gly
Val Tyr 202530  <210> 67 <211> 23 <212>
PRI <213> Artificial sequence <220> <223>
sequenceynthes <400> 67 Glu lie Val Zen Thr
Gin Ser Pro Gly Air Leu Ser [Cu Ser Pro
1S1013 Giy Glu Arg Ala Thr Lea Ser Cys 20
<210> 68 <211> 15 <212> PRT <213>
Artificial sequence <220> <223> Sequence is
synthesized <400> 68 Trp Tyr Gin Gin Lys
Pro Gly Gin Ala Pro Arg [Cu Lei+ Ile Tyr
151015 <210> 69 <211> 32 <212> PRT
<213> Artificial sequence <220> <223>
Sequence is synthesized 



<400> 69 Gly Ile Pro Asp Arg Phe Ser Gly Ser
Giy Ser Ely Thr Asp Phe 151015 Thr [Cu Thr
Ile Ser Arg [Cu Glu Pro Glu Asp Phe Ala Val
Tyr 202530 Tyr Cys <210> 70 <211> 23
<212> PRY <213> Artificial sequence <220>
<223> Sequence is synthesized <400> 70
Asp Ile Val Met Thr Gin Ser Pro Asp Ser [Cu
Ala val Ser [Cu 151015 Gly Glu Arg Ala Thr
Ile Asn Cys 20 <210> 71 <211> 15 <212>
PRY <213> Artificial sequence
GENENLAW-#237791-v1-P2324R1_-_Seque
nce_Listi ng <220> <223> Sequence is
synthesized <400> 71 Trp Tyr Gin Gin Lys
Pro Gly Gin Pro Pro Lys Leu Leu Ile Tyr
151015 <210> 72 <211> 32 <212> NET
<213> Artificial sequence <220> 



<223> Sequence is synthesiz <400> 72 Gly
Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly
Thr Asp rho 151015 Thr Leu Thr Ile Ser Ser
Leu Gin Ma Glu Asp Val Ala Val Tyr 202530
Tyr CyS <210> 73 <211> 32 <212> PRT
<213> Artificial sequence <220> <223>
Sequence is synthesized <400> 73 Gly Val
Pro Ser Arg Phe Ser Gly Ser Arg ser Gly Thr
Asp rho 151015 Thr Lou Thr Ile Ser Ser Leu
Gin Pro Glu Asp rho Ala Thr Tyr 202530 Tyr
Cys <210> 74 <211> 10 <212> PRT <213>
Artificial sequence <220> <223> sequence is
synthesized <400> 74 Phe Arg Gin Gly Thr
Lys Val Glu Ile Lys 5 <210> 75 <211> 141
<212> PRT <213> Homo sapiens <400> 75 



Met Trp Val Lou Gly Ile Ala Ala Thr 'he Cys
Gly Leu Phe Lou 151015 Leu Pro Gly rho Ala
Leu Gin Ile Gin cys Tyr Gin Cys Glu Glu
202530 rho Gin Lou Asn Asn Asp Cys Ser ser
Pro Glu Phe Ile Val Asn Page 20
GENENLAW-#237791-0-P2824R1_-_Seguen
ce_List 354045 Cys Thr Val Asn Val Gin Aso
met Cys Gin Lys Glu Val Met Glu 505560 Gin
Ser Ala Gly Ile met Tyr Arg Lys Ser Cys Ala
Ser Ser Ala 657075 Ala Cys Leo Ile Ala Ser
Ala Gly Tyr Gin Ser Phe Cys Ser Pro 808590
Gly Lys Leo Asn Ser Val Cys Ile Ser Cys Cys
Asn Thr Pro Leo 95100105 Cys Asn Gly Pro
Arg Pro Lys Lys Arg Gly Ser Ser Ala Ser Ala
110115120 Leo Arg Pro Gly Leo Arg Thr Thr
Ile Leo Phe Leo ys CoAla 125130 Leo Phe
Ser Ala His Cys 140 <210> 76 



<211> 141 <212> PRT <213> Macaca fasc
cularis <400> 76 Met Trp val Leo Gly Ile Ala
Ala Thr Phe Cys Gly Leo Phe Leo 151015
Leo Pro Gly Phe Ala Leo Gin Ile Gin Cys Tyr
Gin Cys Glu Glu 202530 Phe Gin Leo Asn
Asn Asp Cys Ser Ser Pro Glu Phe Ile Val Asn
354045 Cys Thr Val Asn Val Gin Asp Met Cys
Gin Lys Glu Val Met Glu 505560 Gin Ser Ala
Gly Ile Met Tyr Arg Lys Ser Cys Ala Ser Ser
Ala 657075 Ala Cys Leo Ile Ala Ser Ala Gly
Tyr Gin Ser Phe cys ser Pro 808590 Gly Lys
Leo Asn Ser Val Cys Ile Ser cys cys Asn Thr
Pro Leu 95100105 Cys Asn Gly Pro Arg Pro
Lys Lys Arg Gly Ser Ser Ala Ser Ala
110115120 Leo Arg Pro Gly Leo Pro Thr Thr
Ile Leo Leo Leo Lys Leo Ala 123130135 Leo
Phe Ser Ala His Cys 140 



<210> 77 <211> 141 <212> PRT <213> mus
musculus <400> 77 Met Trp Val Leo Gly Ile
Ala Ala Thr Phe Cys Gly Leo Phe -Fro 151015
GENSNLAW-#237791-v1-P2324R1_-_Segue
nce_Li511ng1 Leu Pro Gly Lou Ala La Gin Ile
Gin Cys Tyr Gin Cys Glu Glu 202530 Phe Gin
Lou Asn Asn Asp Cys ser Ser Pro Glu Phe Ile
val Asn 354045 Cys Thr Val Asn val Gin Asp
Met Cys Gin Lys Giu Val Met Glu 505560 Gin
Ser Ala Sly Ile Met Tyr Arg Lys Ser Cys Ala
Ser Sep Ala 657075 Ala Cys [Cu Ile Ala Ser
Ala Gly Tyr Gin Ser Phe Cys ser Pro 808590
Sly Lys Leu Asn Ser Val Cys Ile Ser Cys Cys
Asn Thr Pro [Cu 95100105 Cys Ash Sly Pro
Arg Pro Lys Lys Arg Sly Ser Ser Ala Ser Ala
110115120 Ile Arg Pro Gly LOU Leu ilir Thr
Leu [Cu Phe Phe His Lou Ala 125130135 Leu
Cys Lou Ala His Cys   



140   <210> 78     <211> 141     <212> PRT
<213> Rattus norvegicus 



<400> 78  Met Trp val Leu Gly Ile Ala Ala Thr
Phe Cys Sly [Cu Phe Trp 1  51015 [Cu Pro
Sly [Cu Ala Lou Gin no Gin Cys Tyr Gin Cys
Glu Glu    202530 Phe Gin [Cu Asn Asn Asp
Cys Ser Ser Pro Glu Phe Ile Val Mn 354045
Cys Thr Val Asn Val Gin Asp Met Cys Gin Lys
Glu Val Met GlU 505560 Gin Ser Ala Gly no
Met Tyr Arg Lys Ser Cys Ala Ser Ser Ala
657075 



Ala Cys Lou Ile Ala Ser Ala Sly Tyr Gin Ser
Phe Cys Ser Pro 808590 Gly Lys [Cu Asn Ser
val Cys Ile Ser Cys Cys Asn Thr Pro La
95100105 Cys Mn Gly Pro Arg Pro Lys Lys
Arg Gly Ser Ser Ala Ser Ala 110115120 no
Arg Pro Sly [Cu [Cu Thr Thr Lou Lou Phe Phe
His Lev Abs 125130135 [Cu Cys [Cu Ala His
Cys 140 


