
PRLR-SPECIFIC ANTIBODY AND USES
THEREOF  CROSS-REFERENCE TO
RELATED APPLICATIONS  [0001] This
application claims priority to U.S.
Provisional Patent Application No.
60/946,360 filed June 26, 2007 and U.S.
Provisional Patent Application No.
60/838,648 filed August 18. 2006.
TECHNICAL FIELD  [0002] This
invention relates to methods for
preventing and treating cancer by
administering PRLR specific antibodies.
BACKGROUND OF THE INVENTION
[00031 Cancer is the second leading
cause of death in the United States.
Although "cancer" is used to describe
many different types of cancer, i.e.
breast, prostate, lung, colon, pancreas,
each type of cancer differs both at the
phenotypic level and the genetic level.
The unregulated growth characteristic of
cancer occurs when the expression of
one or more genes becomes
dysregulated due to mutations, and cell
growth can no longer be controlled.
10004]Genes are often classified in two
classes, oncogenes and tumor
suppressor genes. Oncogenes are genes
whose. normal function is to promote cell
growth, but only under specific
conditions. When an oncogene gains a
mutation and then loses that control, it
promotes growth under all conditions.
However, it has been found that for
cancer to be truly successful the cancer
must also acquire mutations in tumor
suppressor genes. The normal function
of tumor suppressor genes is to stop
cellular growth. Examples of tumor
suppressors include 03, p16, p2!, and
APC, all of which, when acting normally,
stop a cell from dividing and growing
uncontrollably. When a tumor suppressor
is imitated or lost, that brake on cellular
growth is also lost, allowing cells to now
crow without restraints. 10005] Piolactin
receptor (PRLR) is a single
membrane-spanning class I cytokine
receptor that is homologous to receptors
for members of the cytoldnc super:family,
such as the receptors for IL2, IL3, 114,
IL6, IL7, erythropoietin, and GM-CSF.
PRLR is involved in multiple biological
functions, including cell growth,
differentiation, development, lactation
and reproduction. It has no intrinsic
tyrosine Innate activity; ligand binding
leads to receptor (limed radon,
cross-phosphorylation of Jak2 and
downstream signaling. Human proiactin
receptor ODNA was originally isolated
from hephotoma and breast cancer
libraries (Boutin,  M. etal., M dec. Endocr.
3: 1455-1461, 1989/. The- nucleotide
sequence predicted a mature protein of
598 amino acids with a much longer
cytoplasmic domain than the rat liver
PRL receptor, The prolactin receptor
gene resales in the same chromosomal
region as the growth hormone receptor
gene, which has been mapped to
5,13-612 (Arden, K. C. et al. Cytogenet.
Cell Gene 53: 161-105, 19901 Arden,
K.C. etal., (Abstract) A M.1. Hum. Genet
45 (suppl.): Al 29 only, 1989). Growth
hormone also hinds to the prolactin
receptor and activates the acceptor. The
generale organization of the human
PRLI3 gene has been determinded (Hu,
Z.- V., et al., 1, (Jlin. &door, Mehib. 84:
1153-1156. 1999). The
5-prime-untranslated region of the PRLR
gene contains 2 alternative first exons:
E13, the human counterpart of the rat
and mouse E13. and a novel human type
of alternative first exon termed EON. The
5-prime untranslated region also contains
a common noncoding exon 2 and part of
exon 3, which contains the translation
initiation codon. The El 3 and FIN  exons
are within 800 basepairs of each other.
These 2 exons are expressed in human
breast tissue, breast cancer cells,
gonads, and liver. Overall, the transcript
containing El3 is prevalent in most
tissues. The PRLR gene product is
encoded by exons 3-10, of which exon
10 encodes most of the intracellular
domain. The 013 and FIN exons are
transcribed from alternative promoters
PDT and PN, respectively. The P111
promoter contains Sp1 and CJEBP
elements that are identical to those in the
rodent promoter and is 81% similar to the
region -480/-106 in the rat and mouse.
The PN promoter contains putative
binding sites for ETS family proteins and
a half-site for nuclear receptors. [0007]
PRLR exists in a number of different
isofoons that differ in the length of their
cytoplasmic domains. Four PRLR
fa-112NA isoforms (fa, t. S la, and S1116
have been demonstrated in human
subcutaneous abdominal adipose tissue
and breast adipose 6ssue (I jog, C. et
al..J.Clha, ElIdOCI. Metab. 88:
1804-1808,2003). In addition, they
detected L. PRLR and I-PRLR protein
expression in human subcutaneous
abdominal adipose tissue and breast
adipose tissue using immunoblot
analysis. PRO reduced the lipoprotein
lipase activity in human adipose tissue
compared with control. Ling et al,
suggest that these results demonstrated
a direct effect of PRL, via functional
PRLRs, in reducing the I .131, activity in
human adipose tissue, and that these
results suggested that LPL might also be
regulated in this fashion during lactation.
'Die function of these PRLR isoforms in
rat has been elucidated (Perrot-Applanat.
M. et al., Molec. Endocr, 11: 1020-1032,
1997). Like the known long form (591
amino acids), the Nb2 form, which lacks
198 Urdu acids of the cytoplasmic
domain, is  able to transmit a lactttgenic
signal. In contrast, the short Ram, which
lacks 291 amino acids of the cytoplasmic
domain, is inactive. The function of the
short form was examined after
cotransfection of both the long and short
forms. These results show that the short
form acts as a dominant-negative
inhibitor through the formation of inactive
heterodimers, resulting in the inhibition of
Janus kinase 2 activation.
Perrot-Applanat ci al. suggest that
heteredimerization of PRLR can
positively or negatively activate PRL
transcription, E0008]Recent reports have
suggested that PRER is over-expressed
in human 



breast cancer and prostate cancer
tissues (Li et al., Cancer Res.,
64:4774-4782, 2004; Gill et al., J Clin
Pathol., 54:956-960, 2001; Fontaine et
al., J Clin Endocrinol Metab., 83:667-674,
1998). Li Cr al., reported that Slat5
activation and PRIR expression is
associated with high histological grade in
54% of prostate cancer specimens (Li et
al., supra). Other reports have suggested
that primary breast cancer specimens are
responsive to PRL in colony formation
assays and that plasma PRL
concentrations correlate with breast
cancer risk (Tworoger etal.. Cancer Res.,
64:6814-6819, 2004; Tworoger et al.,
Cancer Res., 66:2476-2482. 2006).
Another report indicated that PRL
transgenic mice develop malignant
mammary carcinomas or prostate
hyperplasia (Vemibo et al., J Clin Invest.,
100:2744-2751, 1997; Wennbo et al.,
Endocrinology, 138:4410-4415, 1997).
10609jA PRLR monoclonal antibody
diminished the incidence of mammary
tumors in mice (Sissom et al., Am. J.
Pathol. 133:589-595, 1988). In addition, a
PRL antagonist (S I 79D mutant PRL)
inhibited proliferation of a human prostate
carcinoma cell line, DU-145, in vitro and
DU-145 induced tumors in vivo (Xu et al.,
Cancer Res., 61:6098-6104, 2001).
[09101Thus, there is a need to identify
compositions and methods that modulate
PRY -R and its role in such cancers. The
present invention is directed to these, as
well as other, important needs.
SUMMARY [0010a]in a first aspect, there
is provided an isolated antibody that
binds the extracellular domain of PRLR
of SEQ ID NO:2 with an equilibrium
dissociation constant (1<0) of 10-6 Ik4 or
lower and that comprises (a) the
Complementarily Determining Regions
(CDRs) set forth at positions 24 through
38, positions 54 through 60, and
positions 93 through 101 of the amino
acid sequence of SEQ ID NO: 88 and (b)
the  CDRS set forth at positions 31
through 35, positions 50 through 66, and
99 through 113 of SEQ. 114 NO: 90,
[MONIn a second aspect, there is
provided a pharmaceutical composition
comprising the antibody as defined
above and a pharmaceutically acceptable
carrier. [QOM]In a third aspect, there is
provided a kit comprising a
therapeutically effective amount of an
antibody as defined above, packaged in
a container, said kit containing a second
therapeutic agent, and further comprising
a label attached in or packaged with the
container, the label describing the
contents of the container and providing
indications and/or instructions regarding
use of the contents of the container to
-treat breast cancer. [0010(ilIn a fourth
aspect, there is provided an isolated
antibody that binds the extracellular
domain of MR comprising a variable light
chain amino acid sequence SEQ ID
NO:88, and a variable heavy chain amino
acid sequence of SEQ ID NO:90.
100141The nucleotide sequence for
1312LR is set out in SEQ ID NO: I, and
the amino acid seqeunce is set out in
SEO ID NO: 2. The extracellular domain
(ECD) consists of amino acids 25
through 234 of SEQ ID NO: 2, which can
be divided into two major domains, SI
(amino acids 25-122) and 52 (amino
acids 123-234). A number of different
isofonns of PRLR have been identified:
long (L), intermediate (I), AS 1, an
inactive soluble tbrrn (PRLBP), and
inactive short forms Sla and S lb. 'the
nuns and nucleotide regions contained
within each isoform are displayed in
Figure I In exemplary embodiments, the
disclosure contemplates antibodies that
hind to the S1 domain and/or to the 52
domain. Such antibodies [hal bind to the
S2 domain may target all active isoforms.
The thscloscre also contemplates
antibodies that bind specifically to one
isoform and not another (e.g.
intermediate and not Sla or S b.), or to
the active isoforms (long, intermediate
and ASH but not to the inactive isoforms
(S la and Sib). 



160121The materials and methods of the
present disclosure fulfill the
aforementioned and other related needs
in the art. 100131In one embodiment, an
antibody that binds the extracellular
domain of PRLP, with an equilibrium
dissociation constant (NJ)) of 10 6 M or
lower and competes with any or
antibodies chXI1A.06.642,
chXIIA.06.275, he.06.642- hc.06.642-2,
he.06.275-1, he.06.275-2, he.06.275-3,
110.06.275-4, XPA.06.128, XPA.06.129,
XPA.06.130, XPA.06.13 I. XPA.06.141,
XPA.06.147, XPA.06.148, XPA.06.158,
XPA.06.159, XPA.06.163, XPA.06.167,
XPA.06.171, XPA.06.178, XPA.06.181,
XPA.06.192, XPA.06.202, XPA.06.203,
XPA.06.206, XPA.06.207, XPA.06.210,
XPA.06.212, XPA.06.217, XPA.06.219,
XPA.06.229, XPA.06.233, XPA.06.235,
XPA.06.239, XPA.06.145, XHA.06.567,
XHA.06.642, XIIA.06.983, MIA.06.275,
XFIA.06.189, or XHA.06.907 for binding
to MLR by more than 75% is provided.
By the term -an equilibrium dissociation
constant (Kg) of 106 M or lower" it is
meant an equilibrium dissociation
constant of e.g., 10-f, 10-7 M, 10-8 M, 10
9 M. , 0-I M or 10-12 M (i.e., a number
lower than I e M. In another embodiment,
the antibody binds to the same epitope of
PRIR as any of antibodies
chXHA.06.642, chXHA.06.275,
he.06.642-1, 110.06.642-2, be.06.275- ,
he.06.275-2, he.06.275-3, he.06.275-4,
XPA.06.128, XPA.06.129, XPA.06.130,
XPA.06.131, XPA.06.141, XPA.06.147,
XPA.06.148, XPA.06.158, XPA.06.159,
XPA.06.163, 



XPA.06.167, XPA.06.171, XPA.06.175,
XPA.06.181, XPA.06.192, XPA .06.202,
XPA.06.203, XPA.06.206, )(PA.06.207,
XPA.06.210, XPA.06.212, XPA.06.217,
Xl'A.06.219, XPA.06.229, XPA.06.233,
XPA.06.235, XPA.06.239, XPA.06.145,
XHA.06.567, XHA.06.642, 



XITA.06.983, XHA.06.275, XHA.06.189,
or XHA.06.907. 10014]In another
embodiment, an aforementioned
antibody comprises 1, 2, 3, 4, 5or 6CDRs
of anyof antibodies
chXHA.06.642,chXIIA.06.275,
he.06.642-2,he.06.275-1,he.06.275-2,he.
06.275-3,he.06.275-4, he.06.642-1,
XPA.06.128, XPA.06.129. XPA.06.130,
XPA.06.131, XPA.06.141, XPA.06.147,
XPA.06.148, XPA.06.158, XPA.06. I 59,
XPA.06.163, XPA.06.167, XPA.06.171,
XPA.06.178, Xi'A.06,i SI. XPA.06.192,
XPA.06.202, X131.06.203, XPA.06.206,
XPA.06.207, XPA.06.210, XPA.06.212,
XPA.06.217, XPA.06.29, XPA.06.229,
XPA.06.233, XPA.06.235. XPA.06.339.
XPA.06.145, XI1A.06.567. XHA.06.642,
XHA.06.983, XHAM6.275, XHA.06.189,
or 



X flA.06.907. Jo another embodiment, an
aforementioned antibody is a chimeric
antibody, a humanized antibody, a
human engineered antibody, a human
antibody, a slunk chain antibody or an
antibody fragment. In yet another
embodiment, an aforementioned tuitibc
provided in which at least one autino acid
within a CDR is substituted by a
corresponding residue of a
corresponding CDR of another anti-PR F
R antibody. M an exemplary embodiment
an aforementioned antibody is provided
in which at least one amino acid within a
CDR from an antibody selected from the
group consisting of chXHA.06.6.12,
chXHA.06.275,he.06.642-2, he.06.2754,
he.06.275-2. he.06.275-3, he.06.275- 4,
XPA.06.128, XPA.06.129, XPA.06.130,
XPA.06.131, XPA.06.111, XPA.06,Id 7, X
PA.06.148, XPA.06.158, XPA.06. 59,
XPA.06.163, XPA.06.167, XPA.06.171,
XTA.06.1178, XPA.06.181, XPA.06.I 93,
XPA.06.202, XPA.06.203, XPA.06.206,
XPA.06.207, XPA.06.210, X PA.06.212,
XPA.06.217, XPA.06.219, XPA.06.229,
XPA.06.233, XPA.06.235, XPA.06.239.
XPA.06.145, XHA.06.567, XHA.06.642,
NHA.06.983, XHA.06.275, XH A.06.189,
or XHA.06.907is substituted by a
corresponding residue of a
corresponding CDR of another
anti-PRI-R antibody. In another
exemplary embodiment, an
aforementioned antibody is provided in
which at least one amino acid within a
CDR from an antibody selected born the
group consisting of chXHA.06.642,
chXHA.06.275,he.06.642-1, he.06.642-2,
he.06.275-I, he.06.275-2, he.06.275-3,
he.06.275- 4, XPA.06.128, XPA.06.129,
XPA.06.130, XPA.06.131, XPA.06.141, X
PA.06.I XPA.06.148, XPA.06.158,
XPA.06159, X PA.06.163, X PA.06.167,
XPA.06.171, XPA.06.178, XPA.06.181,
XPA.06.192. XPA.06.202, XPA.06.203,
XPA.06.200, XPA.06.207, XPA.06.210,
XPA.06.212, X PA.06.217, XPA.06.2 [9,
XPA.06.229, XPA.06.233, XPA.06.235,
XPA.06.239, XPA.06.145, XHA,06.567,
XHA.06.642, XHA.06.983, XHA.06.275,
XHA.00.189, or XHA.06.907is substituted
by a corresponding residue of a
corresponding CDR of another antibody
selected front the group consisting of
chXHA.06.642, eliXHA.06.275,
he.06.642-1, he.06.62-2, he.06.275-1,
he.06.275-2, he.06.275-3, he.06.275-4,
XPA.06.128, XPA.06.129, XPA.06.130,
XPA.06.131, XPA.06.141, XPA.06.147,
XPA.06.1.18, X PA.06.158, XPA.06.16[9,
XPA.06.163. XPA.06.167. XPA.06.171,
XPA.06.178, XPA.06.181, XPA.06.192,
XPA.06.202, XPA.06.203, X PA.06.206,
XPA.06.207, XPA.06.210, XPA.06.212,
XPA.06.217, XPA.06.219, XPA.06.229.
XPA.06.233, XPA.06.235, XPA.06.239,
XPAD6.145,            XHA.06.642,
XHA.06.983, MIA.06.275, HA.06.189, or
XHA.06.907. In still another embodiment,
an aforementioned antibody is provided
in which one or two amino acids within a
CDR have been modified. 100151In
another embodiment of the disclosure, an
ariirerilelffloned antibody is provided that
retains at least 60, 65, 70, 75, 80, 85, 90,
91, 92, 93, 94. 95" 96, 97, 98, or 99%
identity over either the variable light or
heavy region to the antibodies of
chXHA.06.642, chXHA.06.275,
he.06.642-1, he.06.642-2, he.06.275-1"
he.06.275-2, he.06.275-3, he.06.275-4,
XPA.06.128, XPA.06.129, XPA.06. I 30"
XPA.06.13 XPA .06.141, XPA .06. I 47,
XPA.06.148, XP A .06.1 58, XP A
.06.159. XPA .06.163, XPA.06.167,
XPA.06. I 71, XPA.06. 178, XPAA06. I 8 I
, XPA.06.192, XPA.06.202, XPA.06.203,
XPA.06.206, XPA.06.207, XPA.06.2 0"
XPA.06.212, XPA.06.217, XPA.06.219,
XPA.06.229, XPA.06.233, XPA.06.235,
XPA.06.239, "X.PA.06.145, XHA.06.567,
XHA.06.642, XHA.06.983, XIIA.06.275,
XHA.06.189, or XHA.06.907. [0016{in
another embodiment, an aforementioned
antibody comprises a constant region of
a human antibody sequence and one or
more heavy and light chain variable
framework regions of a human antibody
sequence. In yet another embodiment of
the disclosure, an aforementioned
antibody is provided wherein the human
antibody sequence is an individual
human sequence, a human consensus
sequence, an individual human germline
sequence, or a human consensus
germlinc sequence. [0017]In still another
embodiment, an aforementioned
antibody is provided wherein the heavy
chain constant region is a modified or
unmodified igG. IgNI, IgA, 12E, a
fragment thereof, or combinations
thereof.In another embodiment, an
aforementioned antibody is provided
wherein the heavy chain constant region
is a modified or unmodified igGl, 1gG2.
Ig63 or IgG4. In another embodiment, an
aforementioned antibody is provided that
has an equilibrium dissociation constant
of 10-6, I 0-7, I g'5 or 10 9 M or lower to
PRI.R. in yet another embodiment, an
aforementioned antibody is provided
comprising a conservative substitution in
the CDRs. In another embodiment, an
aforementioned antibody is provided
comprising a conservative or
non-conservative change in low and
moderate risk residues. In still another
embodiment, an aforementioned
antibody is provided wherein the light
chain constant region is a modified or
unmodified lambda light chain constant
region, a kappa light chain constant
region, a fragment thereof, or
combinations thereof.  11101.81In yet
another embodiment, an aforementioned
antibody is provided that  inhibits PRLR
dimerization, inhibits PRLR intracellular
phosphorylation, inhibits the induction of
MAPK phosphorylation, inhibits the
induction of Stat5 phosphorylation,
inhibits the induction of AKT
phosphorylation, and/or inhibits the
binding of PRL to PRLR. 1,00191In other
embodiments, an aforementioned
antibody further inhibits VECiF
production and/or angiogenesis. [00201In
yet another embodiment, an
aforementioned antibody is provided that
inhibits the proliferation of a cancer cell.
In yet another embodiment, the antibody
inhibits proliferation of a breast, prostate,
or lung cancer cell. 



100211In addition to cancer, another
embodiment of the disclosure provides
an  aforementioned antibody for the
prevention and/or treatment of
autoimmune and inflammatory diseases
or disorders. The antibodies are
especially useful in preventing,
ameloriating, or treating diseases
comprising an autoimmune and/or
inflammatory component. These
diseases include, but are not limited to,
autoimmune and inflammatory diseases
such as systemic lupus erythematosus
(SLR), discoid lupus, lupus nephritis,
sarcoidosis, inflammatory arthritis,
including, but not limited to, juvenile
arthritis, rheumatoid arthritis, psoriatie
arthritis, Reiter's syndrome, ankylosing
spondylitis, and gouty arthritis, rejection
of an organ or tissue transplant,
hyperacute, acute, or chronic rejection
and/or graft versus host disease, multiple
sclerosis, hyper IgE syndrome,
polyartcritis nodosa, primary biliary
cirrhosis, inflammatory bowel disease,
Crohnis disease, celiac's disease
(gluten-sensitive enteropathy),
autoimmune hepatitis, pernicious
anemia, autoimmune hemolytic anemia,
psoriasis, sclerodenna, myasthenia
gravis, autoimmune thrombocytopenie
purpura, autoimmune thyroiditis, Grave's
disease, T-iashimoto' thyroiditis, immune
complex disease, chronic fatigue immune
dysfunction syndrome (CMDM,
poly/myosins and dermatornyositis,
eryoglobulinemia, thrombolysis,
cardiomyopathy, pemphigus vulgaris,
pulmonary interstitial fibrosis, Type I and
Type IT diabetes mellitus, type I, 2, 3 and
4 delayed-type hypersensitivity, allergy or
allergic disorders, unwanted/unintended
immune responses to therapeutic
proteins, asthma. Churg-Strauss
syndrome (allergic granulomatosis),
atonic dermatitis, allergic and irritant
contact dermatitis, urtecaria,
IgE-mediated allergy, atherosclerosis,
vasculitis, idiopathic inflammatory
myopathies, hemolytic disease,
Alzheimer's disease, chronic
inflammatory demyelinating
polyneuropathy, and the like.  [00221 In
another embodiment, an aforementioned
antibody is provided that is conjugated to
another diagnostic or therapeutic agent.
[0023] In still another embodiment, a
method of screening for an anti body to
the extracellular domain of a PRLR
protein useful for the imearment of
cancer is provided comprising the steps
of: contacting a polypeptide comprising
the Ed) of 11111-R with a candidate
antibody that contains at least I, 2, 3, el,
5, or 6 CDRs of antibodies ch1811A.06.
chXHA.06.275, he.06.642-1,
he.06.642-2, he.06.275- he.06.275-2,
he.06.275-3, he.06.275- 4, XPA.06.128,
XPA.06. 129, XPA.06.130, X PA.06.13I,
XPA.06.141, XPA.06.147, XPA.06.148,
XPA.06.158, XPA.06.159. XPA.06.163,
XPA.06.167, X PA.06.171, XPA.06.178,
XPA.06.181, XPA.06.192, X PA.06.202,
XPA.06.203, XPA.06.206, XPA..06.207,
XPA.00.210, XPA.06.212, XPA.06.2I 7, X
PA.06.219, XPA.06.229, XPA.06.233,
XPA.06.235, X PA.06.239, XPA.06.145,
XIIA.06.567, XHA.06.612, XHA.06.983,
XP-A.06.275, XIIA.06.189, and
XHA.06.907; detecting binding affinity of
the candidate antibody to the
polypeptide, and identifying said
candidate antibody as an antibody useful
for the treatment of cancer if an
equilibrium dissociation constant of
10i6M or lower is detected. [0024] in
another embodiment, a method of
systematically altering antibodies and
screening for an antibody to the
extracellular domain of a PRLR protein
useful for the treatment of cancer is
provided comprising the steps of
preparing a candidate antibody that
contains modifications to one or two
amino acids within the CDRs of
antibodies chXDA.06.6e2, MIX
HA.06.275, he.06.642-1, he.06.642-2,
he.06.275-1, he.06.275-2, he.06.275-3.
he.06.275-4, XYA.06.128, X PA.06.129,
XPA.06,130, XPA.06. 131, XPA.06.141,
XPA.06.147, XPA.06.148, XPA.06.158, X
PA.06.159, XRA.06.163. XPA.06.167,
XPA.06.17 XPA.06.1.78, XPA.06.181,
XPA.06.192. XPA.06.202, XPA.06.203, X
PA.06.206, XPA.06.207, XPA.06.2 I 0, X
PA.06.212, XPA.06.217, XPA.06.219,
XPA.06.229, XPA.06.233, XPA.06,235,
XPA.06.239, XPA.06.145, XH A.06.567,
XHA.06.642. XHA.06.983, XHA.06.275,
XHA.06.189, and XHA.06.907; contacting
a polypeptide composing the ECD of
PRLR with said candidate antibody;
detecting binding affinity of the candidate
antibody to the polypeptide; and
identifying said candidate antibody as an
antibody useful for the treatment of
cancer if an equilibrium dissociation
constant of 104 M. or lower is detected.
[0025]In still another embodiment, a
method of screening for an antibody to
the exMau:Hui:1r domain of a PRLR
protein useful for the treatment of cancer
comprising the steps of contacting a
breast, lung, or prostate cell with a
candidate antibody that contains at least
1, 2, 3, 4, 5 or 6 CDRs of antibodies
chIXITA.06.642, chXHA.06.275,
he.06.642- 1, he.06.642-2, he.06.275-1,
he.00.275-2, he.06.275-3, he.06.275-4,
XPA.06.128, XPA.06.129, XPA.06.130,
XPA.06.13 XPA.06.141, XPA.06.147,
XPA.06.148, XPA.06.158, XPA.06.159,
XPA.06. I 63, XPA.06.167, XP A.06.171,
)(RAMO. 178, XPA.06.18 , XPA.06.192,
XPA.06.202, XPA.06.203, XPA.06.206,
XPA .06.207, XPA.06.2 I 0, XPA.06.212,
XPA.06.217, XPA.06.219, XPA.06.229,
XPA.06.233, XPA.06.235, XPA.06.239,
XPA.06.145, XHA.06.567, XHA.06.642,
XHA.06.983, XHA.06.275, XHA.06.I 89,
and XI 1A.06.907 or an antibody that
contains a modification of one or two
amino acids within one or more CDRs;
detecting proliferation or survival of said
cell; and identifying said candidate
antibody as an antibody useful for the
treatment of cancer if a decrease in cell
proliferation or survival is detected.
[111126]In s0I1 another embodiment, a
method of treating a subject suffering
from cancer, including a subject suffering
from stage 0, t, It. Ill. IV or V cancer,
comprising the step of administering an
aforementioned antibody in a
therapeutically effective amount. In a
related embodiment, the cancer is breast,
lung or prostate cancer. In another
embodiment, a second therapeutic agent
is administered. In an exemplary
embodiment, the second therapeutic
agent is doxorubiein, datmoruhicin, or
other anthracycline or topoisomcrase
inhibitor. In further embodiments, any of
the foregoing topoisomerase inhibitors
are administered with ehXHA.06.642,
chXIIA.06.275, he.06.642-I, he.06.642-2,
he.06.275-1, he.06.275-2, he.06.275-3,
he.06.275-4. in still another embodiment,
the subject is further treated with
radiation therapy or surgery. In still
another embodiment of the disclosure,
the subject is positive for PRLR
expression and HER2-neu expression,
and wherein said second therapeutic
agent is an anti-lIer2-neu antibody. In a
related embodiment, the subject is
positive for MLR expression and ER
expression, and wherein said second
therapeutic agent is an anti-ER antibody.
In a further embodiment, the disclosure
provides an antibody of the disclosure for
use in medicine, including for use in
treating a cancer. In other embodiments,
the disclosure provides the use of an
antibody of the disclosure in the
manufacture of a medicament Mr treating
a cancer. The medicament may be
administered to a patient in combination
with a second therapeutic agent, and/or
with radiation therapy.  [0027]In another
embodiment of the disclosure, a method
of targeting a tumor cell expressing MLR
is provided comprising the step of
administering an aforementioned
antibody conjugated to a radionuclide or
other toxin. In another embodiment, the
subject is a mammal, In still another
embodiment, the subject is a human.
[0028]In still another embodiment. an
isolated nucleic acid molecule is provided
comprising a nucleotide sequence that
encodes the heavy chain or light chain of
an aforementioned antibody. In still
another embodiment, an expression
vector comprising the aforementioned
nucleic acid molecule operably linked to
a regulatory control sequence is
provided. In yet another embodiment, a
host cell comprising the aforementioned
vector or the aforementioned nucleic acid
molecule is provided. [0029]In still
another embodiment, a method of using
the aforementioned host cell to produce
an antibody, comprising culturing the
host cell under suitable conditions and
recovering said antibody is provided. In
still another embodiment, the antibody
produced by the aforementioned method
is provided. NOMIn still another
embodiment, an aforementioned ant
body that is purified to 



at least 95% homogeneity by weight is
provided.In another embodiment, a
pharmaceutical composition comprising
the aforementioned antibody and a
pharmaceutically acceptable carrier is
provided. [0031]In yet another
embodiment, a kit comprising an
aforementioned antibody comprising a
therapeutically effective amount of an
antibody of the disclosure, packaged in a
container, the kit optionally containing a
second therapeutic agent, and tbrther
comprising a label attached to or
packaged with the container, the label
describing the contents of the container
and providing indications and/or
instructions regarding use of the contents
of the container to treat cancer, is
provided. In another embodiment, the kit
is provided wherein the container is a vial
or bottle or prefilled syringe. [0032]In
another embodiment of the disclosure, an
antibody that binds the extracellular
domain of PRLR comprising a variable
light chain amino acid sequence selected
from the group consisting of gildQ ID NO:
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41,
43, 45,17, 49, 51, 53, 55, 57, 59, 61, 63,
65, 67, 69, 71, 73, 75, 82, 84, 86, 88,
91.95 and 96, is provided. In another
embodiment, an antibody that binds the
extracelhdar domain of PRLR is provided
comprising a variable heavy chain amino
acid sequence selected from the group
consisting of SR) ID NO: 20. 2, 24, 26,
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48,
50, 52, 54, 56, 58, 60,   62, 64, 66, 68,
70, 72, 74, 83, 85, 87, 89,90, 93, 94, 97
and 98. In yet another embodiment, an
antibody that binds the extracellular
domain of PRLR comprising a variable
light chain amino acid sequence SEQ ID
NO: 88, and a variable heavy chain
amino acid sequence of SEQ ID NO: 89,
is provided. In still another embodiment,
an antibody that binds the extracellular
domain of PR] R comprising a variable
light chain amino acid sequence SF.Q IT)
NO: 88, and a variable heavy chain
amino acid sequence of SEQ Ill NO: 90 is
provided. [9033]In yet another
embodiment of the diselosa an antibody
is provided that binds the extraccIlular
domain of PRLR comprising a variable
light chain amino acid sequence of SEQ
ID NO: 91, and a variable heavy chain
annrto acid sequence of SEQ NO: 93. In
another embodiment, an antibody that
binds the extracellular domain of PRLR
comprising a variable light chain amino
acid sequence of SEQ ID NO: 91, and a
variable heavy chain amino acid
sequence of SEQ ID NO: 94 is provided.
In still another embodiment, an antibody
that binds the extracellular domain of
PRLR comprising a variable light chain
amino acid sequence of SEQ ID NO: 92,
and a variable heavy chain amino acid
sequence of SEQ ID NO: 93. In yet
another embodiment of the disclosure, an
antibody that binds the extmcellufar
domain of PRLR is provided comprising a
variable light chain amino acid sequence
of SEQ ID NO: 92, and a variable heavy
chain amino acid sequence of SEQ 31)
NO: 94. [00341In still another
embodiment of the disclosure, an
antibody that binds the extracellular
domain of PRLR is provided comprising a
variable light chain amino acid sequence
of SEQ ID NO: 95, and a variable heavy
chain amino acid sequence of SEQ 10
NO: 97. In another embodiment, an
antibody that binds the extracellular
domain of PEER comprising a variable
light chain amino acid sequence of SEQ
ID NO: 95, and a variable heavy chain
amino acid sequence of SEO ID NO:
981s provided. In yet another
embodiment, an antibody that binds the
extrauellular domain of PRIX comprising
a variable light chain amino acid
sequence of SEQ ID NO: 96, and a
variable heavy chain amino acid
sequence of SEQ ID NO: 97 is provided.
In another embodiment, an antibody that
hinds the extracellular domain of PRLR is
provided comprising a variable light chain
amino acid sequence of SEQ ID NO: 96,
and a variable heavy chain amino acid
sequence of SEQ ID NO: 98. 100351In
another embodiment of the disclosure, an
antibody that binds the extracellular
domain of human PRLR with a KD of at
least 10 to 25, 000 fold, 100 to 20,000
fold, 1,000 to 18,000 fold, 5,000 to
17,000 lhld, 8,000 to 16,000 fold, 10,000
to 15,000 'hid, 12,000 to 15,000 fold, or
13,000 u, 1.1.000 hold, fold lower than
the extracellular domain of marine  PRLR
is provided. In a related embodiment, the
aforementioned antibody binds the same
epitope as he.06.275-4. In still another
embodiment, an antibody that binds the
extracellular domain of human PRLR, the
extracellular domain of murine PRLR,
and the extracel lular domain or rat PR]
.R is provided. in another embodiment,
an antibody that binds the extracellulai
domain of human, marine and rat PRLR
with all eouilibrium dissociation constant
(K0) of I 04 RI or lower its provided. In a
related embodiment, the afommentioned
antibody hinds the same epitope as
he.06.642-2. (0036) in still another
embodiment, the above methods can
hetoib need of treatment with an
anti-PRLR antibody by, for ex:Rap:Le, (a)
obtaia sample from the subject; and (b)
analyzing the sample for level of
phosphorylatiou of PRLR, Jak2, Maple,
Stat3. Erki/2 andior Alt: wherein the level
of phosphorylation of PRLR, Jak2,
\thank, Stat5, Erkl /2 and/or Akt is
indicative of a need for treatment with an
anti PRLR antibody. In another
embodiment, a method of monitoring
cancer therapy in a subject afflicted with
cancer is provided comprising the steps
of: (a) analyzing a first sample from the
subject for level of phosphorylation of
PRLR prior to the initiation of treatment
with a cancer therapeutic; and 



(h) analyzing a second sample after the
initiation of the treatment with the cancer
therapeutic, wherein a reduction in the
level of phosphorylated PREP after the
initiation of the Reatment with the cancer
therapeutic indicates the patient is
receiving a therapeutically effective dose
of the cancer therapeutic. In a related
embodiment, the cancer therapeutic is an
antibody according to any one of the
above described embodiments. BRIEF
DESCRIPTION OF TIIE DRAWINCS
[0037] Figure 1 shows the gene
arrangement and exerts in various
isoforms of PR! .R. [00381 Figures 2,3
and 4 show effect of selected
PR],R-specific antibodies on pERK112
phosphorylation. farAb 1167 is a coatrol
murine anti-PRLR monoclonal antibody;
R&D Systems, catalog 41 IVIAB1167I
100391 figure 5 shows the effect of
PRLR-specific antibody Oil proliferation
of a PET.-responsive tumor cell line.
[0040]Figure 6 shows the effect of
PRI,R-specific antibody on PRI iR
intracellular phosphorylation.
Figure 7A-7C shows the VII and Vi..
amino acid sequences, as well as the
location of the CDRs (underlined), of
antibodies XPA.06.128, XPA.06.129,
XPA.06.130, XPA.06.13 XPA.06.14
XPA.06.147, Xl'A.06.148, X PA.06.
158,XPA.06.163. XPA.06.167,
XPA.06.171, XPA.06.178, XPA.06.181,
XPA.06.192, XPA.06.202, XPA.06.203,
A.06.206, XPA.06.207, XPA.06.210,
XPA.06.212, XPA.06217, XPA.06.219,
XPA.06229" XPA.06.2133, XPA.06.235.
XPA.06.239 which had greater than 80%
inhibition in the pERK assay. Figure 8
shows the YE and Via amino acid
sequence of antibody XPA.06.145.
Figure 9 shows die leader and Vii and VL
nucleotide sequences of antibodies
XHA.06.983, XHA.06.275, and
X1TA.06.642.              Figure 10 shows
the Vii and XL, amino acid sequences of
antibodies XTTA.06.983. XI IA.06.275,
and XHA.06.642 (CDRs underlined).
Figure 11 shows chimeric anti-PRLR m
Abs chXIIA.06.642, chVIA.06.275, and
cfrXHA.06.983 potently inhibit the
proliferation and survival of BaF/PRI,R
cells.is a non-specific isotype matched
control antibody. Panel at right shows
IC50 values of corresponding mouse
mAhs.              Figure 12 shows chimeric
anti-PRLR mAlas inhibit STAT5 signaling
in Lat171) cells. Cells were pro-treated
with luginal mAb prior to 30 min
stimulation with 50rigiml PRL. Lysates
were analyzed for the presence of
phospho-PRLR. using antibodies specific
for phosphotyrosine residues 516 and
611 oldie PRI .R.              Figure 13
shows the effect of Human Engineered'
"antibodies on pER phosphorylati on.
Figure 14 shows ADCC mediated by
chimeric anti-PRIR m Abs. T47D-T2 cells
were labeled with Caleein-AM prior to
application of mAb (1 ugan11 and
purified human NV cells at an
effecn)r-to-target ratio or 10:1. Following
a 4 hr incubation, Calcein-AM release
into the supernatant was measured.
Anti-I( III antibody arid T fercepti rim were
used as negative and positive controls,
respectively. % specific lysis was
calculated as (experimental release -
spontaneous release)/(maximal release
spontaneous release 1X 100.  



Figure 15 shows Anti-PRLR mAbs
synergize with cytotoxic drugs in combi
nation studies. Doxorubicin (top panel)
and Cisplalin(bottom panel) were co-
administered with anti-tali control Aft
anti-PRLR inAb chXHA.06.642, or
anti-PRLR mAb eliXIIA.06.275 (all at I
up/n1). Cell survival was determined by
CellTiter Glolm analysis and is reported
as RLU (y-axis). Figure lb shows Human
Engineeredretain anti-PRLR functional
characteristics in STAT5 phosphorylation
assays. T471) cells were incubated with
1 or lOugiml mAb, then treated with or
without PRL (50nglini) for an additional
30 min.              Figures 17A and B show
humanized anti-PILLR antibody
candidates potently inhibit the growth of
PRIL-dependent Ba1713/PRLR cells.
BalliPRER cells were grown in the
presence of PRL (50ngirrd) for 48hr with
either anti-KLH control antibody (top
line), chimeric antibody, or Ilunmn
Engineeredm" versions. EC50 values
were calculated using non-linear
regression analysis of the Carve fits.
Figures ISA and B show inhibition of
p-STAT5 in Nb2-C11 tumors of
chXIIA.06.642 treated animals. Athymic
once with subcutaneous N b2-c II tumors
were injected intraperhoneally with
chXBA.06.642 or KUL control [pG I mAb.
'Two days later a 20 ug bolus
intraperitoneal injection of oPRL was
administered. Control animals were
injected with saline. Two days later a 20
up bolus injection of oPRL was
administered intraperitoneally, and 40
minutes later tumors were collected and
evaluated for p-STAT5 by immunoblot or
IT-IC. Fig. ISA, Western blot of 80 ug of
Tyr694 p-STAT5; Fig. 18B. MC of Tyr694
p-STATS.              Figures 19A and B
show that chX1L1.06.642 is efficacious in
the Nb2-ell rat lymphoma model in SOD
mice in two different studies.
Figures 20A and B show chXHA.06.642
regresses established Nb2-C11 rat
lymphoma tumors in SC1D mice. Fig.
20A displays tumor volume: Fig. 20B
displays conditional survival.
Figures 21A and B show in lrapc.'riloneal
bolus injection of ()PRI., induces
pSTAT5, and treatment with chA64.1
inhibits p-S LIS induction in 1471) human
breast xenogralls. chXIIA.06.642 or MT I
control IgG1 were injected
intraperitoneally into 147D tumor bearing
immunocomprotnised mice implanted
with 0.18 mg/day estradiol (F.2) pelleLs
to support growth. Two days later a 20 ug
bolus injection of oPRL was administered
intraperitoneally, and 40 minutes later
T47D tumors were collected and
evaluated for p-  SLATS by immunoblot
or RIC p-ERIC or p-AKT levels were also
evaluated by immunoblet. Fig, 21A,
Western blot of SO rig of Tyr694
p-STAT5; Fig, 21B, IHC. of Tyr694
p-STAT5. DETAILED DESCRIPTION
[0056}'F presenton provides PR
I,R-specifie antibodies, pharmaceutical
formulations containing such gibodies,
methods of preparing the antibodies and
pharmaceutical formulations, and
methods of treating patients with the
pharmaceutical (emulations and
compounds. Antibodies according to the
present invention may have a desired
biological activity of binding to PAIR
and/or inhibiting the dimerization of
PRLR and/or inhibiting PRLR intracellular
phosphorylation, and/or inhibiting PRLR
downstream signaling, e.g. airmail
phosphorylation of Jak2, Mapk, Stat5,
Erk1/2 and/or Akt, and inhibiting cellular
proliferation associated with cancer or
tumors. In this way; direct analysis of
PRLR activation by detection of its
phosphorylation or by assessing the
phosphorylation status of other
downstream signaling partners such as
talt2, Stath Erk1/2 and/or Ala, is
contemplated. Analysis of downstream
signaling pathways may thus be Used to
identify patients in need of anti-PRLR
antibodies or used to monitor patients
who have been treated with anti-PRLR
antibodies. [0057]Antibodies according to
the present invention may alternatively
(or in addition) have a desired biological
activity of binding to PRLR expressed on
cancer cells, thus serving to target
cydotoxic therapies to the cancer cells.
[00581The invention further relates to
screening assays to identify antagonists
or agonists of a PRLR gene or gene
product and variants thereof. Thus, the
invention relates to methods for
identifying agonists or antagonists of a
PRI ,R gene or gene product and
variants thereof, and the use of said
agonist or antagonist to treat or prevent
cancer as described herein. Additionally,
the present invention contemplates use
of the nucleic acid molecules,
polypeptides, imd/or antagonists or
agonists of gene products encoded a
PRLR gene to screen, diagnose, prevent
and/or treat disorders characterized by
aberrant expression Or activity of PRLR,
which include, cancers, such as but not
limited to cancer of the lung, breast, and
prostate. [00591 Several preferred
murine or chimeric antibodies with high
affinity and potency as measured by in
nitro assays are modified to be less
immunogenic in humans based on the
Human Engineeringn1 method of
Studnicka et al. Briefly, surface exposed
amino acid residues of the heavy chain
and light chain variable regions are
modified to human residues 



in positions determined to be unlikely to
adversely effect either antigen binding or
protein folding, while reducing its
immunogerieity with respect to a human
environment. Synthetic genes containing
modified heavy and/or iight chain variable
regions are constructed and linked to
human y heavy chain and/or kappa light
chain constant regions. Any human
heavy chain and light chain constant
regions may he used in combination with
cbc Homan Engineercell antibody
variable regions. The human heavy and
light chain genes are introduced into
mammalian cells and the resultant
recombinant immunoglobulin products
are obtained and characterized,
100601Exemplary antibodies according
to the invention include cliX A.06.642,
hc.06.642-1, he.06,642.2, he.06.275-1,
he.06.275-2, be.06.275-3,1113.06.275-
XPA.06128, XPA.06.129, XPA.06.130, X
PA.06.131, XPA.06.141, XPA.06.147,
XPA.06.148, XPA.06.158, XPA.06.159,
XPA.06.163, XPA.06.167, XPA.06.171,
XPA.06.178, XPA.06.181, Xl'A.06.192,
XPA.06.202, XPA.06.203, XPA.06.206,
X1'A.06.207, XPA.06.210, XPA.06.212.
XPA.06.217, XPA.06.219, XPA.06.229,
XPA.06.233, X PA.06.235, XPA.06.239,
XPA.06.145, XHA.06.567, XHA.06.642,
XHA.06.983,XHA.06.189, and
XHA.06.907. The following antibody-
secreting hybridonnis were deposited
with the American Type Culture
Collection (ATCC), 10801 University
Blvd.. Manassas, VA 20110-2209 (USA),
pursuant to the provisions of the.
Budapest Treaty-, on August 17, 2006:
ITYBRIDOMA NAME Al CC DEPOSIT
NUMBER   HA.06.567 PTA-7794
X11.4.06.612 PI779_ XHA.06.983 PI,796
XRA.06.275 PTA7797 XIIA.06.189
PTA-7798 



XHA.06.907 PTA-7799  WO
2008/022295PCT MOM I The definitions
below e provided as an aid to
understanding the invention more
completely. General definitions itb0621
The target antigen human "NUR" as used
herein refers to a human poi ypeptide
having substantially the same amino acid
sequence as SEQ ID NO: 2 and naturally
occurring allelic and/or splice variants
thereof. "FED of Plait" as used herein
refers to the extracellular portion of MLR
represented by main() acids 25 to 23-1.
of SE() LD NO: 2. 100631"Tumor", as
used herein, refers to all neoplastic cell
growth and proliferation, whether
malignant or benign, and all
pro-cancerous and cancerous cells and
tissues. [0064]The terms 'cancer" and
"cancerous" refer to or describe the
physiological condition in mammals that
is typically characterized by unregulated
cell growth. Examples of cancer include
hut am not limited to breast cancer, colon
cancer, kidney cancer, liver cancer, lung
cancer, lymphoid cancer, ovary cancer,
pancreas cancer, prostate cancer,
uterine cancer, cervix cancer or ,sEdn
cancer. 100653 "Treatment" is an
intervention performed with the intention
of preventing the development or altering
the pathology of a disorder. Accordingly,
"treatment" refers to both therapeutic
treatment and prophylactic or
preventative measures. Those in need of
treatment include those already with the
disorder as well as those in which the
disorder is to be prevented. In tumor
(e.g., cancer) treatment, a therapeutic
agent may directly decrease the
pathology of tumor cells, or render the
tumor cells more susceptible to treatment
by other therapeutic agents. e.g.,
radiation and/or chemotherapy.
Treatment of patients suffering from
clinical, biochemical, radiological or
subjective symptoms of the disease may
include alleviating some or all of such
symptoms or reducing the predisposition
to the disease. 'the "pathology" of cancer
includes all phenomena that compromise
the well being of the patient. This
includes, without urn nation, abnormal or
uncontrollable cell growth, metastasis,
interference with the normal functioning
of neighboring cells, release of cytokines
or other secretory products at abnormal
levels, suppression or aggravation of
inflammatory or immunological response,
etc. Thus, improvement after treatment
may be manifested as decreased aulior
size, decline in tumor growth rate,
destruction of existing tumor cells or
metastatic cells, and/or a reduction in the
size or number of metastases.  WO
2008/922295PCTIES2007/0761 10066]
"Mammal for purposes of treatment
refers to any animal classified as a
mammal, including humans, domestic
and farm animals, and 700, sports, or pet
animals, such as dogs, horses, cats,
cows, etc. Preferably, the mammal is
human. [0067] As used herein, the
phrase "therapeutically effective amount"
is meant to refer to an amount of
therapeutic or pmphylactic antibody that
svould be appropriate for an embodiment
of the present invention, that will elicit the
desimd therapeutic or prophylactic effect
or response, including alleviating some or
all of such symptoms of disease or
reducing the predisposition to the
disease, when administered in
accordance with the desired treatment
regimen. Antibodies [00681".ty" or
"binding affinity" are often measured by
equilibrium association constant (KA) or
equilibrinm dissociation constant (Ko).
The term "immunospecific" or
"specifically binding" means that the
antibody hinds to PRLR Grits ECD with
an equilibrium association constant (KA)
of greater than or equal to about 106N1-,
greater than Or equal to about 107M5,
greater than or equal to about 105MT or
greater than or equal to about I 09m-I,
1010M-1, l0" M1 or 1015NII. The
antibody may have substantially greater
affinity for the target antigen compared to
other unrelated molecules. The antibody
may also have substantially greater
affinity for the target antigen compared to
orthologs or hornologs, e.g. at least
1.5-fold, 2-fold, 5-fold 10-fold, 100-fold,
10' Told, HT-fold, 105-fold, 105-fold or
greater relative affinity for the target
antigen. Alternatively, it might be useful
for the antibody to cross react with a
known home log or ortholog. [0069]
Antibodies of the invention may also be
characterized by an equilibrium
dissociation constant (Ktd 10 4 NI, 1015
NT to I II; AT or 10-5M, 1.0-1M,t0-1'M or
0-12M nr lower. Such affinities may be
readily determined using conventional
techniques, such as by equilibrium
dialysis; by using the 1-31Acore 2000
instrument, using general procedures
outlined by the manufacturer; by
radioimmunoassity using radiol abetted
target antigen; or by another method
known to the skilled artisan. The affinity
data may be analyzed, for example, by
the method of Scatchatd et ad, Ann N.Y.
Acad. Set, 51:660 11946). 



[0070]By "neutralizing antibody." is
meant an antibody molecule that is able
to eliminate or significantly reduce an
effecter function of a target antigen to
which is binds. Accordingly, a
"neutralizing' anti-target antibody is
capable of eliminating or significantly
reducing an effecter function, such as
enzyme activity, ligand binding, or
intracellular signaling.  100711 The term
"antibody" is used in the broadest sense
and includes fully assembled antibodies,
monoclonal antibodies, polyclonal
antibodies, muldspecific antibodies (e.g.,
bispecifie antibodies), antibody fragments
that can bind antigen ( e.g., Fab', FI
(ah)2, Ps, single chain antibodies,
diabodies), camel:bodies and
recombinant peptides comprising the
forgoing as long as they exhibit the
desired biological activity. Antibody
fragments may be produced by
recombinant DNA techniques or by
enzymatic or chemical cleavage of intact
antibodies and are described further
below. Nonlimiting examples of
monoclonal antibodies include marine,
chimeric, humanized, human, and Iluman
EngirleereliThi immunoglobolins,
antibodies, oh merle fusion proteins
having sequences derived front
itrummoglubitlins, or MUlthIS or
derivatives thereof, each described
further below. MuItimers or aggregates of
intact molecules and/or fragments,
including chemically derivatized
antibodies, are contemplated. Antibodies
of any isotype class or subclass are
contemplated according to the present
invention. 100721 The term "monoclonal
antibody' as used herein refers to an
antibody obtained born a population of
substantially homogeneous antibodies,
i.e., the individual antibodies comprising
the population are identical except for
possible naturally occurring mutations
that may be present in minor amounts.
Monoclonal antibodies are highly
specific, being directed against a single
antigenic site. Furthermore, in contrast to
conventional (polyelonal) antibody
preparations that are typically include
different antibodies directed against
different determinants (epitopes), each
monoclonal antibody is directed against a
single determinant on the antigen. In
addition to their specificity, the
monoclonal antibodies are advantageous
in that they are synthesized by the
homogeneous culture, uncontaminated
by other immunoglobulins with different
specificities and clismacteristics. 100731
The modifier "monoclonal" indicates the
character of the antibody as being
obtained from 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 used in
accordance with die present invention
may be made by the hybridoma method
first described by Kohler et al., Nature,
256:195 119751, or may be made by
recombinant DNA methods (see, e.g.,
U.N. Patent No, 4,816,5671. The
"monoclonal antibodies' may also he
recombinant, chimeric., humanized,
human, Human hnginecredTM, or
antibody fragments, for example.  [0074]
An "isolated antibody is one that has
been identified and separated and
recovered fmm a component of its
natural environment. Contaminant
components of its natural environment
are materials that would interfere with
diagnostic or therapeutic uses for the
antibody, and may include enzymes,
hormones, and other proteinaceous or
nonproteinaceous solutes. In prefeiTed
embodiments, the antibody wil I be
purified (1 ) to greater than 95% by
weight of antibody as determined by the
Lowry method, and most preferably more
than 99% by weight, (2) to a degree
sufficient to obtain at least 15 residues of
N-tertninal Or internal sumac acid
sequence by use of a spinning cup
sequtinator, or (3) to homogeneity by
SDSPAGE under reducing or
nonreducing conditions using Coomassie
blue or, preferably, silver slain. Isolated
antibody includes the antibody in situ
within recombinant cells since, at least
one component of the antibody's natural
environment will not be present.
Ordinarily, however, isolated antibody will
be prepared by at least one purification
step. [00751 An "immunoglobulin" or
"native antibody" is a tetrameric
glycopmtein. In a natipally-occurring
immunoglohuiin, each tetramer is
composed of two identical pairs of
polypeptide chains, each pair having one
"light". (about 25 kDa) and one "heavy"
chain (about 50-70 kDa). The
amino-terminal portion of each chain
includes a "variable" region of about 100
to 110 or more amino acids primarily
responsible for antigen recognition. The
carboxyterminal portion of each chain
defines a constant region primarily
responsible for effector function.
Inununoglobulins can be assigned to
different classes depending on the amino
acid sequence of the constant domain of
their heavy chains. Heavy chains are
classified as mu OH, delta (A), gamma
(y), alpha (a), and epsilon (a), and define
the antibody's isotype as IgNI, IgL), IgCi,
IgA, and IgE, respectively. Several of
these may be further divided into
subclasses or isotypes, e.g. IgG 1, TgG2,
IgG3, IgG4. IgAl and IgA2. Diffemat
isotypes have different effector functions;
for example, WI and IgG3 isotypes have
A DCC activity. Human light chains are
classified as kappa (IC) and lambda (?.)
light chains. Within light and heavy
chains, the variable and constant regions
are joined by a "1 region of about 12 or
more amino acids, with the heavy chain
also including a "D" region of about 10
more amino acids. See generally,
fundamental Immunology, Ch. 7 (Paul,
W., ed., 2nd ed. Raven Press, N.Y.
(1989)). [0070 for a detailed description
of the structure and generation of
antibodies, see Roth, 0.13., and Craig,
NJ,, Cell, 94;411-414 (1998), herein
incorporated by reference in its entirety.
Briefly, the process for generating DNA
encoding the heavy and light chain
immunoglohulin genes occurs primarily in
developing ti-cells. Prior to the
reananging and  joining of various
immunoglobalin gene segments, the V,
D,1 and constant (C) gene segments are
found generally in relatively close
proximity on a single chromosome.
During 13-cell-differentiation, one of each
of the appropriate family members, Magi
V, D. I (or only V and J in the case of light
chain genes) gone segments are
recombined to form functionally
rearranged heavy and light
immunoglobulin genes. This gene
segment rearrangement process appears
to be sequential. ETA, heavy chain D-to-I
joints are made, Fe flowed by heavy
chain V-to-DJ joints and light chain
V-to-.1 joints. In addition to the
rearrangement of V. D and 1 segments,
further diversity is generated in the
primary repertoire of immunoglobul in
heavy and light chain by way of variable
recombination at the locations where the
V and J segments in the light chain are
joined and where the D and 3 segments
of the heavy chain are joined. Such
variation in the light chain typically occurs
within the last cotton of the V gene
segment and the first cotton of the I
segment. Similar imprecision in joining
occurs on the heavy chain chromosome
between the D and lp segments and may
extend over as many as 10 nucleotides.
Furthermore, several nucleotides may be
inserted between the D and Jir and
between the Vry and D gene segments
which are not encoded by genomic I I
NA. The addition of these nucleotides is
known as N-region diversity. The net
effect of such rearrangements in the
variable region gene segments and the
variable recombination which may occur
during such joining is the production of a
primary antibody repertoire. R10771
"Antibody fragments" comprise a portion
of an intact full length antibody (including,
e.g., human antibodies), preferably the
antigen binding or variable region of the
intact antibody, and include multispecific
antibodies formed front antibody
fragments. NOIlliftlitint examples of
antibody fragments include Fab, Fab',
Ifrab02, Py, domain antibody (dAb),
complementarity determining region
(CDR) fragments, single-chain antibodies
(softy), single chain antibody fragments,
diabodies, triabodies, tetrabodies,
minibodies, linear antibodies (Zapata et
al., Protein Eng.,8(10):1057-1062
(19951): chelating recombinant
antibodies, tribadies or bibodies,
intrabodies, nanobodics, small modular
immunopharmacenticals (S Mlan
antigen-hi nding-domain immunogkibulin
fusion protein, a camelized antibody, a
VI-11-1 containing antibody, or
11111teillS or derivatives thereof, and
polypeptides that contain at least a
portion of an immunogiobulin that is
sufficient to confer specific antigen
binding to the polypeptide, such as a
CDR sequence, as long as the antibody
retains the desired biological activity.
[00781 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 35 readily.
Pepsin treatment yields an Ftab'f2
fragment that has two "Idv" fragments. All
"FT" fragment is the minimum antibody
fragment that contains a complete
antigen recognition and binding site This
region consists of a dinner of one heavy-
and one I gin chainvariable domain in
tight, non-covalent association. Ills in this
configuration that the three CDRs of each
variable domain interact to define an
antigen binding site on the surface of the
VII VL dimer. Collectively, the six CiDRs
confer antigen-binding specificity to the
antibody. However, even a single
variable domain (or half of an Fv
comprising only three CDRs specific for
an antigen) has the ability io recognize
and bind antigen. [0079]"Single-chain
Irv""silty" or "wry" antibody fiagnients
comprise the VH and VI( domains of
antibody, wherein these domains are
present in a single polypeptide chain.
Preferably, the fly polypeptide further
comprises a polypeptide linker between
the VH and VL domains that enables the
PT to form the desired structure for
antigen binding, For a review of sET sec
Pluckdrun in The Pharmacology of
Monoclonal Antibodies, vol.) 13,
Rosenburg and Moore eds.,
Springer-Verlag, New York. pp. 269-315
(1994). [00801 The Fah fragment also
contains the constant domain of the light
chain and the first constant domain (CII1)
of the heavy chain. Eab fragments differ
front Fab' fragments by the addition of a
few residues at the carboxy terminus of
the heavy chain CHI domain including
one or more cysteines front the antibody
hinge region. Fatd-SH, is the designation
herein for Fab' in which the cysteine
residue(s) of the constant domains bear
a free thiol group. tyab912 antibody
fragments originally were produced as
pairs of Fab' fragments which have hinge
cysteines between them. 



109811 The ttfIll "hypervariable" region
refers to the amino acid residues of an
antibody which are responsible for
antigen-binding, The hypervariable
region comprises amino acid residues
from a "complement:Laity determining
mgion" or CDR (i.e., residues 24-34 (Li),
50- 56 (L2) and 89-97 (L3) in the light
chain variable domain and 31-35 (141),
50465 (F12) and 95-102 (H3) in the
heavy chain variable domain as
described by Rabat et al." Sequences of
Proteins of Immunological Interest, 5th
Ed. Public Health Service, National
Institutes of Health, Bethesda, Md.
(14914 and/or those residues from a
hypervariable loop (tea residues 26-32
(LI), 50-52 (L2) and 91-96 (1,3) in the
light chain variable domain and 26-32
(H1), 53-  55 ([12) mid 96101 (It 3) in the
heavy chain variable domain as
described by rhothia et al., J. MotBlot
196: 901-917 (1987)].
[09821"Framework" or FR residues am
those variable clonsain residues other
than the hypervariable region residues.
100831The phrase "constant region'
refens to the portionhe antibody confers
effector functions. [00841 The phrase
"chimeric antibody,' as used herein,
refers to an antibody containing
sequence derived from two different
antibodies (see, e.g., U.S. Patent No.
(1,816,567) which typically originate from
different species. Most typically, chimeric
antibodies comprise human and minine
antibody fragments, generally human
constant and nmuse variable regions.
[0085] The term "mutein2 or 'variant can
he used interchangeably and refers to
the polypeptide sequence of an antibody
that contains at least one amino acid
substitution, deletion, or insertion in the
variable region or the portion equivalent
to the variable region, provided that the
rumenn or variant retains the desired
binding affinity or biological activity.
Aluteins may be substantially
homologous or substantially identical to
the parent antibody. [0086] The term
"derivative" when used in connection with
antibodies of the invention refers to
antibodies covalemly modified by such
techniques as ubiquitination, conjugation
to therapeutic or diagnostic agents,
labeling (e.g., with radionuclides or
various enzymes), covalent polymer
attachment such as pegylation
(derivatization with polyethylene glycol)
and insertion or zuhstitation by chemical
synthesis of non-natural amino acids.
Derivatives of the invention will retain the
binding properties of underivatized
molecules of the invention. [0087]When
used herein, the term "antibody"
specifically includes any one of the
following that retain the ability to bind the
entracellular portion of PRLR: 0088f11 an
amino acid mutein of a parent antibody
having the amino acid sequence set out
in Figure 7A-7C or Figure 8, including
mulch's comprising a variable heavy
chain amino acid sequence which is at
least 60, 65, 70, 75, 80, 85, 90, 91, 92,
93. 94, 95, 96, 97, 98, or 99%
homologous to the parent amino acid
sequence, and/or comprising a variable
light chain amino acid sequence which is
at least 60, 65, 70, 75, 80, 85, 90, 91, 92,
93, 94, 95. 96. 97, 98, or 99%
homologous to the parent amino acid
sequence, taking into account similar
amino acids for the homology
determination;  100891 2) FRLR-binding
polypeptides comprising one or most
complementary determining regions
(CDRs) of a parent antibody having the
amino acid sequence set out in Figure
7A-7C or Figure 8, preferably comprising
at least CDR3 of the heavy chain; and
pmrembly comprising two or [flora, or
three or more, or four or more, or Eve or
more, or all six CDRs; [0090] 3) Human
FingineteredTm antibodies generated by
altering the parent sequence according to
the methods set forth in Studnicka (et id.,
U.S. Patent No. 5.766,886 and Fix ample
5 herein, using Kabat numbering to
identify low, moderate and high risk
residues; such antibodies comprising at
least one of the following heavy chains
and at least one of the following light
chains: (a) a heavy chain in which all or
the low risk isidera residues that differ
from corresponding residues in a human
reference immunoglobul in sequence
have been modified to be the same as
the human residue in the human
reference inununoglobulin sequence or
(b) a heavy chain in which all of the low
and moderate risk rodent residues have
been modified, if necessary, to be the
same residues as in the human reference
immunoglobul in sequence, (c) a light
chain in which all of the low risk residues
have been modified, if necessary, to be
the same residues as a human reference
immunoglobulin sequence or (h) a light
chain in which all of the low and
moderate risk residues have been
modified, if necessary, to be the same
residnes as a tunnan reference
immunoglobulin sequence [00911 4)
mitten's of the aforementioned antibodies
in preceding paragraph (3) comprising a
heavy or light chain or heavy or light
chain variable regions having at least
60% amino acid sequence identity with
the original rodent light chain, more
preferably at least 80%, more preferably
at least 85%, more preferably at least
9098, and most preferably at least 95%,
including for example. 65%, 70%, 75%,
80%, 81%, 8296, 83%, 84%, 85%. 86%.
87%, 88. 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, and
100% identical; 00921 5) PR] R-binding
polypeptides comprising the high risk
residues of one or more CDRs of the
rodent antibody, and prekrably
comprising ]ugh risk residues of two or
more, or three or more, or four or more,
or five or mime, or all six CDR s, and
optionally comprising one or more
changes at the low or moderate risk
residues; 



for example, retaining the modera Ic and
high risk amino acid residues and
comprising one or more changes at a low
risk residue,                       where
changes include insertions, deletions or
substitutions and may be conservai ye
subsiiiinions or may cause the
engineered antibody lo be closer in
sequence to a human light chain or
heavy chain sequence, a human
germline light chain or heavy chain
sequence, a consensus human light
chain or heavy chain sequence, or a
consensus human gel-mime light chain
or heavy chain sequence. Such
contemplated changes may also be
displayed in sequence format as follows.
In a hypothetical sequence of
AKKEVIITPYSITKEDF (SEX) ID NO: 99),
where the respective risk allotted I o each
residue according to Studnicka et al.,
U.S. Patent No. 5,766,886,
isliMLUMLHMLEINILFINIL (H=high,
M=inedi um. L=low), exemplary changes
to the low risk residues of the
hypothetical sequence mas he displayed
as: AKXTATXTPXSFXRDX (SEQ TO
NO: 100) where Xis any amino acid, or
alternatively where X is a conservative
substitution of the original residue at that
position, and exemplary changes to the
low and moderate risk residues can be
displayed similarly, e.g.
AYXLYXTVXSYXF,YX (SEQ ID NC):
101), where X is any amino acid and Y is
a conservative substitution of the original
residue at that position. The term
"competing arltlb y" includes I)a
non-murine or non-rodent monoclonal
antibody that binds to the same epitope
of PHU& as antibody chXHA.06.642,
chXHA.06.275, he.06.642-1,
he.06.642-2, he.06.275-1, he.06.275-2,
he.06.275-3, he.06.275-4, XPA.06.128,
XPA.06.129, XPA.06. I 30, XPA.06. I 3 I,
XPA.06.141, XPA.06.147, XPA.06.148,
XPA.06.158, XPA.06.159, XPA.06.163,
XPA.06.167, XPA.06.171, XPA.06.178,
XPA.06.181, XPA.06.192, XPA.06.202,
XPA.06.203, XP2.06.206, XPA.06.207,
XPA.06.210, XPA.06.2 I 2, XPA.06.2 7,
XPA.06.2 I 9, XPA.06.229, XPA.06.233,
XPA.06.235, XPA.06.239, XPA.06.145,
XHA.06.567, XHA.06.642, XHA.06.983,
XHA.06.275, XHA.06.189, or
XHA.06.907, e.g. as determined through
X-ray crystallography; and 2)a
nommurine or non-rodent monoclonal
antibody that competes with murine
antibody cl HA.06.642, ehXHA.06.275.
he.06.642-I, he.06.642-2, he.06.275-1.
he.06.275-2, he.06.275-3, he.06.275-4,
XPA.06.128, XPA.06.129, XPA.06.130,
XPA.06.13 1 , XPA.06.14 XPA.06.147,
XPA.06. 4R, XPA.06. 158, X PA.06.159,
XPA.06.163, XPA.06.167, XPA.06.171,
XPA.06.178, XPA.06.18 , XPA.06.192.
XPA.06.202, XPA.06.203, XPA.06.206,
XPA.0.207, XPA.06.210, XPA.06.212,
X1'A.06.217,  XPA.06.219, XPA.06.229,
XPA.06.233, XPA.06.235, XPA.06.239,
XPA.06.145" 5111A.06.567,
XHA.06.642, XHA.06.983, XH A.06.275,
XHA.06.189, or XHA.06.907, by IllOre
than 75%, more than 80%, or mule than
81%, 82%. 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%
or 95%; alternatively, a non murine or
nun-rodent i"onoclonal antibody that
reduces the binding of ch4HA.06.642, ch
X H A.06.275, he 06.642-   2e.06.612-2,
he.06.275-1,hc.06.275-2,17c.06.775-3,
he.06.275-4, XPA.06.128, XPA.06.129,
XPA.06.130, XPA.06.131, XPA.06.1(1-1,
XPA.06.147, XPA.06.1a8, XPA.06.158,
XPA.06.159, XPA.06.163, XPA.06.167.
XPA.06. I 71, XPA.06.178, XPA.06.181,
XPA.06.192, XPA.06.202, XPA.06.203,
XPA.06.206, XPA.06.207, XPA.06.210,
XPA.06.212, XPA.06.2117, XPA.06.219,
XPA.06.229, XPA.06.233, XPA.06.235,
XPA.06.239, XPA.06.1.45,XHA.06.642,
XHA.06.983, XHA.06.275, XHA.06.189,
Or XIIA.06.907 by at least 2, 3, 5, 6, 10,
20, 50, 100 fold or greater. In one
embodiment, the non-murine or
non-rodent monoclonal antibody is in
50-fold molar excess. [0099] Antibodies
of the invention preferably bind to the
ECD of PRLR with an equilibrium
dissociation constant of 101, 101, 1045
10  M, 1010M, 1011 M, 10111M or lower
and preferably inhibit RUIZ intracellular
phosphorylation and activation of
downsbeam P8151 signaling, e.g.
through activation of STAT5, MAPIC, or
A ICI'. 100100] Optionally, ally chimeric,
human or humanized antibody publicly
disclosed before the filing date hereof, or
disclosed in an application filed before
the filing date hereof, is excluded from
the scope of the invention. 100101]
"Non-rodent" monoclonal antibody is any
antibody, as broadly defined herein, that
is not a complete intact rodent
monoclonal antibody generated by a
rodent hybridoma. Thus, non-rodent
antibodies specifically include, but are
not limited to, muteins of rodent
antibodies, rodent antibody fragments,
linear antibodies, chimeric anti bodies,
humanized antibodies. Human
Engineered"' antibodies and human
antibodies, including human antibodies
produced from danagenic animals or via
phage display technology. Similarly,
non-nwrine antibodies include but are not
limited to muteins of marine antibodies,
murine antibody fragments, linear
antibodies, chimeric, humanized, Human
Engineered1114 and human antibodies.
WO 2008/022295PCTRIS2007/076160
Luts"...ti en [00 E] The target antigen to
be used for production of antibodies may
be, e.g., the extracelfular portion of
PRLR. or a fragment that retains the
desired cpitope., optionally fused to
another polypeptide that allows the
epitope to be displayed in its native
conformation. Alternatively, intact PRLR
expressed at the surface of cells can be
used to generate antibodies. Such cells
can be transformed to express PRLR or
may be other naturally occurring cells
that express PRI.R. Other forms of
PRIN.. polypeptides useful for getter
antibodies will he apparent to those
skilled iu the art. Poly:in-nal Antibodies 



1101031 Polyclonal antibodies are
preferably raised in animats by multiple
ubeutaneotts (so) or intraperitoncal tip)
injections of the relevant antigen and an
adjuvant. An improved antibody response
may be obtained by conjugating the
relevant antigen to a protein that is
immunogenic in the species to be
immunized, e.g., keyhole limpet
hemocyanin, serum alburnin, bovine
thyroglobulin, or soybean tryp sin
inhibitor using a bifunctional or
derivatizing agent, for example,
maleimidobenzoyl sulfosuccinimide ester
(conjugation through cysteine residues),
N-hydroxysnocinimide (through lysine
residues), glutaraldehyde, succirtic
anhydride or other agents known in the
art. 1001041 Animals are immunized
against the antigen, immunogenic
conjugates, or derivatives by combining,
e.g., 100 pg or 5 rtg of the protein or
conjugate for rabbits or mice,
respectively) with 3 volumes of Freunds
complete adjuvant and injecting the
solution intradermally at multiple sites.
One month later, the animals are boosted
with 1/5 to (fraction (1/10)) the original
amount of peptide or conjugate ill
Freund's complete adjuvant by
subcutaneous injection at multiple sites.
At 7-11 days post-booster injection, the
animals are bled and the Serum is
assayed for antibody titer. Animals are
boosted until the titer plateaus.
Preferably, the animal is boosted with (he
conjugate of the same antigen, hut
conjugated to a different protein and/or
through a different cmss-linking reagent.
Conjugates also can be made in
recombinant cell culture as protein
fusions. Also, aggregating agents such
as alum tut suitably used to enhance the
immune response.  WO 20081022295
Monoclonal Antibodies [90105]
Monoclonal antibodies may be made
using the iybridoma method first
described by Kohler at al.. Nature,
256:105 (1975), or may be made by
recombinant DNA methods. (00106] Es
the hybridoma method, a mouse or other
appropriate host animal, such as a
banister or macaque monkey, is
immunized as herein described to elicit
lymphocytes that produce or are capable
of producing antibodies that will
specifically bind to the protein used for
immunization. Alternatively, lymphocytes
may be immunized in vitro. Lymphocytes
then are fused with rove locus cells using
a suitable fusing agent, such as
polyethylene glycol, to form a hybridoma
cell (Gosling, Monoclonal Antibodies:
Principles and Practice, pp.59- 103
(Academic Press, 1986)), or can be
fused using electrogell fusion. [01)1071
'Dye hybridoma cells thus prepared are
seeded and grown in a suitable culture
medium that preferably contains one or
more substances that inhibit the growth
or survival of the mita grid, parental
myeloma cells. For example, if the
parental rnyeloma cells lack the enzyme
hypoxanthine guanine phospboribosyl
trim sferase (FIGPRT or ITPRT), the
culture medium for the hybridomas
typically will include hyposanthine,
aminopterin, and thymidine (HAT
medium), which substances prevent the
growth of IIGPRT-deficient cells.
[00108]Preferred mycloma 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. Human
myeloma and mouse-human
heteromyeloma cell lines also have been
described for the production of human
monoclonal antibodies (Kozbor. 1.
Immunol., 133: 3001 (1984) ;Brodeur ct
al., Monoclonal Antibody Production
'Techniques and Applications. pp. 51-63
(Marcel Dekker, Inc., New York, 19870.
Exemplary marine rnyeloma lines include
those derived from MOP-21 and MC.-] I
mouse tumors available from the Salk
Institute Cell Distribution Center, San
Diego, Calif. USA, and SP-2 or
X63-Ag8-653 cells available from the
American Type Culture Collection, Roc
kvi!lc, Md. USA. 1'001091 Culture
medium in which hybridoma cells are
growing is assayed for production of
monoclonal antibodies' directed against
the antigen. Preferably, the binding
specificity of monoclonal antibodies
produced by hybridoma cells is
determined by innnumprecipitation or by
an in vitro binding assay, such as
radioimmunoassay (MA) or
enzyme-linked immunoabsorbent assay
(ELISA). The binding affinity of the
monoclonal antibody can, for example,
be determined by Scatchard analysis
(Munson et al.. Anal. Biochcm., 107:220
0 9800.  WO 2008(022295PC
th82007(076150 [001101After hybridoma
coils arc identified that produce
antibodies of the desired specificity,
affinity, arid/or activity, the clones may be
subcloned by limiting dilution procedures
and grown by standard methods (Coding,
Monoclonal Antibodies: Principles and
Practice: PP.59-I 03 (Academic Press,
I996)). Suitable culture media for this
purpose include, for example, D-NIEM or
RP:YR-1640 medium. In addition, the
hybridoma cells may be grown in vivo as
ascites rumors in an animal. rho
1110110C lonat antibodies secreted by
he s ubdones are suitably separated from
the culture medium, ascites fluid, or
serum by conventional immtmoglobulin
purification procedures such as, for
example, protein ASepharose,
hydroxylapatite chromatography, gel
electrophoresis, dialysis, or affinity
chromatography. 1001111 DNA encoding
the monoclonal antibodies may be
isolated anti sequenced from the
hybridoma cells using conventional
procedures (chg., by 11 tin2
oligonueleotide probes that am capable
of binding specifically to genes encoding
the heavy and light chains of the
monoclonal antibodies). Sequence
determination will generally require
isolation of at least a portion of the gene
or LUNA of interest. tilmally this requires
cloning the DNA or, preferab Iv, nit RNA
(i.e., eDNA) encoding the monoclonal
antibodies. Cloning is carried out using
standard techniques (see, e.g.,
Sambrook et al. (1989) Molecular
Cloning: A Laboratory Guide, Vohs 1-3,
Cold Spring Harbor Press, which is
incorporated herein by reference). For
example, a cDN A library may be
constructed by reverse transcription of
pollyA+ mRNA, preferably
membrane-associated mRNA, and the
library screened using probes specific for
human immunoglobulin polypeptide gene
sequences. In a preferred embodiment,
however, the polymemso chain reaction
(PCR) is used to amplify cDHAs (or
portions of full-lenght c DN As) encoding
an immunoglebulin gene segment of
interest (e.g., a light chain variable
segment). The amplified sequences can
be readily cloned into any suitable vector,
e.g., expression vectors, minigene
vectors, or phagc display vectors. It will
be appreciated that the particular method
of cloning used not critical, So long as it
is possible to determine the sequence of
same poilion of the immimoglobulin
polypeptide of interest. As used herein,
an "isolated" nucleic acid molecule or
"isolated" nucleic acid sequence is a
nucleic acid molecule that is either (1)
identified and separated from at least one
contaminant nucleic acid molecule with
which it is ordinarily associated in the
natural source of the nucleic acid or (2)
cloned, amplified, tagged, or otherwise
distinguished from background nucleic
acids such that the sequence of the
nucleic acid of interest can be
determined, is considered isolated. An
isolated Hue Fele acid molecule is other
than in the form or setting in  which it is
found in nature. Related nucleic acid
molecules therefore are distinguished
from the nucleic acid molecule as it
exist1 s. However, an isolated nucleic
acid 



molecule includes a nucleic acid
molecule contained in cells that ordinarily
express the antibody where, for example,
the nucleic acid molecule is in a
chromosomal location eliffmont from that
of natural cells. 1001121 One source fur
RNA used for chain 0 and seque.ncing is
a hyhridnma produced by obtaining a B
cell from the transgenic mouse and fa
81:12 the B cell to an immortal cell. An
advantage of using hybridomas is that
they call be easily screened, and a
hybridoma that produces a human
monoclonal antibody of interest selected.
Alternatively, RNA can be isolated from B
cells Or whole sple.en) of the immunized
anWhen sources other than hybridomas
are used, it may be desirable to screen
for sequences encoding immunoglohnlins
or immunoglohulin polypeptides with
specific binding characteristics. One
method for such screening is the use of
phage display technology. Phage display
is described in e.g.. Dower ct al., WO
91/l727L McCafferty et al., WO 92/01017,
and Caton and Koprowski, Proc. Natl.
Acad. Sci, USA, 57:6450-645411990),
each of which is incorporated herein by
reference, in one embodiment using
phage display technology, cDNA from an
immunized transgenie mouse (e.g., total
spleen cDNA) is isolated, the polyinerase
chain reaction is used to amplify a cDNA
sequences that encode a portion of an
immunoglobulin polypeptide, e.g.. CDR
regions, and the amplified sequences are
inserted into a phage vector. cDNAs
encoding peptides of interest, e.g.,
variable region peptides with desired
binding characteristics, are identified by
standard techniques such as panning.
0(0113] -Inc sequence of the amplified or
cloned nucleic acid is then determined.
Typically the sequence encoding an
entire variable region of the
immunoglehulin polypoptide is
determined, however, it will sometimes
by adequate to sequence only a portion
of a variable region, for example, the
CDR-encoding portion. 'Typically the
portion sequenced will be at least 30
bases in length, more often based coding
for at least about one-third or at least
about one-half of the length of the
variable region will he sequenced.
[00114] Sequencing can be carried out
on clones isolated from a cDNA library,
or, when PCR is used, after subdoning
the amplified sequence or by direct PCR
sequencing of the amplified segment.
Sequencing is carried out using standard
techniques (see, e.g., Sambrook et al.
(1989) Molecular Cloning: A Laboratory
Guide, Vois 1-3, Cold Spling Harbor
Press, and Sanger, F. et al. 0 977) Proc.
Nati. Acad. Soh USA 74: 5'163-5167,
which is incorporated herein by
reference). By comparing the sequence
of the cloned nucleic acid with published
WO 20095rc/tJs2(jratrsl sequences of
human immunoglobulin genes and
eDNAs, one of skill will readily be able to
determine, depending on the region
sequenced, (i) the gem-dine segment
usage of the hybridoma inummoglebulin
polypeptide (including the isotype of the
heavy chain) and (ii) the sequence of the
heavy and light chain variable regions,
including sequences resulting from
N-region addition and the process of
somatic mutation. One source of
immunoglobulin gene sequence
information is the National Center for
Biotechnology Information, National
library of Medicine, National Institutes of
Health, Bethesda, Md. AftithOdy
fragments [001.15] As noted above,
antibody fragments comprise a portion of
an in antibody, preferably an antigen
binding or variable region of the intactand
include linear antibodies and multi
specific antibodies formed from antibody
fragments. Noulimiting examples of
antibody fragments include Fab, Fab',
Ffilb52, fly. Fd, domain antibody (dAb),
complementarity determining region
(CDR) fragments, single chain antibodies
(scliv), single chain antibody fragments,
diabodies, triabodies, tetrabodies,
miniborlics, linear antibodies, chelating
recombinant antibodies, tribodics Or
bibodies, intrabodies, nanobodies, small
modular .immunopharmaceuticals
(fiMfils), an antigenbinding-domain
inummoglobulin fusion protein, a
eameliged antibody, a VHH containing
antibody, or muteins or derivatives
thereof and polypeptides that contain at
least a portion of an imminneglobulin that
is sufficient to confer specific antigen
binding to the polypeptide, such as a
CDR sequence, as long as the antibody
retains the desired biological activity.
Such antigen fragments may be
produced by the modification of whole
antibodies or synthesized de too using
recombinant DNA technologies or
peptide synthesis. [00116]I he term "di
abedies" 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 (VI 4 in the
same polypeptide chainVL). 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 are described more fully
in, for example. EP 404,097; WO
93/11161; and 30 Hollinger et al., Proc.
Natl, Acad, Sci, USA, 90:6444-648 (
1993).  [00117] "Single-chain Ey" or
"set:iv" antibody fragments comprise the
V4 and 1.6[ domains of antibody, wherein
these domains are present in a single
polypeptide chain, and optionally
comprising a pa lypeptide, linker between
the V4 and V5. domains that enables the
Fs, to loon the desired structure for
antigen binding (Bird et al., Science
242:423-426, 1938, and Huston et al.,
Proc. Natl. Acad. 31ci. USA
35:5879-5883, 1988). An bd fragment
consists of the Va and C51 domains.
[00118] Additional antibody fragment
include a domain antibody dAb) fragment
(Ward et al., Nature 341,544-546, 1989)
which consists of a V4 domain. [001191
"Linear antibodies" cornprise, a pair of
tandem rid segments (VI(-C 



which form a pair of antigen binding
regions. Linear antibodies can be
bispecific or monospecifie (Zapata et al.
Protein Eng. 8:1057 62 (1995)). [00120]
A "minihody" consisting of sell,/ fused to
CH3 via a peptide linker (hingeless) or
via an IgG hinge has been described in
Olafni, et al., Protein Log Des Sel. 2004
Apr:17(4):315-23. [001211 Functional
heavy-chain antibodies devoid of light
chains are naturally occulting in nurse
sharks (Greenberg et al.. Nature
374:168-73, 1995), wobbegong sharks
(Nuttall et al.. Mal lnonnnol. 38:313-26,
2001) and Camelicloe
(Hamers-Casterman et al., Moore 363: /I
6- 8, 1993: Nguyen et al., 4 Mot Rio/.
275: 413, 1998), such as camels,
dromedaries, alpacas and llamas. The
antigen-binding site is reduced to a single
domain, the Vila domain, in these
animals. These antibodies form
antigen-binding regions using only heavy
chain variable region, i.e., these
functional antibodies are homodimers of
heavy chains only having the structure
1121.3 (referred to as Iheavy-ehain
antibodies" or "IICIAbsil. C(amelized Vpg
reportedly recombines with Ig02 and
Igei3 constant regions that contain hinge.
Ch-12. and CID domains and lock- a CHI
domain (Hamers-Casterman et al., fp fa).
For example. llama 1gCiI is a
conventional (11243) antibody isotypc to
which V4 recombines with a constant
region that contains hinge, CHI. CH2 and
C1-13 domains, whereas the llama IgG2
and ligG3 are heavy chain-only isotypes
that lack CHI domains and that contain
no light chains. Classical 'n-only
fragments are difficult to produce in
soluble form, but improvements in
solubility and specific binding can be
obtained when framework residues are
altered to be more Vila-like. (See, e.g.,
Reiehman, Jininiunol Methods 1999,
231:25-38.) Camelized Vita domains
hase been found to bind to antigen with
high affinity (De,smyter et al., 4. Biol.
Chenz. 276:26285-90, 2001) and
possess  high stability in solution (fiswort
et al.. Biockernixtcy 41:3628-36, 2002).
Methods for generating antibodies having
camelized heavy chains are described in,
for example, in U.S. Patent Publication
Not. 20050136049 and 20080037121.
[00122] Because die variable domain of
the heavy-chain antibodies 1s the
smallest fully functional antigen-binding
fragment with a molecular mass of only
15 kDa, this entity is referred to as a
mulch/cry (Cortez-Retamozo et al.,
Cancer Research 62:2853-57, 2004). A
nanobody library may be generated from
an inumaized dromedary as described in
Conrath et     (Arilinncroh Agents
Chemother 15: 2807- i 2, 2001) or using
recombinant methods as described in
1001231linrabodies are single chain
antibodies which demonstrate
intracellular expression and can
manipulate intracellular protein function
(Biocca, et al., EMBO 1 9:101-108, 1990;
Colby et al., Proc. Nall Arad Sci. IJSA.
101:17616-21, 2004). intrabodies, which
comprise cell signal sequences which
retain the antibody convect in inuacellular
regions, may he produced as described
in Mhashilkar et al (BOBO 14:1512-5I
1995) and Wheeler et al.
(FASEB17:1733.5. 2003). Transbodies
are cell-permeable antibodies in which a
protein transduction domains (P ID) is
fused with single chain variable fragment
iscl3v) antibodies Hong et al., (Med
Hypotheses. 64:1105-8, 2005). 190124]
Further contemplated are antibodies that
are SIM fiPs or binding domain
immunogiobnlin fusion proteins specific
for target protein. These constructs are
sin e-chain polypeptides comprising
antigen binding domains fused to
immunoglobulin domains necessary to
carry out antibody effector (Unctions. See
e.g., W003/011600, U.S. Patent
publication 20030133939 and US Patent
Publication 20030118592. Multivalent
antibodies [00125] In some
embodiments, it may be desirable to
generate multivalent or even a
multispecific (e.g. bispecific, Unspecific,
etc.) monoclonal antibody. Such antibody
may have binding specificities tor at least
two different e.pitopes of the target
antigen, or alternatively it may bind to two
different molecules, e.g. to the target
antigen and to a cell surface protein or
receptor. For example, a bispecific
antibody may include an Mai that binds to
the target and another arm that binds to a
triggering molecule on a leukocyte such
as a 'l'-cell receptor molecule (e.g., CD2
or (703), or Fe receptors for 1,g(i
(Pc812), such as FciyRI (CD641,
FcsyRIT CD32) and FcyRilI (CU (6) so as
to focus cellular defense mechanisms to
the targetexpressi ng cell. As another
example, bispecific antibodies may be
used to localize cytotoxic  WO 2
'022295PCIMS 071076 agents to cells
which express target antigen. These
antibodies possess a target-binding arm
and an arm which binds the cytotoxic
agent (e.g., aaporm, antyinterferon-60,
vinca Nein A chain, methotrexate or
radioactive isotope ImMenl. Muhispeesfic
antibodies can be prepared as full length
antibodies or antibody fragments.
[00126]Bispecific antibodies include
cross-linked of "hirtereconjugate
antibodies. For 



example, one of the antibodies in the
heteroconiugaie can be coupled to
avidin, the other to biotin.
Heteroconjugate, antibodies may be
made using any convenient cross-linking
methods. Suitable cross-linking agents
are well known in the art, and are
disclosed in U.S. Pat. No, -1,676,980,
along with a number of cross-linking
techniques. [00127] According to another
approach fur making bispecific
antibodies, 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 preferred
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 molecule
am replaced with larger side chains (e.g.,
tyrosine or tryptophan). Compensatory
"cavities" of identical or similar size to the
large side chain(s) are emitted on the
interface of the second antibody
molecule by replacing large amino acid
side chains with smaller ones (e.g.,
alanine or threonine). This pmvides a
mechanism for increasing the yield of the
hetemdimex over other unwanted
end-products such as homodimers. See
W096/27011 published Sep. 6, ;996.
1001281 Techniques for generating hi
specific antibodies from antibody
fragments have also been described in
the literature. For example, bispcnifie
antibodies can be prepared using
chemical linkage. Brennan et al., Science
229:81 (1985) describe a procedure
wherein intact antibodies are
proteolytically cleaved to generate
11(abll2 fragments. These fragments are
reduced in the presence of the dithiol
complexing agent sodium arsenide to
stabilire vicinal dithiols anti prevent
intermolecular disulfide, formation. The
Fab' fragments generated are then
converted to tlyionitrobenzoatc (IN B)
derivatives. One of theINB derivatives is
then reconverted to the Fah'-thiol by
reduction with mercaptoelhylamine and is
mixed with an equimolar amount of the
other Fah'- ENB derivative to torm the
hispecific antibody, 'Ike bi specific
antibodies produced can be used as
agents for the selective immobilization of
enzymes. Better et al., Science 240:
1061-1013 (1988) disclose secretion of
functional antibody fragments from
bacteria (gee, e.g., Better et al.. Skerra et
al. Science 240: 1038-1041 (1988)). For
example, Fah -SEI fragments can he
directly recovered from Ft. con and
chemically coupled to form hi specific
antibodies (Carter at I Sioffechnology
10:163-167 11992); Shalaby et al., J.
Exp. Med. 175:217-225 0992)).
1001291Shalahy et al., J. Exp. Med.
175:217-775 (1992) describe the
production of a hilly Humanized bispecific
antibody ihabSe molecule. Each Fab'
fragment was separately secreted from If
coil. anci subjected to directed chemical
coupling in vitro tr) form the be:pectic
antibody. The bispeeific antibody thus
formed was able to bind to cells
overeauressing the HER2 receptor and
normal human T cobs, as well as trigger
the lytie activity of human eytotoxic
lymphocytes against human breast tumor
targets. [00130]Various techniques for
making mid isolating hi specific antibody
fragments directly from recombinant cell
culture have also been described. For
example, bispecific antibodies have been
produced using leueine zippers, e.g.
GCN4. (See generally Kostelny or al., J.
hannunol. 148(5):1517-1553 (.1992).1
The leucine zipper peptides from the Fos
and Jun protein; were linked to the Fab'
portions of two different antibodies by
gene fusion. The antibody homodimem
were reduced at the hinge legion to form
monument and then re-oxidized to form
the antibody heterocihners. This method
can also be utilized for the production of
antibody homodimers. [00131] The tenn
"diabodies" refers to small antibody
fragments with two antigen-binding sites,
which fragments comprise a heavy-chain
variable domain (WI) connected 0) a
light-chain variable domain (Vi) in the
same polypteptide chain (VU Vt.). 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. See, for example.
Hollinger et al.. Proc. Natl. Acad. Soh
USA, 90:6444-6448 (1993).
[00132]Another strategy for saal5issg
bispecific antibody fragments by the use
of single- chain by (shy) diment has also
been reported. See Gruber et al., J. Im
munol. 152: 5368 (1994). [00133]Al ten
'alit ely. the hi specific antibody may be a
"linear t tibody" produced as described in
Zapata et al. Protein Eng.
8(10):1.057-1062 11995). Briefly, these
antibodies comprise a pair of ()Indent Ed
segments (VII -CSit-Vn which form a pair
of antigen binding regions. ',Meat
antibodies can he bispecific or
monospecific. 100134] Antibodies with
more than two yalencies are also
contemplated. For example, tri specific
antibodies can be prepared. (Tuff et al.,
J. IMITI LMOI. 147:60 (1991)).  [00135] A
"chelating recombinant antibody" is a
bispecific antibody that recognize
adjacent and non-overlapping epitopes of
the target antigen, and is flexible enough
to bind to both epitopes simultaneously
(Nett al" J Mot Biol. 246:367-71 1995).
1001361 Production of bispecilic Fab-
scFy Cbibody") and Unspecific
Fab-(scgv)(2) Otribody' I are described in
Schoonjans et al. Cl Mumma 165:7050
-57, 2000) and Wilkins et 



Cl Cliromatogr B Attulyr Technol Monied
Pie Sri. 786:161-76, 2003). For bibodies
or tribodies, a set:A molecule is fused to
one or both of the IL-CL (L) and(Pd)
chains, e.g., to produce a Cibody two
scrIvs: are fused to C-term of Fab while
in a bibody one scEtv is-fused to C rm of
Fab. Recombinant !Production of
Antibodies [00137] Antibodies may be
produced by recombinant DNA
nothodology sin ono of the antibody
expression systems well known in the art
(See, ea., Hattlow and Lane, Antibodies:
A Laboratory- Manual, Cold Spring
Harbor Laboratory (1988)). [00138] DNA
encoding antibodies of the invention may
be placed into expression vectors, which
am then transfeeted into host cells such
as E. roil cells, simian COS cells, human
embryonic kidney 293 cells (e.g., 29313
cells), Chinese hamster ovary (CHO)
cells, or in ycloma cells that do not
otherwise produce immunoglobulin
protein, to obtain the synthesis of
monoclonal antibodies in the
recombinant host cells. Recombinant
production of antibodies is well known in
the art. Antibody fragments have been
derived via proteolyus digestion of intact
antibodies (see.Morimoto et al. Journal of
Biochemical and Biophysical Methods
24:107-117 0992) and Brennan et al..
Science 229:81 (1985)). However, these
fragments can now be produced directly
by recombinant host cells. Other
techniques for the production of antibody
fragments, including peptide synthesis
and covalent linkage, will he apparent to
the skilled practitioner. [01)1391
Expression control sequences refers to
DNA sequences necessary for the
expression of an operably linked coding
sequence in a particular host organism.
The control sequences that are suitable
lot- prokaryotes, for example, include a
promoter, optionally an operator
sequence, and a ribosome binding site.
Eukaryotie cells are known to utilize
promoters, polyadenylation signals, ancl
enhancers. [001401 Nucleic acid is
operably linked when it is placed into a
functional relationship with another
nucleic acid sequence. For example,
DNA for a piesequence or secretory
leader is operably linked to DNA for a
polypeptide if it is expressed as a
preprotein that participates  in the
secretion of the polypeptide; a promoter
or enhancer Is operably linked to a
coding sequence if it affects the
transcription of the sequence; or a
ribosome. binding site is operably linked
to a coding sequence if it is positioned so
as to facilitate translation. Generally,
operably linked means that the DNA
sequences being linked are contiguous,
and, in the case of a secretory leader,
contiguous and in reading phase.
However, enhancers do not have to be
contiguous. Linking is accomplished by
ligation at convenient Restriction sites. If
such sites do not exist, the synthetic
oligonucleodde adaptors or linkers are
used in accordance with conventional
practice. 100141]Cell, cell line, and cell
culture are often used interchangeably
and all such designations herein Mein&
progeny. Transform:ants and
transformed cells include the primary
subject cell and cultures derived
therefrom without regard for thc number
of transfers. It is also understood that all
progeny may not be precisely identical in
DNA content, due to deliberate or
inadvertent mutations. Mutant progeny
that have the same function or biological
activity as screened for in the originally
transfortned cell are included. Where
distinct designations are intended, it will
he clear from the context. 1001421 In an
alternative embodiment, the amino acid
sequence of an immutioglobulin of
:interest may be determined by direct
protein sequencing. Suitable encoding
nucleotide sequences can be designed
according to a universal CO(1011 table.
/001431 Amino acid sequence mutcins of
the desired antibody may be prepared by
introducing appropriate nucleotide
changes into the encoding DNA, or by
peptide synthesis. Such mute ins include,
for example, deletions from, and/or
insettions into and/or substitutions of,
residues within the amino acid
sequences of the antibodies. Any
combination of deletion, insertion, and
substitution is made to arrive Cl the final
construct, provided that the final
construct possesses die desired
characteristics. 'I 'he amino acid changes
also may alter post-translational
processes of the monoclonal, human,
humanized, Human EngineeredmI or
mute in antibody, such as chancing the
number or position of gLycosylation sites.
1001441 Nucleic acid molecules
encoding amino acid sequence muteins
of the antibody are prepared by a vadety
of methods known in the art. These
methods include, but are not limited to,
isolation front a natural source (in the
case of naturally occurring amino acid
sequence muteins) or preparation by
olinonucleotide -mediated (or
site-directed) mmagenesis, PCR
mutaoenesis, and cassette mutagenesis
of an curlier prepared mutein or a
non-mutein version of the antibody.
1001451 The invention also provides
isolated nucleic acid encoding antibodies
of the invention, optionally operably
linked to control sequences recognized
by a host cell, vectors and host cells
comprising the nucleic acids, and
recombinant techniques for the
production of the antibodies, which may
comprise culturing the host cell so that
the nucleic acid is espre.ssed and,
optionally, recovering the antibody from
the host cell culture or culture medium.
[001461 For recombinant pmducti on of
the antibody, theencoding is 



isolated and inserted into a replicable
vector for further cloning (amplification of
the DNA) or for ex pies sion. DNA
encoding the monoclonal antibody is
readily isolated and sequenced using
conventional procedures (e.g., by using
oligointeleutide probes that are capable
of binding specifically to genes: encoding
the heavy and light chains of the and
body). Many vectors are available. The
vector components generally include, hut
are not limited to. one or more of the
following: a signal sequence, an origin of
replication, one or more selective marker
genes, an enhancer element, a promoter,
and a transcription termination sequence.
[00147]t I) Signal sequence component
[00148] The antibody of this invention
may be produced recombinantly not only
directly, but also as a fusion polype.ptide
with a heterologous polypeptide, which is
preferably a signal sequence or other
polypeptide having a specific cleavage
site at the N-terminus of the mature
protein or polypeptide. The signal
sequence selected preferably is one that
is recognized and processed (i.e.,
cleaved by a signal peptidase) by the
host cell. If prokaryotic host cells do not
recognize and process the native
antibody signal sequence, the signal
sequence may be substituted by a signal
sequence selected, for example, from the
group of the pectate Wase (e.g., pe1B)
alkaline phosphatase, penicillinasc, lpp,
or heat-stable enterotoxin II leaders. For
yeast secretion the native signal
sequence may be substituted by, e.g.,
the yeast invertase leader, a factor leader
(including Saccharomyces and
Kluyvcnamyces a-factor leaders), or acid
phosphatase leader, the C. albicans
ghicoarnylase leader, or the signal
described in W090/13646. In mammalian
cell expression, mammalian signal
sequences as well as viral secretory
leaders, for example, the herpes simplex
gD signal, 2tre avai [00149] lie DNA for
such precursor region is ligated in
reading frame to DNA encoding use
antibody.  1001501 (2) Origin of
replication component [00151] Both
expression and cloning vectors contain a
nucleicsequence that enables the vector
to replicate in one or more selected host
cells. Generally, M cloning vectors this
sequence is one that enables the vector
to replicate independently of the host
chromosomal DNA, and includes migins
of replication or autonomously replicating
sequences. Such sequences are well
known for a variety of bacteria, yeast,
and )(irises. The origin of replication from
the plasmid pB12322 is suitable for most
Gram-negative bacteria, the 2 it plasmic'
origin is suitable for yeast, and various
viral origins are useful for <Tailing
vectors in mammalian cells. Generally,
the onof replication component is not
needed for mammalian expression
vectors (the SV40 origin may typically be
used only because contains the early
promoter). 1001521 (3) Selective marker
component 1001531 Expression and
cloning moors may contain a selective
gene, also termed a selectable marker.
'fypical selection genes encode proteins
that (a) confer resistance to antibiotics or
other toxins, e.g., arnpicillin, neomycin.
methotrexate. tetracycline, 0318,
geneticin, hi stidinol, or mycophenolie
acid (b) complement ninon-01311M
deficiencies, or (e) supply critical
nutrients not available from complex
media, e.g.. the gene encoding D-alanine
racemase for Bacilli. 1001541 One
example of a selection scheme utilizes a
drug to arrest growth of a host cell.
Those cells that are successfully
transformed with a heterologous gene
produce a protein conferring drug
resistance and thus survive the selection
regimen. Examples of such dominant
selection use the drags methotrexate,
neomycin, histidinol, puromycin,
myeophenolic acid and hygromycin.
1001551 Another example of suitable
selectable markers for iniumnalian cells
are these that enable the identification of
cells competent to take up the
antibody-encoding nucleic acid, such as
DI-IFR, thymidine those, metallothionein-I
and -II, preferably primate
mmallothioneth genes, adenosine
deaminase, omithine decarboxylasc, etc.
1001561 For example, cells transformed
with the DHER selection gene are first
identified by culturing all of the
transformants in a culture medium that
contains methotrexate (NItx.), a
competitive antagonist of DHER. An
appropriate host cell when wild-type
DHFR is employed is the Chinese
hamster ovary (CHO) cell line deficient in
1)131-B activity.  [001571Alternatively,
host cells (particularly vhosts that contain
endogenous DIII)R) transformed or
co-transformed with DNA sequences
encoding antibody of the invention,
wild-type DHFR protein, and another
selectable marker such as
aminoklycoside phosphotransferase
(APH) can be selected by cell growth in
medium containing a selection agent for
the selectable marker such as an
aminoglycosidie antibiotic, e.g.,
kanamycin, neomycin, or (4418. See
U.S. Patent No. 4,965,199. 001581A
suitable selection gene for use in yeast is
the trp I gene present in the yeast 



plasmid YRp7 (Stincheomb et al., Nature.
282: 39 (1979)1. the 04)1 gene provides
a selection marker for a IIILLialli strain of
yeast lacking the ability to grow in
tryptophan, for example, ATCC No.
41076 or PEP4 -1. Jones. Genetics, 85:
12 (1977). Thc presence of the Bpi lesion
in the yeast host cell genome then
provides an effective environment for
detecting transfonnation by growth in the
absence of tryptophan. Similarly, keu2
-deficient yeast mains (ATCC 20,622 or
38,626) aro complemented by known
plasmids bearing the Leu2 gene.
Ura3-deficient yeast strains are
complemented hy plasmids bearing the
ura3 gene. 10(1159] In addition, vectors
dedvcd from the 1.6 pm circular plasmid
pk.D1 can he used for transformation of
Kluyveromyces yeasts. Alternatively, an
expression system for large-scale
production of recombinant calf ehymosin
was reported for K. lacks. Van den Berg,
Bio/Techno logy, 8: 135 (1990). Stable
multi-copy expression vectors for
secretion of mature recombinant human
serum albumin by industrial strains of
Kluyveromyces have also been
disclosed. Fleet-et al, Bio/Technulogy,
9:968-975 (1991). (.001601 14) Promoter
component 1001611 Expression and
cloning vectors usually contain a
promoter that is recognised by the host
organism and is operably linked to the
antibody-encoding nucleic acid.
Promoters suitable for use with
prokaryotic hosts include the
arabinosearaB) promoter phoA promoter
, filactamase and lactose promoter
systems, alkaline phosphatase, a
Uyptuphan (lip) promoter system, and
hybrid promoters such as the tac
promoter. However, other known
bacterial prifille ten are suitable.
Pmmoters for use in bacterial systems
also Wi Ii contain a Shine-Dal gamo
(S.D.) sequence operably linked to the
DNA encoding the antibody of the
invention.  WO
2008/022295PCIT7S2007/078160
[00162!Promoter sequences are known
for etikaryotes. Virtually all eulcaryotie
penes have an AT-rich region located
approximately 25 to 30 bases upstream
from the site where transcription is
initiated. Another sequence found 10 to
80 bases upstream from the start of
transcription of many pones is a
ENCAAT 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. All of these
sequences are suitably inserted into
eukaryotic expression vectors.
[00163]Examples of suitable promoting
sequences JOE use with yeast hosts
include the promoters for
3-phosphoglyeerate kin' se or other
glyeolyitie enzymes, such as cnolase,
glyeeraldehyde-3-phosphate dch
ydrokena so, hexokinase, pyrusate
decarboxylase, phosphofructokinase,
glucose-6-phosphate I smilers se,
3-phosphoglyeerate mutase, peruvrtt
kinase, triosephosphate isomerase,
phosphoglucose isomerase, and
glucokinase. 111101641Other yeast
promoters, which are inducible promoters
having the additional advantage of
transcription controlled by growth
conditions, are the promoter regions for
alcohol dehydrogenase 2, 'isocytochrome
C. acid phosphatase, depreciative
enzymes associated with nitrogen
metabolism, merallothionein.
glyceraldehyde-3-phosphate
dehydrogenase, and enzymes
responsible for maltose mid galactose
utilization. Suitable vectors and
promoters for use in yeast expression are
further described in EP 73,657. Yeast
enhancers also are advantageously used
with yeast promoters. [00165] Antibody
transcription from vectors in mammalian
host cells is controlled, for example, by
promoters obtained from the groomer of
viruses such as Abelson leukemia virus.
polyoma virus, fo9dpox adenovims (such
as Adenovinis 2a bovine papillorna virus,
avian sarcoma virus, most preferably
cytomegalovirus, a retrovirus, hepatitis -B
virus, Simian Virus 40 (5V40), from
hettrologems mammalian promoters,
e.g.. the actin promoter or an
immunoglobulin promoter. front
heat-shock promoters, provided such
promoters are compatible with the host
cell systems, [00166] The early and late
promoters of the SV40 virus alt
conveniently tshtained as an SV40
restriction fragment that also contains the
S 0 viral origin of replication. The
immediate early promoter of the human
eytomegalovirus is conveniently obtained
as a Hind111 E restriction fragment. A
system for expressing DNA in
mammalian hosts using the bovine papi
Dome virus as a vector is disclosed in
U.S. Patent No. 4,419,446. A
modification of this system is described in
U.S. Patent No. 4,601.918. See also
Reyes or al., Nature 297:  WO
2111115/02 22%PC PO179 7 598-601
(1982) on expression of human
p--interferon cDNA in mouse cells under
the control of a thymidine kinase
promoter from herpes simplex virus.
Alternatively, the roils sarcoma virus long
terminal repeat can be used as the
promoter. 100167] (5) Enhancer element
component [90168] Transcription of a
DNA encoding the antibody of this
invention by higher eukaryotes is often
increased by inserting an enhancer
sequence into the vector. Many enhancer
sequences are now known from
mammalian genes (globin. ekstase.
albumin, alphafe.toprotein, and insulin).
Typically, however, one will use RR
enhancer from a eukaryetic cell virus.
Examples include the S4/40 ethumcer on
the late side of the replication origin (bp I
00- 2704 the eytomcgalovims early
promoter enhancer, the polyema
enhancer on the late side of the
replication origin, and adenovir.ts
enhancers. See also Yaniv. Nature 297:
14-18 (1982) on enhancing elements for
activation of eukaryotic promoters. The
enhancer mav be spliced into the vector
at a position S or 3' to the
antibody-encoding sequence, but is
preferably located at a site 5' from the
promoter. 



l901691 (6) Transcription termination
component [00170]Expression vectors
used ill e:ultaryotic host cells lyeast,
fungi. 4ect, plant, animal., human, or
nucleated cells from other multicellular
organisms) will also contain sequences
necessary for the termination of
transcription and for stabilizing the mRN
A. Such sequences are commonly
available from the 5' and, occasionally 3',
untmnslate-d regions of eukaryotie or
viral DNAs or cDNAs. These regions
contain nucleotide segments rsanseribed
as polyadenylated fragments in the
untranslated portion of the mRNA
encoding antibody. One useful
transcription termination component is
the bovine growth hormone
polyadenylation region. See W094/11026
and the expression vector disclosed
(therein. Another is the mouse
immunoglobulin light chain transcription
terminator. 101071117) Selection and
transformation of host cells [00172]
Suitable host cells for cloning or
expressing the DNA in the vectors herein
are the prokaryote, yeast, or higher
eukaryote cells desoi bed above.
Suitable prokaryotes for this impose
include eubacteria, such as
Gram-negative or Gram-positive
organisms, for example,
Enterobacteriareae such as Escherichia,
e.g., E. rah, Egret-cheerer, Brwinia, K
Proteus, Saltiognello, e.g., Salmonella
iyphimuriain, Scriggia,Serratia
117411MC(111S, and Shigelia, as well
as Bacilli such as B. subrilis and B.
licheniformis (e.g., B. lirheniformis II P
disclosed in DD 266,710 published Apr,
12, 1989), Pseteclomouvs such as P,
ocroginoso, and  Streptontyces. One pia,
ttl Cd E. coil cloning host is E. cull 294
(ATCC 31,416), although other strains
such as E. coil B, E. rah X1776 (ATCC
31,537), and E. coil W3110 (ATCC
27,325) are suitable. These examples
are illustative rather than limiting.
10073,1 In addition to prokaryotes,
eukaryotic microbes such as filamentous
fungi or yeast are suitable cloning or
expression hosts for antibody- encoding
vectors. Sarrharontyces ceresisiar, or
common bidser's yeast, is the most COM
monly used among lower eukaryolic host
microorganisms. However, a number of
other genera, species, and strains are
commonly available and useful herein,
such at Schigosaccharornyces !soothe,
Khrp'er0171yees hosts such as, e.g., K.
foals, K. fragitis (ATCC 12.421). K Sal
god cur (ATCC 16,015), K. wickerothil
(ATCC 24.178), K. waist! (ATCC 56,500),
K. drosophilorton (ATCC 36,906), K.
thermotrierans, and K. inargiangs;
yarrossia (EP 402,226); Pirhia pastors
(EP 183,070); Canals', Trhshotlerma tee
sin (EP 414,234); Neurospora
croosegSchvgagnionsgres such as
Schwoonionsyces occiclen lolls; and
filainentous fungi such as, e.g.,
Aceorospora, Tolgoorlarliton, and
Aspergillus hosts such as A. nicittians
and A. diger. [80174! Suitable host cells
for the expression of glycosylated
antibody are derived from multicellular
organisms. Examples of invertebrate
eons include plant and insect cells.
Numerous baculoviral strains and
variants and corresponding permissive
insect host cells front hosts such as
Spodoptera frugiperda (caterpillar).
Aedes aegypti (mosquito), Aedes al
hopietus (mosquito), Drosophila
melanogaster (flintily), and Bonitos mori
have been identified. A variety of viral
strains for transfection are publicly
available, e.g., the L-1 variant of
Autographa califomica NPV and the
Bm-5 strain of Bombys mon NPV, and
such viruses may be used as die virus
herein according to the present invention,
particularly for transfection of Spodoptera
frugiperda (00175]Plant cell cultures of
cotton, corn, potato, soybean, petunia,
tomato, tobacco. Emna, and other plant
cells can also be utilized as hosts.
[001761 However, interest has been
greatest in vertebrate cells, and
propagation of vertebrate cells in culture
(tissue culture) has become routine
procedure. Examples of useful
mammalian host cell lines are Chinese
banister ovary cells, including CHOK1
cells (ATCC CCL61), DXB-1 I. DO-14,
and Chinese hamster ovary cellst-DlIfI8
fCIIO, Urlaub et al.. Proc. had. Acad. tick
USA 77: 4216(1980)); monkey kidney
CV1 line transformed by 81140 (COS-7,
ATCC CRI. 1651); human embryonic
kidney line (293 or 293 cells subcloned
for geeowth in suspension culture,
[Graham et al., I Gen Viral. 36: 59
(1977)]; baby hamster  kidney cells (BH(,
ATCC CO, 10); mouse sertoli cells (1144,
Mather, Biol. Penrod. 23:
243-251(19811)); monkey kidney cells
(CV I ATCC CCM, 70); African green
monkey kidney cells (VERO-76. 41CC
CRI.,-15137); human cervical carcinoma
cells (OH ,A, AMC, CCL 2); canine
kidney cells (MOCK, ATCC C381.34);
buffalo rat liver cells (BRL 34, ATCC CRL
la42: human lung cells (W138, ATCC
GCE 751: human liver cells (Hep (32,
8065); mouse mammary tumor (MMT
060562, ATCC CCL51); TRT cells
(Mather et al., Annals Nil Acad. ,Sc. 383:
44-68 (1982)); PARC 5 cells; ESti cells;
and a human hepatoma line (Hep G2).
109177;Host cells are transformed or
transfected with the above-described
expression or cloning 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.
In addition, novel vectors and transfected
cell lines with multiple copies of
transcription units separated by a
selective marker arc particularly useful
and prefered for the expression of
antibodies. 



[001781(8) Culturing the host cells
[001791 The host cells used to produce
the antibody of this invention may be
cultured in a variety of media.
Commercially available media such as
Ham's F10 (Sigma), Minimal Essential
Medlin', ((MEM), (Sigma), RPMI-1640
(Sigma), and Dulbecco's Modified
Eagle's Medium 0,DMENT), Sigma) are
suitable for culturing the host cells. In
addition, any of the media described in
Ham et al., Meth. Ent 58: 44 (1 979),
Barnes et a],. Anal. Biochcm. 102: 255
(1980), US. Patent Nos. 4,767,704;
4,657,866; 4,927,762; 4,560.655; or
5,122,469; W090103430; WO 87/00195;
or U.S. Patent Re. No. 30,985 may be
used as culture media for the host cells.
Any of these media may be
supplemented as necessary with
hormones and/or other gro Will factors
(such as insulin, transferrin, or epidermal
growth factor), salts (such as sodium
chloride, calcium, magnesium, and
phosphate), buffers (such as HEPPS),
nucleotides (such as adenosine and
thyinidine), antibiotics (such as
(3entamyeint" drug). trace elements
(defined as inorganic compounds usually
present at final concentrations in the
micromolar range), and glucose or an
equivalent energy source. Any other
necessary supplements may also he
included as appropriate concentrations
that would be known to those skilled in
the art. The culture conditions, such as
temperature, plI, and the like, are those
previously used with the host cell
selected for expression, and will he
apparent to the ordinarily skilled artisan.
WO 2008/022295PCf/IlS2007inns
1001801(9) Purification of antibody
[00181] When using recombinant
techniques, the antibody can be
produced intracellularly, in the
periplasmic space, or directly secreted
into the medium, including, from
microbial, cultures. If the antibody is
produced intraceiluiarly, as a first step,
the particulate debris, either host cells or
lysed fragments, is removed, for
example, by centrifugation Or
uhrafiltration. Better et al. Science 240:
I041-1043 (1988), ICSU Short Reports
10: 1D5 (4990): and Proc. Natl. Acad.
Sci. USA 90: 457-161 (1993) describe a
ptocedureforisulating antibodies which
are secreted io the periplasmic space of
E. coif (See also. [Carier eta].,
Rio/Technology 10: 163-167 (199214
[00182] The antibody composition
prepared from microbial or mammalian
cells can be purified using, for example,
hydroxyl apati te chromatography cation
or avian exchange chromatography, and
affinity chromatography, with affinity
chromanigraphy being the preferred
purification technique. The suitability of
protein A as an affinity li eand depends
on the species and isocypo of any
immimoglobul in Fe domain that is
present in the antibody. Protein A cats be
used to purify antibodies that arc hosed
on human yl, y2, or y4 heavy chains (I
indmark et al.. J. humunot Meth. 62: 143
(1983)). Protein tfi is recommended for all
mouse isotypes and for human y3 (Goss
et al., PM BO J. 5: 15671575 (1986)).
The matrix to which the affinity iligand is
attached is most often agtuose, but other
matrices arc available, Mechanically
stable matrices such as controlled pore
glass or polyilstyrenedivinyfibenzene
allow for faster flow rates and shorter
processing times than can be achieved
with a,garose. Where the antibody
comprises a Co 3 domain, the IA
alicrboncl AB XThiresin (J. T. Baker,
Phillipsburg, NJ.) is useful for purification.
Other techniques for protein purification
such as fractionation on an ion-exchange
column, ethanol precipitation, Reverse
Phase '(PLC, chromatography on silica,
chromatography on heparin SETH
AROSE'm chromatography on an anion
or eat ion exchange resin (such its a
polyaspartic acid column), chromatolocu
sing. SDS-PAGN, and ammonium sulfate
precipitation are also available depending
on the antibody to be recovered.
Chimeric antibodies [00183] A rodent
antibody on repeated in vivo
administration in man either alone or as a
conjugate will bring about an immune
response in the recipient against the
rodent antibody; the so-called HAMA
response (Human Anti Mouse Antibody).
The HAMA response may limit the
effectiveness of the pharmaceutical if
repeated dosing is required. The
immtmogenicity of the antibody may be
reduced by chemical modification of the
antibody with a hydrophilic polymer such
as polyethylene glycol or by using
genetic engineering methods to make the
antibody structure more human like, e.g.
chimeric, humanized, human or HIVIV.11
Ungincercri antibodies. Because such
engineered antibodies are less
immunogenic in humans than the
parental mouse monoclonal antibodies,
they can be used for the treatment of
humans with fat less risk of anaphylaxis.
'thus, these antibodies may be preferred
in therapeutic applications that involve in
vino administration to a human. (09184l
Chimeric monoclonal antibodies, in which
the variable Ig domains of a mouse
monoc]onal antibody are fused to human
constant lg domains, can be generated
using standard procedures known in the
art I See Morrison, S. L., et( I 98l)
Chimeric Human Antibody Molecules;
Mouse Antigen Binding Domains with
Human Constant Region Domains, Proc.
Nail, Acad, Se). USA 81, 6841-6855;
and, Bon hang., G. T., eta]. Nature 312,
643-646 . (198,11). For example, the
gene sequences for the variable domains
of the rodent antibody which bind CEA
can be substituted for rho variable
domains of a human myeloma protein,
thus producing a recombinant chimeric
antibody. These procedures are detailed
in EP 194276, EP 0120694, EP 0125023,
FA' 0171496, EP 0173494 and WO
86101533. Although some chimeric
monoclonal antibodies have proved less
immunogenic humans, the mouse
variable Ig domains can still lead to a
significant human anti-mouse response.
-Humanized antibodies [001351
Humanized antibodies may be achieved
by a variety of methods including, for
example: (I) grafting the non-human
complementarily determining regions
(Cl1)12s) onto a human framework and
constant region (a process referred to in
the art as humanizing through "CDR
grafting"), or, alternatively, (2)
transplanting the entire non-human
variable domains, hut "cloaking" them
with a human-like surface by
replacement of surface residues (a
process referred to in the art as
'veneering"). In the present invention,
humanized antibodies will include both
'humanized" and "veneered" antibodies,
These methods are disclosed in, e.g.,
Jones eral., Nature 321:522 52511.9861,
Morrison et al., Proc.. Natl. Acad. SM.,
U.S.A., 81:6851 6855 (19841; Munson
and 0i, Adv, Immunol., 44:65 92 (1988),
Verhoeyer et al.. Science 239:1534 1536
(1988): Padlan, Malec. Immun. 28:489
4911(19911; Padlan, Moire. lmmunol.
31(3):169 217 (1994); and Kettleborough,
CA. oral,, Protein Eng. 4(7):773 83
119911 each of which is incorporated
herein by reference.  [00186] For
example, the gene sequences of the
CDRs of the rodent antibody may be
isolated or synthesized and substituted
for the corresponding sequence regions
of a homologous human antibody gene,
producing a human antibody with the
specificity of the original rodent and hotly,
These procedures are deseMbed in EP
023940, WO 90/07861 and
IN091/099137. 100187] CDR grafting
involves introducing one or more of the s
'. CDRs from the mouse heavy and light
chain variable Ig domains into the
appropriate four framework regions of
human variable Ta domains is also called
CDR grafting. This technique
(Riechmann. Ls et al,, Nature 332, 523
(1988)), utilizes the conserved framework
regions (FR1-1164) as a scaffold to
support the CDR loops which are the
primary contacts with antigen. A
disadvantage of CDR grafting, however,
is that it can result in a humanized
antibody that has a substantially lower
binding affinity than the original mouse
antibody, because amino acids of the
framework regions can contribute to
antigen binding, and because amino
acids of the CDR loops can influence the
association of the two callable tg
domains. To maintain the affinity of the
humanized monoclonal antibody, the
CDR gaffing technique can he improved
by choosing human framework regions
that most closely resemble rhe
framework regions of the original mouse
antibody, and by site-directed
mutagenesis of single amino acids within
the framework or CDRs aided by
computer modeling of the antigen binding
site (e.g., Co, M. S., et td. 11994].).
Immune]. 1.52, 2968-2976). [00188] One
method of humanizing antibodies
comprises aligning the non-human heavy
and light chain sequences to human
heavy and light chain sequences,
selecting and replacing the non-human
framework with a human framework
based on such alignment, molecular
modeling to predict the conformation of
the humanized sequence and comparing
to the conformation of the parent
antibody. Tins process is followed by
repeated back mutation of residues in the
CDR region which disturb the structure of
the CDRs until the predicted
conformation of the humanized sequence
model closely approximates the
conformation of the non-human CDRs of
the parent non-human antibody. Such
Humanized antibodies may be further
devivatized to facilitate uptake and
clearance, e.g., via Ashwell receptors
(See, e.g., U.S. Patent Nos. .5,530.101
and 5,585,999 which patents ale
incorporated herein by reference),  



[00189] A number of litiotarnzatioiis of
mouse monoclonal antibodies by rational
design have been reported (Sec, for
example, 20020091240 published July
11, 2002, WO 92/11018 and U.S. Patent
No 5,694,762,11.S. Patent No 4476866.
Human Engineered  100190] The phrase
"Ehmaan Emeinecreem antibody" refers
to an antibody derived from a non-human
and body, typically a mouse monoclonal
antibody. Alternatively, a I lumen
Engineertalm1 antibody may be derived
from a chimeric antibody that f mins or
substantially retains the antigen binding
properties of the parental, non-human,
antibody hut which exhibits diminished
immunogenicity as compared to the
parental antibody when administered to
humans. [00191] Human Ennineerinr of
antibody variable domains has been
described by Stminicka [See, e.g.,
Studnicka et al. U.S. Patent No.
5,766,886: Studnicka etal. Protein
Engineering 7: 805- 814 11994)1 as a
method for reducing irnmunagenicity
while maintaining binding activity of
antibody molecules. According to the
method, each variable region amino acid
has been assigned a risk of substitution.
Amino acid substitutions are
distinguished by one of three risk
categories : (1 ) low risk changes are
those that have the greatest potential for
reducing immunogenicity with the least
chance of disrupting antigen binding; (2)
moderate risk changes are those that
would further reduce immunogenicity, but
have a greater chance of affecting
antigen binding or protein folding; (3)
high risk residues are those that are
important for binding or for maintaining
antibody structure and carry the highest
risk that antigen binding or protein folding
will be affected. Due to the
three-dimensional structural role of
pralines, modifications at pralines am
generally considered to he at least
moderate risk changes, even if the
position is typically a low risk position.
100192]Variable regions of the light and
heavy chains of a rodent antibody are
Human Engineered as follows to
substitute human amino acids at
positions determined to be unlikely to
adversely effect either antigen binding or
protein folding, but likely to reduce
immunogenicity in a human
eavit011atellt. AtItill0 acid residues that
are at "low risk" positions and that are
candidates for modification according to
the method arc identified by aligning the
undue acid sequences of the rodent
variable regions with a human variable
region sequence. Any human variable
region can be used, including an
individual VH or VI, sequence or a
human consensus VH or VL sequence or
an individual or consensus human
gertnline sequence. 'the amino acid
residues at any TI 0 m tier of the low risk
positions, or at all  of the low risk
positions, can be changed. For example,
at each low risk position where the
aligned murine and hutnan Mini acid
residues differ, an amino acid
modification is introduced that replaces
the rodent residue with the human
residue. Alternatively, the amino acid
residues at all of the low risk positions
and at any number of the moderate risk
positions can be changed. Ideally, to
achieve the least immtmogenicity all of
the low and moderate risk positions are
changed from rodent to human
sequence, [0193] Synthetic genes
containing modified heavy and/or light
chain variable mgions am constructed
and linked to human y heavy chain
and/or kappa light chain constant
regions. Any human heavy chain and
light chain constant regions may be used
in combination with the Human
Enginetawlim. antibody variable regions,
including MA (of any subclass, such as
lgA I or MA2), IgD, igE, IgG (of any
subclass, such as MG-1, Ig02, Ig03, or
ls,64), or 12,N4. The human heavy and
light chain genes arc introduced into host
cells, such as mammalian cells, and the
resultant recombinant immunoglobulin
products are obtained and characterized.
Human antibodies from transgenie
animals  [00194] Human antibodies to
target antigen can also be produced
using Monsgenie animals that have no
endogenous immunoglobulin production
and are engineered to contain human
immunoglobulin loci. For example, WO
98/24193 discloses transgenic animals
having a human hg locus wherein the
animals do not produce functional
endogenous immunoglobulins due to the
inactivation of endogenous heavy and
light chain loci. WO 91/10741 also
discloses transgenic non-primate
mammalian hosts capable of mounting
an immune response to an inununogen,
wherein the antibodies have primate
constant and/or variable regions, and
wherein the endogenous immunuelobulin
encoding loci are substituted or
inactivated. WO 96/30498 discloses the
use of the Cre/Lox system to modify the
immunoglohulin locus in a mammal, such
as to replace all or a potion of the
constant or variable region to form a
modified antibody molecule. WO
94/02602 discloses non-human
mammalian hosts having inactivated
endogenous hi loci and functional human
1g loci. U.S. Patent No. 5,939,598
discloses methods of making transgenic
mice in which the mice lack endogenous
heavy chains, and express an exogenous
immunoglobulin locus comprising one or
more genogeneic constant regions.
Using a transgenie animal described
above, an immune response can be
produced In a selected antigenic
molecule, and antibody producing cells
can be removed from the animal and
used to produce hybridomas that secrete
human monoclonal antibodies.
Immunization protocols, adjuvants, and
the like are known in the art, and arc
used in inimttmzah 011 or, for example, a
transgenie ITIOUS2 as described in WO
96/33735. This publication discloses
monoclonal antibodies against a variety
of antigenic molecules including H. 6, IL
8, INI7a, urnall CD4, 1. selectin, ,gp39,
and tetanus toxin. Die monoclonal
antibodies can be tested for the ability to
inhibit or neutralize the biological activity
or physiological effect of the
corresponding protein. WO 96/33735
discloses that monoclonal antibodies
against TT.-8, derived from immune cells
of transgenic mice immunized with IL-S.
blocked 1L-8 induced functions of
neutrophils. Human monoclonal
antibodies with speci licily for he antigen
used to immunize transgenic animals are
also disclosed in WO 96/34096 and U.S.
patent application no. 20030194404; and
U.S. patent application no.
20030031667). See also Jakobovits et
al., Proc. Natl. Acad. Sci. USA, 90:2551
(1993); Jakobovits el al., Nature,
362:255-258 (1993); ihuggermann et al.,
Year in Immuno., 7:33 (1993); and U.S.
Pat. No. 5,591,669. U.S. Patent No.
5,589.369, U.S. Patent No. 5,545,807;
and U.S Patent Application No.
20020199213, WO 96/34096 and U.S.
patent application no. 20030194404; and
U.S. patent application no. 20030031667.
Additional transgenic animals useful to
make inonoelonal antibodies include the
Medarex LluMAb-MOUSE(r), described
in U.S. Pat, No. 5,770,429 and Fishwild,
et al. (Nat Iliotechnol. 14:845-851, 1996),
which contains gene sequences from
=rearranged human antibody genes that
code for the heavy and light chains of
human antibodies. Immunization of a
IlaMAh-MOUSE(r) enables the
production of monoclonal antibodies to
the target protein.              Also, Linda et
al. (Cloning Stem Cells. 4:91-102, 2002)
describes the fransChromo Mouse
(TCMOUSETm) which comprises
inegabase-sized segments of human
DNA and which incorporates the entire
human immunogl obul in (hig) mci. The
TCMOIISE has a fully diverse repertoire
of hIgs, including all the subclasses of
lgUs (1Q0-1-64). Immunization of the
TCMOUSF m with various human
antigens produces antibody responses
comprising human antibodies.
U.S. Patent Application No.
20030092125 describes methods for
biasing Me immune response of an
animal to the desired epitope. Human
antibodies may also be generated by in
vitro activated B cells (see U.S. Pat. Nos.
5,567,610 and 5,229,275).  100199 i The
development of technologies for making
repertoires of recombinant human
antibody genes, and the display of the
encoded antibody fragments on the
surface of filamentous bacteriophage,
has provided a recombinant means for
directly making and selecting human
antibodies, which also can be applied to
humanized, chimeric, marine or mutein
antibodies. The antibodies produced by
phage technology arc produced as
antigen binding fragments-usually Ft or
Fab fragments-in bacteria and thus lack
effector functions. Effector functions can
be introduced by one of two strategies:
The fragments can be engineered either
into complete antibodies fur expression in
mammalian cells, or into bispacific
antibody fragments with a second binding
site capable of triggering an effector
1002091 Typically, the Ed fragment
(VH-CHI) and light chain flit Ct.) of
antibodies are separately cloned by PCR
and recombined randomly in
combinatorial [shag display libraries,
which can then be selected for binding to
a particular antigen. The Fab fragments
are expressed on the phage surface, i.e.,
physically linked to the genes that
encode them. Thus. selection of Fab by
antigen binding co-selects for the Fab
encoding sequences, which can be
amplified subsequently. By several
rounds of antigen binding and
re-amplification, a procedure termed
panning, Fab specific for the antigen are
etuiched and finally isolated. 



[002011 In 1994, an approach for the
Humanization of antibodies, called
"guided selection", was described.
Guided selection utilizes the power of the
phage display technique for the
humanization of mouse monoclonal
antibody (See Jaspers, L. S., et al.,
Bio/Technology 12, 899-903 (1994)). For
this, the Pd fragment of the ITIOUSC
nomodonal antibody can be displayed hi
combination with a human light chain
library, and the resulting hybrid Feb
library may then be selected with antigen.
The mouse. Pd fragment thereby
provides a template to guide the
selection. Subsequently, the selected
human light chains are combined with a
human Ri fragment Ii bran,. Selection of
the resulting library yields entirely hmnan
Fob. 1002021 A variety of procedures
have been described for deriving human
antibodies from phage-display libraries
(See, for example, Hoogenboom et al., J.
Mul. Biol., 227:381 (1991); Marks et Ma
J. Mot, Biol, 222:581-597 (1991); U.S.
Pat, Nos. 5,565,332 and 5,573,905;
Clackson, T., and Wells, J. A., TLBTECH
12, 173-184(1994)1. In particular, in vitro
selection and evolution of antibodies
derived from phag,e display libraries has
become a  powerful tool (See Burton, D.
R., and Barbas III, C. F., Adv. flamingo'.
57, 191-280(l994); and, Winter. N., et al.,
Amin. Rev. Immunol. 12, 433-455 (1994);
U.S. patent application no. 20020004215
and W092/01047; U.S. patent application
no. 20030190317 published October 9,
2003 and U.S. Patent No. 6,054,287;
U.S. Patent No. 5,877,293, [)0203]
Watkins, "Screening of Phage-Expressed
Antibody Libraries by Capture Lift,"
Methods in Molecular Biology, Antibody
Phage, Display: Methods and Protocols
178: 187- 193, and LS. patent application
no. 200120030044772 published March
6, 2003 describe methods for screening
phase-expressed antibody libraries or
other binding molecules by captum HO, a
method involving immobilization of the
candidate binding: mole-cules on a sot id
StIpport,  0e2041 The antibody products
may be screened for activity and for
suitability in the treatment methods of the
invention using assays as described in
the section entitled 'Screening Methods"
herein or using any suitable assays
known in the art. Amino acid sequence
muteins [00205] Antibodies of the
invention include mutein or variants of a
parent antibody wherein the polypeptiele
sequence of the parent antibody has
been altered by at least one amino acid
substitution, deletion, or insertion in the
variable region or the portion equivalent
to the variable region, including within the
CDRs, provided that the mutein or variant
retains the desired binding affinity or
biological activity. Mumins may be
substantially homologous or substantially
identical to the parent antibody, e.g. at
least 65%, 70%, 75%, 50%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%. 98%, 99%, or 100% identical or
homologous. Identity or homology with
respect to this sequence is defined
herein as the percentage of amino acid
residues in the candidate sequence that
are identical with the parent sequence,
after aligning the sequences and
introducing gaps, if necessary, to
achieve- the OttldifIltd11 percent
sequence identity, and not considering
any conservative substitutions as part of
the sequence identity. None of Ndermi
nal, &terminal, or internal extensions,
deletions, or insertions into the antibody
sequence shall be construed as affecting
sequence identity or homology. 'I'hus,
sequence identity can he determined by
standard methods that are commonly
used to compare the similarity in position
of die an acids of two polypeptides. Using
a computer program such as BLAST or
RASTA, two polypeptides are aligned for
optimal matching of their respective
amino acids (either along the full length
of one or both sequences, or along a
pre-determined portion of one or both
sequences). The programs provide a
default opening penalty and a default gap
penalty, and a scoring matrix such as
PAM 250 la standard scoring matrix; see
Dayhoff et al., in Atlas of Protein
Sequence anc Structure, vol. 5, au pp. 3
(1978)] can be used in conjunction with
the computer program. For example, the
percent identity can then he calculated
as: the total number of identical matches
multiplied by 100 and then divided by the
sum of the length of the longer sequence
within the matched span and the num her
of gaps introduced into the longer
sequences in order to align the two
sequences. 1002061 Antibodies of the
invention may also include alterations in
the polypeptide sequence of the constant
region, which will not affect binding
affinity but may alter effeetu function,
such as antibody-dependent cellular
toxicity (A DCG), complement dependent
cytotoxicity (CDC) or clearance and
uptake (and resultant effect on half-life).
Insertions [002071 Amino acid sequence
insertions include amino- and/or carhox
ykterminal fusions ranging in length from
000 residue to polypeptides containing a
hundred or more residues, as well as
intra-sequence insertions of single or
multiple amino acid residues, e.g. 2, 3 or
more. Examples of terminal insertions
include an antibody with an Nidemainal
methionyl residue or the antibody
(including antibody fragment) fused to an
(-pimp tag or a salvage receptor epitope.
Other insertional muteins of the antibody
molecule include the addition of
glycosylation sites, addition of cysteincs
for intramolccular or intermolecular
bonding, or fusion to a polypeptide which
increases the serum half-life of the
antibody, e.g. at the N-terminus or
C'-terminus. For example, cysteine
bond(s) may be added to the antibody to
improve its stability (particularly where
the antibody is an antibody fragment
such as an by fragmenD,
[00208]Olycosylation of antibodies is
typically either N-linked or 0-link-linked
refers to the attachment of the
carbohydrate moiety to the side chain of
an asparagine residue. The tripeptide
sequences asparagine-X,serine and
asparagine-X-thrermine, WiltFe X is any
amino acid except proline, are the
recognition sequences for enzymatic
attachment of the carbohydrate moiety to
the asparagine side chain. The presence
of either of these tPpeptide sequences in
a polypeptide creates a potential
glycosylation site. Thus. N-
linkedglycosylation sites may be added to
an antibody by altering the amino acid
sequence such that it contains one or
more of these nipeptide sequences.
0-linked glycosylation refers to the
attachment of one of the sugars
N-aceylgalactosamine, galactose, or
xylose to a  hydroxyamino acid, most
commonly seine or threonine, although
5-hydroxyproline or 5- hydroxylysine may
also be used. 0-linhertglycosylation sites
may be added to an antibody by inserting
or substituting one or mole sierine or
threonine residues to the sequence of the
original antibody. [00209] '16e, term
"cpitope tagged" refers to the antibody
fused to an epitope tag. The epitopo tag
polypeptide has enough residues to
provide an opitepe against which an
antibody there against can be made, yet
is short enough such that it does not
interfere with activity of the antibody. The
epi tope tag preferably is sufficiently
unique so that the antibody there against
does not substantially cross-react with
other epitopos. Suitable tag polypeptides
generally have at least 6 amino acid
residues and usually between about 8-50
ami in acid residues (preferably between
about 9-30 residues). Examples include
the flu HA tag polypeptide and its
antibody 12CA5 [Field et al., Mot Celt
Thal. 8: 2159-2165 (1988)1] the e-myc
tag and die 8F9, 3C7, 6E10, 04, 117 and
9E10 antibodies thereto [Evan et al.. Mot
Cell Biol. 5(12): 3610-3616 (1985)]; and
the Herpes Simplex virus glyeoprotein D
(gD) tag and its antibody [Paborsky et al.,
Protein Engineering 3(6): 547-553
(1990)1. Other exemplary rags are a
poly-hisidine sequence, generally around
six histidine residues, that permits
isolation of a compound so labeled using
nickel chelation. Other labels and tags,
such as the H AG(.0 tag (Eastman
Kodak, Rochester, NY), well known and
routinely used in the art, are embraced
by the invention. 



[002101As used herein, the term
"salvage receptord'el' refers to an kinetie
of the Fe region of an leG molecule (e.g.,
IgG1,IgC12, IgGi, or 1g04) at is
responsible for increasing the in ViVO
serum half-life of the IgG molecule.
Deletions 1002111 Amino acid sequence
deletions include amino- and/or carboxyl-
terminal deletions ranging in length from
one to a hundred Or more residues,
resulting in fragments that retain binding
affinity for target antigen, as well as in
tra-sequence, deletions of single or
multiple amino acid residues, e.g. 2, 3 or
more. For example, glycosylation sites
may be deleted or moved to a different
position by deleting part or all of the
tripeptide or other recognition sequences
for giycosylation. Substirutions [002121
Another type of mutein is an amino acid
suktitution mutein. Those rin at least one
amino acid residue in the antibody
molecule removed and a different residue
inserted mitt place. Substitutional
mutagencisis within any of the
hypervariable or CDR regions or
framework regions is contemplated.
Conservative substitutions are shown in
Fable I. The most conservative
substitution is found under the heading of
"preferred substitutions', If such
substitutions result: in no change in
biological activity, then more substantial
changes, denominated "exempliay
substitutions' in Table I, or as further
described below in reference to amino
acid dames, may be introduced and the
products screened. TABLE 1
EaenaplaryPreferred Residue
Substitutions Ala (A)cab len: liesal Avg
(R)lys; gin; asnlys Aso (N)gin; his; asp,
lys; ginarg Asp (D)asngin Cys (C)ser;
alasex Gin (Q)asn; ginasn Gin (E)asp;
ginasp (Ply (G)ala His RRasni gin; lys;
arg 



he (1)leu; cal; met: eta:leu phe;
norleueine Len)norleucine; il1;Ile met;
Rat- phe Lys (1(1erg: gin; am aarg Met
(M)lea; phe; lieleu Phe (F)len; cal;ala; tsr
Pat (0)ala Ser (S)thr Thr (11)ser Tip
(W)tsar: phetyr lvr{Y)tip; phe; liar; ser'the,
Val (V)ile; Rim met; phe;len ala;
norinucine  [002131 Substantial
modifications in the biological properties
of the antibody are accomplished by
selecting substitutions that differ
significantly in their effect on maintaining
(a) the structure of the polypeptide
backbone in the area of the substitution,
for example, as a sheet or helical
conformation, di) the charge or
hydrophobicity of the molecule at the
target sire, or (c) the bulk of the side
chain. Naturally occurring residues are
divided into groups based on common
side-chain properties: 1002141El)
hydrophobic: norleucine, met, ala, val,
led ile: 1002151(2) neutral hydrophilic:
eys, ser, thr; 00216](3) acidic: asp, glu:
[1)0217](4) basic: are,4; 



1002181(5) residues that influence chain
orientation  1002191(6) aromatic: trp, tyr,
and  [00220] Conservative substitutions
involve replacing an amino acid with
another member of its class.
Non-conservative substitutions involve
replacing a member of one of these
classes with a member of another class.
[002211 Any cysteine residue not
involved in maintaining the proper
conformation of the antibody also may be
substituted, generally with serine, to
improve the oxidative stability of the
molecule and prevent abewant
crosslinking. 1002221Affinity maturation
generally involves preparing and
screening antibody variants that have
substitutions within the CDRs of a parent
antibody and selecting variants that how
improved biological properties such as
binding affinity relative to the pan
antibody. A convenient way for
generating such substitutional variants is
affinity maturation using phage display.
Briefly, several hypervari able region
sites (e.g. 6-7 sites) are mutated to
generate all possible amino substitutions
at each site. The antibody variants thus
generated are displayed in a monovalent
fashion Born filamentous phage particles
as fusions to the gene 11T product of
M13 packaged within each particle. The
phage-displayed variants are then
screened for their biological activity (e.g.
binding affinity). See e.g., WC) 92/01047,
WED 93/112366, WO 95/15388 and WO
93/19172.  WO
2008/012295PCT31tS2007/076160
[002231 Current antibodytui ion methods
belong to two atutagencsis categories:
stochastic and nonstochastic. Error prone
POE. imitator bacterial strains (I owes
al.,/ A434. Biol. 260, 359-68, 1996), and
saturation mutagenes is (Nisninnya et
al.,. I Biol. Chem, 275:12813-20, 2000:
Chowdhury, P. S. Methods Mot, Biol.
178, 269-85, 2002) are typical examples
of stochastic mutagenesis methods
(Rohm' et al., Pror Nail AC'lld Sri U S A.
02:8466-71, 2005). Nonstoehastic
techniques often use alimine-scanning or
site-directed niumgenesis to generate
limited collections of specific variants.
Some- methods are described in further
detail below. 1002241 Affinity oloturadao
sir, panning rnerl,nde----Affinity
maturntioii of jeconibittant antibodies is
commonly performed through several
rounds of panning of candidate
antibodies in the presence of decreasing
amounts of antigen. Decreasing the
amount of antigen per round selects the
antibodies with the highest affinity to the
antigen thereby yielding antibodies of
high affinity from a large pool of starting
material. Affinity maturation via panning
is well known in the art and is described,
for example, in Huts et: al. (Cancer
Immunol Inummother, 50:163-71, 20011.
Methods of affinity maturation using
phage display technologies are described
elsewhere herein and known in the art
(see e.g., Daugherty et al.. Pier Nag A
cad Sri USA,  97:2029-34, 2000),
[002251 Look-through minagenesis
-Look-through mutagenesis (LTM)
(Rajpal et al., Prof: Nod Arad Sol U S A.
102:8466-71, 2005) provides a method
for rapidly mapping the antibody-binding
site. For LTM. nine amino acids,
representative of the major side-chain
chemistries provided by the 20 natural
amino acids, are selected to dissect the
functional sidechai n contributions to
binding at every position in all six CDRs
of an antibody. 1,TM generates a
positional series of single imitations
within a CDR where each "wild type'
residue is systematically substituted by
one of nine selected amino acids.
Mutated CDRs t re combined to generate
cool hinatorial single-chain variable
fragment (selia') libraries of increasing
complexity and size without becoming
prohibitive to the quantitative display of
all variants. After positive selection,
clones with improved binding are
sequenced, and beneficial mutations are
mapped.  [00226) Error prone PER
Error-prone PCR involves the
randomization of nucleic acids between
different selection rounds. The
randomization occurs at a low iate by the
intrinsic enor rate of the poiymerase used
but can be enhanced by error-prone PCR
(Zaccolo Mob Biol. 285:775-783, 1999)
using, a polymerase having a high
intrinsic error rate during transcription
(Hawkins et at, I iihol Biol. 226:889-96,
1992). After the 'notation cycles, clones
with improved affinity for the antigen are
Selected using routine nacho& in the art
302271 DNA Shuffling-Nueleic acid
snuffling is a mediod for in vier Or in l'irT)
homologous recombination of pools of
shorter or smaller poi ynuclecaides to
produce variant polynucktondes. DNA
shuffling has been described its US
Patent No. 6,605.449, US Patent
6,489,145, WO 02/092780 and Stemmer,
Proc. Nod. Acad. Set. (584, 91 10717-51
(3994). Generally, DNA shuffling is
comprised of 3 steps: fragmentation of
the genes to he shuffled with DNase I,
random hybridization of fragments and
reassembly or filling in of the fragmented
gene by PC,R in die presence of DNA
polymerase (sexual PCR), and
amplification of reassembled product by
conventional PCR. [410228] DNA
shuffling differs front error-prone. PCR in
that it is an inverse chain reaction. In
error-prone PCR, the number of
pnlymerase start Sites and the number of
molecules grows exponentially. In
contrast, in nucleic acid reassembly or
shuffling of random polynucleotides the
number of Start sites anti the num her
(but not size) of the random
polynnelcotides 



decreases over dine. [00229] In the case
of an antibody. DNA shuffling allows the
free combinatorial association of all of the
CDRIs with all of the CDR2s with all of
the CDR3s, for example is contemplated
that multiple families of sequences can
be shuffled in the same reaction. Further,
shuffling generally conserves the relative
order, such that, for example. CDRI will
not be found in the position of CUR 2.
Ram shufflants will contain a large
number of the best (e.g. highest affinity)
CDRs and these rare shufflains may be
selected based on their superior affinity. l
002301 The template polynucluotide
which may be used in DNA shuffling may
be DNA or RNA. it may be of flail/US
lengths depending on the size of the
gene or shorter or smaller
polynueleotide, to be recombined or
reassembled. Preferably, the template
polynuelcotide is from 50 bp to 50 kb.
The template polyaucleotide often should
be double-stranded.  100231] It is
contemplated that single-stranded or
doublmstranded nucleic acid
polynucleotides having regions of identity
to the template polynucleotide and
regions of Iv:aerology to the template
polynneleotidc may be added to the
template polynucleotide, diving the initial
step of gene selection. ft is also
contemplated that two different but
related polynucleotide templates can be
mixed during the initial step. [002321
Alanige scanning Manioc scanning
mulagenesis can be performed to identify
bypervariable region residues that
contribute significantly to antigen binding.
Cunningham and Wells, (Science
244:1081-1085, 1989). A residue or
group ot tateet residues are identified
(e.g., charged residues such as arg, asp,
his, lys, and gin) and replaced by a
neutral or negatively charged amino acid
Onus( preferably alanine or polyalaninel
to affect the interaction of the amino
acids with antigen. Those amino acid
locations demonstrating functional
sens,itivity 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 imitation per se need not be
predetermined. For example, to analyze
the pertmhance of a mutation at a given
site, ala scanning or random
mutagenesis is conducted at the target
codon or region and the expressed
antibody muteins are screened for the
desired activity. 1002331Compaterarided
design - Alternatively, or in addition, it
may be beneficial to analyze a crystal
structure of the antigen. antibody
complex to identify contact points
between the antibody and antigen, or to
use computer software to model such
contact points. Such contact residues
and neighboring residues are candidates
for substitution according to the
techniques elaborated herein. Once such
variants are generated, the panel of
variants is subjected to screening as
described herein and antibodies with
superior properties in one or more
relevant assays may be selected for
further development. [00234] Affinity
maturation involves preparing and
screening antibody muteins that have
substitutions within the CDRs of a parent
antibody and selecting mutcins that have
improved biological properties such as
binding affinity relative, to the parent
antibody. A convenient way For
generating such substitutional muteins is
affinity maturation using phase display.
Briefly, several hypervariab le region
sites (e.g. 6-7 sites) are mutated to
generate all possible amino substitutions
at each site. The antibody miatins thus
generated arc displayed in a monovalent
fashion from filamentous phage particles
as fusions to the gene ITT product of
N113 packaged within each particle. The
phage-displayed mutcins ire then
screened for their biological activity (e.g.
binding affinity).  1002351 Maniac-
scanning mutagenesis canhe performed
to identify hypervariable region residues
that contribute significantly to antigen
binding. Alternatively, or in addition, it
may be beneficial to analyze a crysml
structure of the antigen-antibody complex
to identify contact points between the
antibody and antigen. Such contact
residues anti neighboring lesidues are
candidates for substitution according to
the techniques elaborated herein. Once
such 1111ileillS are generated the panel
of mitten*: is subjected to screening as
described herein and antibodies with
superior properties in one or more
relevant assays It ay be selected for
final** development. Altered effector
function [00236] Other modifications of
the antibody' ath contemplated. For
example, it may be desirable to modify
the antibody of the invention with respect
to effector function, so as to enhance the
effectiveness of the antibody in treating
cancer, for example. For example
eysteine residue(s) may be introduced in
the Fe region, thereby allowing intemhain
disulfide bond fonhation in this region.
The homodimeric antibody thus
generated may have improved
internalization capability andhar
increased complement-mediated cell
killing and antibody-dependent cellular
cytoioxicay (ADCC). See Caron et al.,).
Exp Med. 176: 1191-1195 (1992) and
Shopes, B..1. Immune], 148: 2918-2922
(1992). flomodimeric antibodies with
enhanced activity may also be prepared
using heterobifunctional cross--linkers as
described in Wolff et al., Cancer
Research 53: 2560-2565(1993).
Alternatively, an antibody- can be
engineered which has dual Fe regions
and may thereby have enhanced
complement lysis and ADCC.
capabilities. See Stevenson et
al."Atith(lanctir Drug Design 3: 219-230 (
1989). In addition, it has been shown that
sequences within the CDR can cause an
antibody to bind to MIIC Class ii and
trigger an unwanted helper I-cell
response. A conservative substitution
can Mirth' the antibody to retain binding,
activity yet lose its ability to trigger an
unwanted Teen response. Also see
Steplewski et al., Proc. Nati Acad Sci 1.1
S A. 1988;85(131;4852-6, incorporated
herein by reference in its entirety, which
described chimeric antibodies wherein a
marine variable region was joined with
human gamma 1, gamma 2, gamma 3,
and gamma 4 constant regions. 1002371
In certain embodiments of the invention,
it may be desirable to use an antibody
fragment, rather than an intact antibody.
to increase tumor penetration, for
example. In this case, it may be desirable
to modify the antibody fragment in order
to increase its serum half-life, for
example; adding molecules such as PEG
or other water soluble ',Myr:let's.
including polysaccharide polymers, to
antibody fragments to increase the
half-life. This may also he  WO
21M/022295PCTWIS20 achieved, for
example, by incorporation of a salvage
receptor binding epitope into the antibody
fragment (e.g., by mutation of the
appropriate region in the antibody
fragment or by incorporating the epirepe
into a peptide tag that is then fused to the
antibody fragment at either end or in the
middle, e.g., by DNA or peptide
synthesis) Ism e.g., W09613247811,
[00238] The salvage receptor binding
epitope preferably constitutes a region
wherein any one or More amino acid
residues from one or two loops of a FM
domain are thins kneel to an analogous
position of the antibody fragment. Even
more preferably, three or more residues
front one or two loops of the Fe domain
are transferred. Still more preferred, the
epitope is taken from the CH2 domain of
the Fe region (e.g., of an EMI) and
transferred to the CHI, 013. or 1/11
region, or more than one such region, of
the antibody. Alternatively, the epitope is
taken from the CII2 domain of the Fe
region and transferred to the C.sub.15
region or V.suh.l. region, or both, of the
antibody :fragment See also International
applications WO 97/34631 and WO
96/32478 which describe Fe variants and
their interaction with the salvage
receptor. 



1002391 Thu , antibodies of the invention
nay comprise a human Fe portion, a
human consensus Fe portion, or a inntein
thereof that retains the ability to interact
with the Fe salvage receptor, including
mut:tins in which cysteines involved in
disulfide bonding are modified or
removed, and/or in which the a met is
added at the N-terminus and/or one or
more of the N-tennimil 20 amino acids
are removed, and/or regions that interact
with complement, such as the Cl q
binding site, are removed, and/or the
ADCC site is removed [see,kholec.
Immunol. 29(51: 633-9 (1992)].
Antibodies of the IgG class may also
include a different constant region, e.g.
an IgG2 antibody may be modified to
display an I gGi or Ig04 constant region.
[00240] In the case of IgG1 ,
modifications to the constant region,
particolmrty the hinge 01 C:H2 region,
may increase or decrease effector
function, including A DU: and/or CDC
activity. In other embodiments, an Ig62
constant region is modified to decrease
antibody' antigen aggregate formation. In
the case of Ig04, modifications to the
constant region, particularly the hinge
legion, may reduce the formation of
halkandbodies. In specific exemplary
embodiments, mutating the IgG4 hinge
sequence Cys-Pro-Ser-Cys to the IgG1
hinge sequence Cys-Pro-Pm-Cys is
provided.  [00241] Previous studies
mapped the binding site on human and
marine 12.(1 for FcR primarily to the
lower hinge legion composed of IgG
residues 233-239. Other studies
proposed additional broad segments, e.g.
Gly316-Lys338 for human Fe receptor 1,
Lys274- Arg3OI and Tyr407-Arg416 for
human Fe receptor IT), or found a few
specific residues outside the lower hinge,
e.g. Asn297 and 01u3 18 for intnine
IgG213 interacting with murine Fe
receptor II. The report of the 3.2-A crystal
structure of the human Iggil Pe fragment
with human Fe receptor II1A delineated
IgG1 residues
Leu234-Ser239"ksp265-01u269,
Asn297- Thr299, and Ala327-11e332 as
involved in binding to Fe receptor 111A.
It has been suggested based en crystal
structure that in addition to the lower
hinge (Leu234-Crly237), residues in IgG
CI-12 domain loops FO (residues
326-3301 and BC (residues 265-2714
might play a role in binding to Fe receptor
HA. See Shields et al., J. Biol. Chem.,
276(91:6591-6604 (2000, incorporated
by reference herein in its entirety.
Mutation of residues within Fe receptor
binding sites can result in altered effector
function, such as altered A Dal or CDC
activity, or altered half-life. As described
above, potential mutations include
insertion, deletion or substitution of one
or more residues, including substitution
with alanine, a conservative substitution,
a non-conservative substitution, or
replacement with a conesponding amino
acid residue at the same position from a
different IgC) subclass (e.g. replacing an
Ig(11 residue with a conosponding 1262
residue at that position). [09242]Shields
et al. repotted that 1801 residues
involved in binding to all human Fe
receptors are located in the C1142
domain proximal to the hinge and fall into
two categories as follows: 1), positions
that rimy interact directly with all FoR
include Leu234-Pm238, A la327, and
Pro329 (and possibly Asp265); 2)
positions that influence carbohydrate
nature or position include Asp265 and
Am297. the additional IgGI re:sickles that
affected binding to Fe receptor 11 are as
follows: (largest effect) Arg255, Tra256,
Glu258, Ser267, Asp270, G1u272,
Asp280, Arg292, Ser29S, and (less
effect) f1is268, Asn276, Hi s285, Asn286,
Lys290, 60295"Arg301, Thr307, Leu309,
Asn315, Lys322, Lys326. Pro331,
Ser337. A1a339, Ala378, and Lys411.
A3270, 83278, P329A, D265A and
D270A reduced binding. In addition to the
residues identified above for all TICK,
additional IgGi residues that reduced
binding to Fe receptor 1114 by 10% or
more are as follows: 8er239"Scr267 ((fly
only), Hi s268, G1,293, (30295, Tyr296,
Arg301., Va1303, Lys338, and Asp376.
Mulch's that improved binding to
Ft:1211M include 1256A, K2904, S298A,
E333A, K334A, and A339T. Lys414
showed a 40% reduction in binding for
FeRTIA and FcRI1B, Arg4,16 a 30%
reduction for ITRIIA and FCRIIIA. Gina
19 a 30% reduction to beR HA and a
40% reduction to FICKIIB,  and Lys360 a
23% improvement to PcRTI1A, See also
Presta et al., Biochem. Soc. Trans.
(2001) 30.187-490.  002431 For
example, United States Patent No.
6,194,551, incorporated herein by
reference in its entirety, describes
muteins with altered effector function
containing mutations in the human Ig0 Fe
region, at amino acid position 329, 331 or
322 (using Kabat numbering), some of
which display reduced Lig binding or
CDC activity. As another example, United
Scams Patent No. 6,737,056,
incorporated herein by reference in its
entirety, describes muteins with altered
effector or Fe-gamm receptor binding
containing mutations in the human Igiii
Fe region, at amino acid position 238,
239, 248, 249, 252, 254, 255, 256, 258, 



265, 267, 268, 269,  230, 272, 276, 278,
280, 283, 285, 286. 289, 290, 292, 29,
295, 296, 293, 301, 



303, 305, 307, 309, 312, 315, 320, 322,
324, 326, 327, 329, 330, 331, 333, 334,
335, 337, 338, 340, 



360, 373, 376. 378, 382, 388, 389, 398,
414, 116, 419, 430, 434, 435, 437, 433 or
439  (using Kahat numbering), some of
which display receptor binding profiles
associated with reduced ADCC or CDC
activity. Of these, a mutation at amino
acid position 238, 265, 269,  270, 327 or
329 are stated to reduce binding to fen a
mutation at amino acid position 238, 265,
269, 270, 292, 294, 295, 298, 303, 324,
327, 329, 333, 335, 338. 373, 376,4-14,
416, 419, 135, 438 or 439 are stated to
reduce binding to FeRIL aral a mutation
at amino acid position 238, 239, 248,
249, 252, 254, 265, 268, 269, 270, 272,
278, 289, 293, 294. 295, 296, 301, 303,
322, 327, 329, 338, 340, 373, 376, 382,
388, 389, 416, 434.435 or 437 is stated
to reduce binding to FoRIN. [0024413
United States Patent No. 5,624,821,
incorporated by reference herein in its
entirety, reports that Clq binding activity
of an murine antibody can be altered by
mutating amino acid residue 318, 320 or
322 of the heavy chain and that replacing
residue 297 (Asn) results in removal of
lytic activity. 



100245]United States Application
Publication No. 20040132101,
incorporated by reference herein in its
entirety, describes muteins with
mutations at amino acid positions 240,
244, 245, 247, 262, positions 234, 235,
297, 298. 299, 313, 263, 239, 325, 266,
240, 327, 299, 241, 328, 313, 325, 328,
or 332 (using Kabat numbering) or 213,
244, 245, 247, 262, 263, 261, 265, 266,
267, 269, 329, 330, or 332 (using Kabat
numbering), of which 296,  mutations at
positions 234, 235, 239, 240, 211, 243,
244, 245, 247, 262, 263, 264, 265, 266,
267, 269, 296, 297, 298, 299, 3)3, 325,
327, 328, 329, 330, or 332 may reduce
ADCC activity or reduce binding to an Fe
gamin receptor.  [00246] (lappet et U.,
Proc Nail Aced Sci US A.
1991:88b201:9036-40, incorporated
herein by reference in its entirety, report
that cytophi lic activity of Ig(31 is an
intrinsic ProPeitY of its heavy chain CH2
domain. Single point mutations at any of
amino acid residues 234-237 oflIgG1
significantly lowered or abolished its
activity. Substitution of all of Igfil residues
734-237 (LLGG) into IgG2 and 1g61
were required to restore full binding
activity. An IgG2 antibody containing the
entire ELLGGP sequence (residues
233-238) was observed to be more active
than wild-type IgGl. 1002471Isaacs et al..
I hafnium]. 1998;161(8):" 62-9,
incorporatedin by reference its entirety,
report that mutations within a motif critical
for Fe gammak binding (glutamate 233 to
praline, leucine/phenylalanine 23( to
yahoo, and leueine 235 to alanine)
completely prevented depletion of target
cells. The mutation glutamate 318 to
Manine eliminated effector function of
mouse IgG2b and also reduced the
potency of human IgG4. [90248] Armour
et al., Mot Mannino]. 2003;40(9):585-98,
incorporated by reference herein in irs
entirety, identified IgG I muteins which
react with the activating receptor.
FegamniaRlla. at least ID-fold less
efficiently than wildtype IgG I hut whose
binding to the inhibitory receptor,
liegammalt lib, is only four-fold reduced.
Mutations were made in the region of
amino acids 233-236 and/or at amino
acid positions 327,330 and 331. See also
WO 99/58572, incorporated by referehce
herein in its entirety. [09249]XII et al., .1
Dint Chem 1994;269(5):3469-74,
incorporated by reference herein in its
entirety, report that mutating Ig61 Pro331
to Ner markedly decreased Clq binding
and yirually eliminated lyric activity, In
contrast, the substitution of Pro for
Ser331 in 1gG4 bestowed partial lytic
activity (40%) to the IgG4 Pro33I mutein. 



1002501Schuurman et al,. slot Immunol.
2001;38( ):1-8, incorporated by reference
herein in its entirety, report that mutating
one of the hinge cystei nes involved in
the inter -heavy chain band formation,
Cys226, to serine resulted in a more
stable inter-heavy chain linkage. Mutating
the IgG4 hinge sequence
Cys-Pro-Ser-Cys to the Ig01 hinge
sequence Cys-ProPro-Cys also markedly
stabilizes the covalent interaction
between the heavy chains. [00251] Angal
et al., Mol Immunol. 1993;301;0:105-8.
incorporated by reference herein in its
entirety, report that imitating the serine at
amino acid position 241 in IgG4 to proline
(found at that position in litCH and IgG2)
led to the production of a homogeneous
antibody, as well as extending serum
half-life and improving tissue distribution
compared to the original chimeric Ig(i-4.
10252] The mveution also contemplates
production of antibody molecules with
altered carbohydrate stmeturc resulting in
altered effector activity, including
antibody molecules with absent or
reduced fucosylation that exhibit
improved ADCC activity. A variety of
ways am known in the an to accomplish
this For example, ADCC effector activity
is mediated hy binding of the antibody
molecule to the FaRIII receptor, which
has been shown to be dependent on the
carbohydrate structure of the N-lin ked
glyeosylation at the Asa-297 of the CI-12
domain. Non -ficosylated antibodies bind
this receptor with increased affinity and
trigger FoFRIII-mediated effector
functions more efficiently than native,
fucosylated antibodies. For example,
recombinant production of
nomfucosylated antibody in CII0 cells in
which the alpha-1,6-fucosyl trails breve
enzyme has been knocked out results in
antibody with 100-fold increased ADCC
activity [Yamane-Ohnuki et al.,
Biotechnol Bioeng. 2001 Sep 5;
87(51:61424 Similar effects can be
accomplished through decreasing the
activity of this or other enzymes in the
Incosylation pathway; e.g., through
siRNA or antisase RNA treatment,
engineering cell limes to knockout the
enzyme(s), or culturing with selective
glycosylation inhibitors [Rothman oral.,
Rid Immune'. 1989 Decs26(12):1113-23].
Some host cell drains, e.g. Lec13 or rat
hybridoma Y132/0 cell line naturally
produce antibodies with lower
Cucosyligion levels. Shields et al., J Biol
(hem, 2002 Jul 26;277(30):26733-40;
Shinkawa et al.; J HMI Chem. 2003 Jan
3C27815):3466-73. An increase in the
level of bisected carbohydrate, e.g.
through recombinantly producing
antibody M cells that aerexpress (bnT111
enzyme, has also been determined to
increase ADCC activity. Ilmana et at., Nat
Biotechnol. 1999 Eam17(2):176-80. It
has been predicted that the absence of
only one of the two Moose residues may
be sufficient to increase A DCC activity.
Ferrara et id., J Diol Chem. 2005 Dec 5; I
Epub ahead of print] Other covalent
modifications [0253] Covalent
modifications of the antibody are also
inchzded within the scope of this
invention. They may be made by
chemical synthesis or by enzymatic or
chemical cleavage of the antibody, if
applicable. Other types of covalent
modifications of the antibody are
introduced into the molecule by reacting
targeted amino acid residues of the
antibody with an organic detivatizing
agent (hat is capable of reacting with
selected side chains or the N- or
C-terminal residues. [002541 Cysteinyl
residues most commonly are reacted
with tehaloacetates (and corresponding
amines), such as chloroacetic acid or
chloroacetamide, to give carboxyl) or
carboxyamidomethyl derivatives.
elysteinyl residues also are derivedzed
by reaction with  bromotrifluoroacelone,
.alphaTbrom o-p- (54 miciozoyl)propionic
acid, chloroactayl phosphate.
N-allcylmaleimides, 3-ititro-2-pyridyl
disulfide, methyl 2-pyridyldisulfide, p-
chloromereuri benzoate, 2-chloromereuri
4 nitrophenol, or
efflorci-7-nitmbenzo-2-oxa-1, diazole.
[00255]Hist-idyl residues are derivatized
by reaction with diethylwy-nicarlsonate at
pH 5,5 - 7.0 because this agent is
relatively specific for the hi stidyl side
chain. Para hromophenacyl bromide also
is useful; the reaction is preferably
performed in 0.1 M sodium cacodylate at
pH (i.O. [00256] Lysin yl and
aminowermin,1C-3 ate reacted with
succinic or other carboxylic acid
anhydrides. Dcrivalization with these
agents has the effect of reversing the
charge of the lysinvl residues. Other
suitable reagents for dcrivatizing
.alpha-amino-containing residues include
ituidoesters such as methyl
picolinimidate, pyridoxal phosphate.
pyridoxal, chlomborohydilde,
trinitrebenzenesulfonic acid,
Ownethylisourea, 2,4-pentanedione, and
Wansaminase-catalyzed reaction with
glyoxylate. [00257] Arginyl residues are
modified by reaction svith one or several
conventional reagents, among them
phenylglyoxal, 2,3-butanedi one,
T2-cyclohexanedi one, and ninhydrin.
Derivatization of argininc residues
requires that the reaction be performed in
alkaline conditions because of the high
pK, of the guanidine functional group.
Furthermore. these reagents may react
with the groups of lysine as well as the
arginine epsilon-amino group.
[00258]The specific modification of
tyrosyl residues may be made, with
particular interest in introducing spectral
labels into tyrosyl residues by reaction
with aromatic diazonium compounds or
tetranitromethane. Most commonly,
N-acetylimidizole and tetranitromethane
are used to form 0-acetyl tyrosyl species
and 3-nitro derivatives. respectively.
Tyrosyl residues arc iodinated usingor
1311 to prepare labeled proteins for use
in mdioimmunoassay. 



[00259] Carboxyl side groups (aspartyl or
&titanselectively modified by reaction
with carbodiimides
112-N.dhci.C.dbd.N-Rh, where R and R'
are different alkyl groups, such as
-cyclohegy1-3-(2-morpholiny1-4-erhyl)
carbodiimide or ethyl 3 (4 azonia-4,f -
dinfithylpentyl) carbodiimides
Furthermore, aspartyl and glutanayl
residues are converted to asparaginyl
and glutaminyl residues lay reaction with
ammonium ions.  [00260] Glutaminy/ and
awn._ inyl residues are frequently
deamidated to the corresponding gill
tainyl and aspartyl residues, respectively.
These residues are deamidat under
neutral or basic conditions. The
deamidated form of these residues falls
within the scope of this invention.
[00261]Other modifications include
hydroxyadion of prol int. an-sine,
phosphorylation of hydroxyl groups of
seryl or threonyl residues, methylation of
the .alpha.-amino groups of       arginine,
and histidinc side chains (I. E. Creighton,
Proteins: Structure and Molecular
Properties, W.11. Freeman &Co., San
Francisco, pp. 79-86 (1983)), acetylation
of the N-terminal amine; and amidation of
any U--terminal carboxyl group. 1002621
Another type of covalent modification
involves chemically or ellZyfratically
coupling glycosides to the antibody.
These procedures are advantageous in
that they do not require production of the
antibody in a host cell that has
glycosylation capabilities for N- or
0-linked glycasylation. Depending on the
coupling mode u seal, the sugar(s) may
be attached to (a) arginine and histidine,
(b) free carboxyl groups, tel free
sulthydryl groups such as those of
cysteine, (d) free hydroxyl groups such
as those of serine, threonine, or
hydroxyproline, (e) aromatic residues
such as those of phenylalanine, tyrosine,
or tryptophan, or (f) the amide group of
glutamine. These methods are described
in W087/05330 published 11 Sep. 1987,
and in Aldan and Winston, CRC, Crit.
Rev. Biochem., pp. 259-30611981).
[002631 Removal of any carbohydrate
moieties present on the antibody may be
accomplished chemically or
enzymatically. Chemical deglycosylatiun
requires exposure of the antibody to the
compound trifluoromethanesulfonic acid,
or an equivalent compound. This
treatment resulP in the cleavage of most
or all sugars except the linking sugar
1,Nacetylgiucosamine or
N-acetylgalactosamine), while leaving the
antibody intact. Chemical deglycosylatiun
is described by Ilakimuddin, et al. Arch.
Biochem. Biophys. 259: 5211987) and by
Edge et al. Anal. Biachem., 118: 131
(1981), Enzymatic cleavage of
carbohydrate moieties on antibodies can
be achieved by die use of a variety of
endo- and exo-glycosidases as described
by Thotakura et al. Meth. Enzymol. 138:
350 (1937). 1(10264) Another type of
covalent modification of the antibody
comprises linking the antibody to one of a
variety of nonproteinaceous polymers,
e.g., polyethylene glycol, polypropylene
glycol, polyoxyethylated polyols,
polyoxycthylated sorbitol,
polyoxyelhylated glucose,
polyoxyethylated glycerol, polyoxya I
kylenes, or polysaccharide polymers
such as dextral). Such methods are
known in the art, see: e.g. U.S. Patent
Nos. 4,640,835; 4,496,689;  WO
29080022295POT/25.2007/07610
1,301,144; ar,670,417; 4,791,192, 4,1 /9
17, 4,766,106.7 4.495.285, 4,609,51-6or
EP 315 456. [00265] Each antibody
molecule may be attached to one or
more (i.e.more) polymer molecules.
Polymer molecules are preferably
attached to antibodies by linker
molecules. 'the polymer may, in general;
be a synthetic or naturally occurring pol
ymer, for example an optionally
substituted straight or branched chain
polyalkene, polyalkenyiene or
polyoxyalkylene polymer or a branched
or unbranched polysaccharide, e.g .
homor or hereto-polysaccharide.
Preferred polymers are poi yoxyethylone
polyols and polyethylene glycol (PEG).
PEG is soluble in water at room
temperature and has the general formula:
14(0--CH2- -(7112) 0--K where R can be
hydrogen, or a protective group such as
an alkyl or alkanol group. Preferably, the
protective group has between 1 and 8
carbons, more preferably it i.s methyl.
The symbol n is a positive integer,
preferably between 1 and 1,000, more
preferably between 2 and 500. The PEG
has a preferred average molecular
weight between 1000 and 40;000, more
preferably between 2000 and 20,000,
most preferably between 3,000 and 12,
000. Preferably, PEG has at least one
hydroxy group; 1110re preferably it is a
terminal hyclroxy group. It is this hydroxy
group which is preferably activated to
react with a free amino group on the
inhibitor. However, it will he understood
that the type and amount of the reactive
primps may be ValiCCI (0 achieve a
covalently conjugated PEG/antibody of
the present invention. Preferred
polymers, and methods to attach them to
peptides. are shown in U. S. Pat. Nos,
4,766, 106; 4.179. 337; 4,495, 285; and
4,609, 546 which are all hereby
incorporated by reference in their
entireties. Gene Therapy 1..002661
Delivery of a therapeutic antibody to
appropriate cells can be effected via
gene therapy ex vivo, in situ, or in vivo by
use of any suitable approach known in
the art, including lay use of physical DNA
transfer methods (e.g.. Eposomes or
chemical treatments) or by use of viral
vectors re.g., adenovirus,
adenorassociated vins, or a retrovinisd
For example, for in vivo therapy, a
nucleic acid encoding the desired
antibody, either alone or in conjunction
with a vector, liposome, or precipitate
may be injected directly into the subject,
and in some embodiments, may be
injected at the site where the expression
of the antibody compound is desired. For
ex vivo treatment, the subject's cells are
removed, the nucleic acid is introduced
into these cells, and the modified cells
are returned to the subject either directly
or, for example, encapsulated within
porous membranes which are implanted
into the patient. See, e.g. P.S. Pat. Nos.
4;892,538 and 5.283,187. There are a
variety of techniques available for
introducing nucleic acids into viable ells.
The techniques vary depending upon
whether the nucleic acid is transferred
into cultured cells in vitro, or in vivo in the
cells of the intended host. Techniques
suitable for the transfer of nucleic acid
into mammalian cells in vitro include the
use of liposomes, electroporation,
microinjection, cell fusion, DEAELlextran,
and calcium phosphate precipitation. A
commonly used vector for ex vivo
delivery of a nucleic acid is a retrovirus.
1002671 Other in vivo nucleic acid
transfer techniques include nansfection
with viral vectors (such as adenovirus,
Herpes simplex I virus, or
adeno-asseciated virus) and lipid-based
systems. The nucleic acid and
transfeetion agent are optionally
associated with a miempartic le.
Exemplary transfection agents include
calcium phosphate or calcium chloride
co-precipitation, DEA E-dextrammediated
transfection, quaternary ammonium
amphiphile DOLMA Bdiolooyloxypropyl)
Mmethylammonium bromide,
commercialized as Lipofectin by
CIDCO-BEL11(Eeigner et al, (1987)
Proc. Natl. Mad. Sci. USA 84,
7413-7417; Malone et al. (1989) Proc.
Nati Acad. Sci. USA 866077-6081.);
lipophilic glutamate diesiers with pendent
trimethytammonium heads (Ito et al.
(1990) Bitichem. Biophys. Acta 1023, 124
- 132); the metabolizable parent lipids
such as the cationic lipid
dioctadeevlamido glycylspermine
(DOGS, Transtectam, Promegal and
dipalmitoylphosphatidyl
efhanolamylspermine (DPPES)(I. P. Behr
(1986) Tetrahedron Lett, 27, 5861-5864;
)Behr 



et al. (1 989) Pine. Natl. Acad. Sci, USA
86, 6982-69861; metabolizable
quaternary ammonimn salts
(DOTE.'[2,3-dioleovloxvlpropyl)-.N.N.N--t
riatctliviammonium methyl sulfate
(DO4'A17)(Boehringer Mannheim),
polyethyleneimine WE), diolooyl esters,
ChoTB, ChoSC, DOSC)(Leventis et al.
(1990) Bi ochim, liner. 22,235-24!);
3beta[N4N', N'-
dimethylaminoethaneWearbamoyl]choles
terol (DC-Chol), diolcoylphosphatidyl
ethanol:amine
MOPEE3beta[N-(N',Nl-dimethylaminoeth
anc).carbamoylleholesterolDC-Chol in
one to one mixtures ((Tao et al., (1991)
Biochim. Blophys. Acta 1065, 8-14),
spermine, spertnidine, lipopolyam hies
(Behr et al., Bioconjugate (hem, 1994, 5:
382-389), lipophilic polylysines (I 21.1A
(Zhou et a)., (1991) Biochim. Biophys.
Ada 939, 8-18), rr11,13,3-
tetramethylbutyllcre-
4pxyjethoxylethyrldimethylbe
mylammonium hydroxide (DF,BDA
hydroxide) with excess
phesphatidylcholine,/cholesterol (Ballas
et al., (1988) Biochim. Biophys, Acta 939,
8-18), cetyltri meth ylarrunonium
bromide. (CTAB)/DOPE mixtures (Pi
nnaduwage et al, (1989) Biochim.
Biophys. Ada 985, 33-37), lipophilic
'Tester of &marine acid (TNIAC) with
DOPE, CAB, DEBDA,
didodecylammonium bromide (DDAB),
and stearylamine in admixture with
phosphatidylethanolamine (Rose et M.
(1991)  Biotechnique 10, 520-325),
DDAB/DOPE (TransfectACE. BRL), and
oligogalactose bearing lipids. Exemplary
transfeetion enhancer agents that
increase the efficiency of transfer include,
for example. DliAlrdextran, polybrene,
lysosomedisruptive peptide (Ohmori N 1
et al, Biothem Thophys Res Commun
Jun. 27, 1997;235(3):726-9).
chondroitanbased proteoglycans,
sulfated proteoglyeans, polyethylenimine,
polylysine (Pollard H et al. J Biol Chem,
1998 273 (13):7507-11), integin-binding,
peptide CYGORODTP (SEQ ID NO;
102), linear dextran nonasaccharide,
glycerol, cholesteryl groups tethered at
the 31-terminal intern ueleoside link of an
oligonueleotide (Letsinger, R. L. 1989
Proe Had Acad Sci USA 86:
(171:6553-6), lysophophatide,
lysophosphatidylcholine,
lysophosphatidylethanolamine, and
1-eleoyl lysophosphatidylcholine.
In some situations it may he desit-ablo to
deliver the nucleic acid with an agent that
directs the nucleic acid-containing vector
to target cells. Such "targeting"
molecules include antibodies specific for
a cell-surthee membrane protein on (he
target cell, or a ligand for a receptor on
the target cell. Where liposomes are
employed, proteins which bind to a
cell-surface membrane protein
associated with endocytosis may be used
l'or targeting and/or to facilitate uptake.
Examples of such proteins include capsid
proteins and fragments thereof tropic for
a particular cell type, antibodies for
proteins which undergo internalization in
cycling, and proteins that target
intracellular localization and enhance
intracellular hal f-li le. In other
embodiments, receptor-mediated
endocytosis can be used. Such methods
are described, for example, in Wu et al.,
1987 or Wagner et al., 1990. For review
of the currently known gene marking and
gene therapy protocols, see Anderson
1992. See ako WO 93/25673 and the
references cited therein. For additional
reviews of gene therapy technology, see
Friedmann, Science, 244:
1275-1281(1989); Anderson, Nature,
supplement to vol. 392, no 6679, pp.
25-30 (1998); \Tonna, Scientific
American: 68-84 (1990); and Miller,
Nature, +57: 455460 (1994 Screening
Methods           Another aspect of the
present invention is directed to methods
of identifying antibodies which modulate
(i.e., decrease) activity of a PRLR
comprising contacting a PETE with an
antibody, and determining whether the
antibody modifies activity of the PRLR.
The activity its the presence of the test
antibody is compared to the activity in the
absence of the test antibody. Where the
activity of the sample containing the test
antibody is lower than the activity in the
sample lacking the test antibody, the
antibody will have inhibited
activity.Effective therapeutics depend on
identifying efficacious agents devoid of
significant  toxicity. Antibodies may be
screened for binding affinity by methods
known in the art. For example, gel-shift
assays. Western blots, radiolabeled
competition assay, co--fractionation by
chrommoumphy, co-precipitation, cross
linking, ELEA, surface plasmon
resonance (c,.g., Biacoivik),
time-resolved fluorometry DELFIA) and
the like may be used, which are
described in, for example, Current
Protocols in Molecular Biology (1999),
Current Protocols in immunology (2007)
John Wiley at Sons, NY, which are
incorporated herein by reference in their
entirety. In addition, surface plasmon
resonance (e.g., Biacore0) may be
employed to assess competition between
two antibodies (See, e.g., Example 7
below). Time-resolved fluorometry
DE:1E1A) also may be employed to
assess the level of competition between
two antibodies. For example, a
microplate based competitive screening
DELFTAe assay (Perkin Eimer) may be
performed according to protocols
provided by the manufacturer. 190270]To
initially screen for antibodies which bind
to the desired epitope on the target
antigen, a rOtnifle cross-blocking assay
such as that described in Antibodies, A
Laboratory -Manual, Cold Spring Harbor
Laboratory, Ed Harlow and David Lane
(1988), can be performed. Routine
competitive binding assays may also he
used, in which the unknown antibody is
characterized by its ability to inhibit
binding of target to a target-specific
antibody of the invention. Intact antigen,
fragments thereof such as the
extracellular domain, or linear epitope,s
can be used. Ephope mapping is
described in Champe et al., J. Biol.
Chem. 270: 1388-1394(1995). 190271]In
one variation of an in vitro binding assay,
the invention provides a method
comprising the steps of (a) contacting an
immobilized PRLR with a candidate
antibody and (ilv) detecting binding of the
candidate antibody to the PRI R. In an
alternative embodiment, the candidate
antibody is immobilized and binding of
PRLR is detected. Immobilization is
accomplished using any of the methods
well known in the at), including covalent
bonding to a support, it bead, or a
chromatographic resin, as well as
non-covalent, high affinity interaction
such as antibody binding, or use of
strepiavidin/biotin binding wherein the
ismnobilized compound includes a biotin
moiety. Detection of binding can be
accomplished (i) using a radioactive label
on the compound that is not immobilized,
(ii) using a fluorescent label on the
non-immobilized compound, (iii) using an
antibody immunospecific for die
nonimmobili zed compound, (iv) using a
label on the non-immobilized compound
that excites a fluorescent support to
which the immobilized compound is
attached, as well as other techniques
well known and routinely practiced in the
art.  100272]Antibodies that
modulateincrease. decrease, or block)
the activity of the target antigen may be
identified by incubating a candidate
antibody with target antigen for a cell
expressing target antigen) and
determining the effect of the candidate
antibody on the activity or expression of
the target antigen. The activity in the
presence of the test antibody is cot - 1 to
the activity in the absence of the test
antibody. Where the activity of the
sample containing the test antibody is
lower than the activity in the sample
lacking the test antibody. the antibody will
have inhibited activity. The selectivity of
an antibody that modulates the activity of
a target antigen polypeptide or
polynue,leotide can be evaluated by
comparing its effects on the target
antigen to its effect on other related
compounds. 



[00273]En particular exemplary
embodiments, it is contemplated that the
antibodies are tested for their effect in a
cultured cell system to determine their
ability to prevent PRLR dimerization
and/or neutralize PRLR in inducing
STAT5 and/or IHAPK and/or AKT
phosphorylation or other indicators of
PRLR signaling. Additionally, cellular
assays including proliferation assays, soft
agar assays, and/or cytomxicity assays
as described herein may be used to
evaluate a particular PRLR antibody.
1002741 'I he biological activity of a
particular antibody, or combination of
antibodies, may he evaluated in vivo
using a suitable animal model. For
example, xenogenic cancer models
wherein human cancer cells are
introduced into immune compromised
animals, such as nude or SOD mice.,
may be used. Efficacy may be predicted
using assays which measure inhibition of
tumor formation, tumor regression or
metastasis, and the like. [00275] The
invention also comprehends high
throughput screening (HTS) assays to
identify antibodies that interact with or
inhibit biological activity ii.e., inhibit
enzymatic activity, binding activity,
intracellular signaling, etc.) of target
antigen. HTS assays permit screening of
large numbers of compounds hr an
efficient manner. Cell-based HTS
systems are contemplated to investigate
the interaction between target antigen
and its binding partners. IITS assays are
designed to identify "hits" or "lead
compounds" having, the desired
property, froni which modifications can he
designed to improve the desired
property. 1002761 In another
embodiment of the invention, high
throughput screening for antibody
fragments or CDR s with 1, 2, 3 or more
modifications to amino acids within the
CDRs having suitable binding affinity to a
target antigen polypepride is employed.
Combination "{hernia 100277] flaying
identified more than one antibody that is
effective in an animal model, it may be
further advantageous to mix two or more
such antibodies together (which bind to
the same or different target antigens) to
provide still improved efficacy.
Compositions comprising one or more
antibody may be administered to persons
or mammals suffering from, or
predisposed to suffer from, cancer.
Concurrent administration of two
therapeutic agents does not require that
the agents be administered at the same
time or by the same route, as long as
there is an overlap in the time period
during which the agents are exerting their
therapeutic effect. Simultaneous or
sequential administration is
contemplated, as is administration on
different days or weeks. 1002781
Although antibody therapy may be useful
for all stages of cancers, antibody
therapy may he particularly appropriate in
advanced or metastatic cancers.
Combining the antibody therapy method
with a chemotherapeutic or radirkion
regimen may be preferred in patients that
have not received chemotherapeutic
treatment, whereas treatment with the
antibody therapy may be indicated for
patients who have received one or more
chemotherapies. Additionally, antibody
therapy Can also enable the use of
reduced dosages of concomitant
chemotherapy, particularly in patients
that do not tolerate the toxicity of the
chemotherapeutic agent very well.
1002791 The methods of the invention
contemplate the administration of single
antibodies, as well as combinations, or
"cocktails", of different antibodies. Such
antibody cocktails may have certain
advantages inasmuch as they contain
antibodies which exploit different effector
mechanisms or combine directly
cytotoxic antibodies with antibodies that
rely on immune effector functionality,
Such antibodies in combination may
exhibit synergistic therapeutic effects. By
way of example, the methods of the
invention contemplate administering
antibodies to NI CSE, RANKL,
Taxoterelm, Herceptinlm, Avastinnl,
Erbitox" or antiEGFR antibodies, and
'famoxitain. [00281]A cytotoxie agent
refers to a substance that inhibits or
prevents the function of cells and/or
causes destruction of cells. 'I 'he tem is
intended to include radioactive isotopes
(c .g. , 1131, 1125, 'll9e and Rol S6),
chemotherapeutic agents, and toxins
such as enzymatically active toxins of
bacterial, fungal, plant or animal origin or
synthetic toxins, or fragments thereof. A
non-cythtoxic agent refers to a substance
that does not inhibit or prevent the
function of cells and/or dues not cause
destruction of cells. A non- cytotoxie
agent may  WO
200g/02295PCIM820071076160 include
an agent that can be activated to be
cytotoxic,nowcytotoxic agent may include
a bead, (Masonic, matrix or particle (see,
e.g., U.S. Patent Publications
2003/002807 I and 2003/00:32995 winch
arc incorporated by reference herein).
Such agents may be conjugated,
coupled, linked or associated with an
antibody according to the invention.
[0028]] Cancer chemotherapeutic agents
include, without I imitation, alkylating
agents, such 2S earboplatin and
cisplatin, nitrogen mustard alkylatine
agents; nitrosourea alkylating agents,
such as carmusti no (F3CNU);
antimetabolitos, such as methotrexate;
folinic acid; purine analog
antimetabolites, mercaptopurine;
pyrimidine analog antimetaholites, such
as fluorouracil 15-1-1i) and geincitabine
(keinzarakl); hormonal antineoplastics,
such as goserelin, lcuprolide, and
Wino/Life-in natural antineuplasties, such
as aldesleultin, interieuiri n-12, docotaxcl,
etoposide (VP-16), interferon alfa,
paclitaxel (Taxo10), and tretinoin (ATRA);
antibiotic ninund anti neoplastics, such as
bleomycin, dactinomycin, doononibicin,
doixonthicin, daunomycin and mitomyc
ills including mitomyein Cr and vinca
alkaloid natural antineoplastics, such as
yinblastine, vincristine, vindesinci
hydroxyurea; aceglatonc, adriamycia,
ifosfamide, enocitabine, epitiostanot,
achuhbicin, ancitabine, ninauqine,
procarbazine hydrochloride, carboquene,
carhoplatin, carmofur, ehromomycin .13,
antitumor polyalecharides, antitumor
platelet factors,
eyelophosphamidetCytoxinda),
Schizophyllan, cytitrabine (cytosine
arabinoside), dacarbazine, thioinosinc.,
ihiotepa, tegafm, dolastatins, dolastatin
analogs such as auristatin, CPT-11
(irinotecan), mitozantrone, vinorelhinc,
teniposide, aminoptcrin, carminomycin,
esperamicins (See, e.g., U.S. Patent No.
4,675,187), ncocarzinostatin, OK-432.
Neomycin, furtulon, broxuridine,
busulfan, hotwan, peplomycin, bestatin
(Ilbenimexad), interferon- p,
mepitiostane, mitobronitol, melphalan,
laminin peptides. lentinan, Coriolus
versicolor extract, tegafur/uracil,
estramustine
lestrogen/mectilorcthaminek [002821
Further, additional agents used as
therapy for cancer patients include PPG,
GCSE, ganciclovir; antibiotics, leuprolide;
meperidine; eidevudine (A711;
interlaukins 1 through IS, including
mutants and analogues; interferons or
cytokines, such as interferons p, and et
hormones, such as lutei nixing hormone
releasing hormone (LEIRH) and
analogues and, gonadotropin releasing
hormone (GARB): growth factors, such
as transforming gmwth factor- p (Ma- p),
fibroblast growth factor (ME), nerve
growth factor (NGE1), growth hormone
releasing factor (G-I-IRE), epidermal
growth factor (EGE), fibroblast growth
factor homologous factor (Rif HE),
hepatocyte growth factor (HEW), and
insulin growth factor 0GO; rumor
necrosis factor a & i ('[NP a & 0);
invasion inhibiting factor-2 (11F-2); hone



WO 200g/022295P571 A62907M76 loll
morphogenetic proteins 1-7 (BMP 1-19;
somatestatin;nosim- u -1; g-globulini
superoxide dismutase (SOD); EGER
(epidermal growth factor receptor)
antagonists, such as for example
Cetuximab and Getitinih; PR
(progesterone receptor) antagonists and
modulators such as hilitepristone and
Onaprinoneml; aromatoase inhibitors
such as for example Anastrozole,
Exemestane and ketrozole; anti-estrogen
agents, estrogen receptor imatagonists
and modulators, such as for example
Tamoxifen, 'Lorena ifene and FMK-string
complement factors; anti-angiogenesis
factors; antigenic materials; and
pro-drugs. 002831 Pre:trig refers to a
preciusor or derivative bum of a
pharmaceutically active substance that is
less cytotoxic or non-cytoioxic to tumor
cells compared to the parent drug and is
capable of brain enzymatically activated
or converted into an active or the more
active parent form. See, e.g., Willman,
"Prodmgs in Cancer Chemotherapy'
Biochemical Seders Transactions, 14.
pp. 375-382, 615th Meeting Belfast
(1986) and Stella et al., "Prodrugs: A
Chemical Approach to Targeted Drug
Delivery," Directed Drug Delivery,
Borchardt et al., (ed.), pp. 247-267,
Humana Press (1985). Prodrugs include,
but are not limited to,
phosphate-containing prodnigs,
thiophosphate-containing prodrugs,
sulfate-containing prodrugs,
peptide-containing pmchugs, 1)-amine
acid-modified prodrugs, glycosylated
prodrugs, filactatmcontaining prodrags,
optionally substituted
phenoxyacetamide-containing prodrugs
or optionally substituted
phenylacetamide-containing prodnigs,
5-fluorocytosine and other 5-fluorouridine
prodrugs which can be convened into the
more active cytotoxic free drug.
Examples of cytotoxic drugs that earl be
derivatized into a prodrug form for use
herein include, but are not limited to,
those chemotherapeutic agents
described above. Administration and
preparation [00284] The antibodies of the
invention may be formulated into
pharmaceutical compositions comprising
a carrier -suitable for the desired delivery
method. Suitable carriers include any
material which, when combined wiah
antibodies, retains the desired activity of
the antibody and is nonreactive with the
subject's immune systems. Examples
include, but are not limited to, any of a
number of standard pharmaceutical
carriers such as sterile phosphate
buffered saline solutions, bacteriostatic
water, and the like. A variety of aqueous
carriers may be used, e.g., water,
buffered water, 0.4% saline, 0.3% glycine
and the like, and may include other
proteins for enhanced stability, such as
albumin, lipoprotein globulin, etc.,
subjected to mild chemical modifications
or the like.  WO
275180122295PC171S2007/076 60
[00285] Therapeutic fonmil ations of the
anw prepared for storage by mixing the
antibody having the desired degree of
purity with optional physiologically
acceptable carriers, excipients or
stabilizers (Rennington's Pharmaceutical
Sciences 16th edition, Gaol, A. Ed.
(1980)), in the form of lyophilized
formulations or aqueous solutions.
Acceptable carriers, excipients, or
stabilizers arc nontoxic to recipients at
the dosages and concentrations
employed, and include buffers such as
phosphate. citrate, and other organic
acids; antioxidants including ascorbic
acid and methioninet preservatives (such
as octadecyldimethylbenzyl ammonium
chloride; hexamethonium chloride;
benzalkonium chloride, bonzethonlim
chloride; phenol, butyl or benzyl alcohol;
alkyl parabens such as methyl Or propyl
paraben; catechol; resorcinol;
cyclohexanol; 3-pentanol; and in-cresol e
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 glycine, glutamine, asparagine,
histidine, arginine, or lysine;
monosaecharides, disaccharides, and
other carbohydrates including glucose,
mannose, or dextrins chelating agents
such as EDT.-\; sugars such as sucrose,
121701110:01, trehalose or sorbitol; salt-
forming counter-ions such as sodium;
metal complexes (e.g.. 7m-protein
complexes); anti/or aon-ionic surfactants
such as TWEE/elf". PLIIRONICS" or
polyethylene glycol (PEG). [00286j The
formulation herein may also contain mom
than one active compound as necessary
for the particular indication being treated,
preferably those with complementary
activities that do not adversely affect
each other. Such molecules are suitably
present in combination in amounts that
axe effective for the pus-pose intended.
1002871 The active ingredients may also
be entrapped in microcapsule prepared,
for example, by coacemation techniques
or by interfacial polymerization, for
example, Isydroxymethylcellulose ur
gelatin-microcapsule and poly-ti
ethylincthecylate) microcapsule.
respectively, in colloidal drug delivery
systems (for example, liposomes,
albumin microspheres, micommulsions,
nano-particies and nanocapsules) or in
macroenudsions. Such techniques arc
disclosed in Rernington's Pharmaceutical
Sciences loth edition, sot, A. Ed. (1980).
[00288] The fui-muariuns to be used for
in vivo administration must be sterile.
This is readily accomplished by filtration
through sterile filtration membranes.
[0.02891 The antibody is administered by
any suitable means. including parenteral,
subcutaneous, intraperitoneal,
intrapuhnonary, and intranasal, and, if
desired for local treatment, intralesional
administrahon. Pal:enteral infusions
include intravenous, intraartedal,
intraperitoneal, intramuscular,
intradermal or subcutaneous
administration. In addition, the antibody is
suitably administered by pulse infusion,
particularly with declining doses of the
antibody. Preferably the dosing is given
by injections, most preferably intravenous
or subcutaneous injections. Other
administration methods are
contemplated, including topical,
particularly transdermal, transmucosal,
rectal, oral or local administration e.g.
through a catheter placed close to the
desired site. [00299] For nasal
administration, the phumiak:al
formulations and medicaments may be a
spray or aerosol containing an
appropriate solventis) and optionally
other compounds such as, but not limited
to, stabilizers, antimicrobial agents,
antioxidants, pll modifiers, surfactants,
bioavailahility modifiers and combinations
of these. A propellant for an aerosol
formulation may include compressed air,
nitrogen, carbon dioxide, or a
hydrocarbon based low boiling solvent.
[09291]Injectable dosage forms generally
include aqueous ;suspensions or oil
suspensions 



which may be prepared using a suitable
dispersant or wetting agent and a
suspending agent. inteciable forms may
be in solution phase or in the form of a
suspension, which is prepared with a
solvent or diluent. Acceptable solvents or
vehicles include sterilized water; Ringer's
solution, or an isotonic aqueous saline
solution. [00292] For injection, the
pharmaceutical formulation and/or
medicament may be a powder suitable
for reconstitution with an appropriate
solution as described above. Examples
of these include, but are not limited to,
freeze dried, rotary dried or spray dried
powders, amorphous powders, granules,
precipitates, or particulates. For injection,
the formulations may optionally contain
stabilizers, pH modifiers, surfactants,
bioavailability modifiers and combinations
of these. [00293]Sustained-release
preparations may he prepared. Suitable
examples of sustained'  release
preparations include semipermeable
matrices of solid hydrophobic polymers
containing the antibody, which matrices
are in the form of shaped articles, e.g..
films. or micmcapsule. Examples of
sustained-release matrices include
polyesters, hydrogels (for example,
poly(2-hydroxyethyl methacrylate), or pol
y(Yinylalcohol)), polylactides (U.S. Patent
No. 3,773.919), copolymers of L-glutamic
acid and y ethyl-L-glutamate, non-
degradable ethylene-vinyl acetate,
degradable lactic acid glycolic acid
copolymers such as the I ATARI
Fhapotni (injectable microspheres
composed of lactic acid-glycolic acid
copolymer and lenprolide acetate), and
poly-DT-1-3-hydroxybutyric acid. While
polymers such as ethylene-vinyl acetate
and lactic acid-glycolic acid enable
release of molecules for over 100 days,
certain hydrogels release proteins for
shorter time periods. When encapsulated
antibodies remain in the body for a long
time, they may denature or aggregate as
a result of exposure to moisture at 3TC,
resulting in a loss of biological activity
and possible changes in immunogenicity.
Rational strategies can be devised for
siabilization depending on the
mechanism involved. For example., if the
aggregation mechanism is discovered to
be intermolecular S--S bond formation
through thio -disulfide interchange,
stabilization may be achieved by
modifying sulthydryl residues, lyophilizing
from acidic solutions, controlling moisture
content, using appropriate additives, and
developing specific polymer matrix
compositions. Other strategies known in
the art may be used. [00294] The
formulations of the invention may be
designed to be short-acting,
fast-releasing, long-acting, or
sustained-releasing as described herein.
Thus, the pharmaeeotieal formulations
may also be formulated for controlled
release or for slow release. [00205] The
instant compositions may also comprise,
for example, micelles or Liposomes, or
some other encapsulated form, or may
be administered in an extended rekase
form to provide a prolonged storage
andlor delivery effect. Therefore, the
pharmaceutical :formulations and
medicaments may be compressed into
pellets or cylinders and implanted
intramuscularly or subcutaneously as
depot injections or as implants such as
steins. Such implants may employ known
inert materials such as silicones and
biodegradable polymers. [002961
Besides those representative dosage
forms described above, pharmaceutically
acceptable excipients and ctuvies are
generally known to those skilled in the art
and are thus included in the instant
invention. Such excipients and carriers
are described, for example, in
"Remingtons Pharinaceutioal Sciences"
Mack Pub, Co., New Jersey (1991X
which is incorporated herein by
reference. [00297] Specific dosages may
be adjusted depending on conditions of
disease, the age, body weight, general
health conditions, genotype, sex, and diet
of the subject, dose intervals,
administration mutes, excretion rates and
combinations of drugs. Any of the above
dosage forma containing effective
amounts are well within the bounds of
routine experimentation and therefore,
well within the scope of the instant
invention.  [002981 Antibodies of the
invention will often he prepared
substantially free of other naturally
occurring immunoglobnlins or other
biological molecules. Preferred
antibodies will also exhibit minimal
toxicity when administered to a mammal
afflicted with, or predisposed to suffer
from cancer. [00299) The compositions
of the invention may be sterilized by
conventional, well known sterilization
techniques. 'I he resulting solutions may
be packaged for use or filtered under
aseptic conditions and lyophilized, the
lyophilized preparation being combined
with a sterile solution prior to
administration. The compositions may
contain pharmaceutically acceptable
auxiliary substances as required to
approximate physiological conditions,
such as pH adjusting and buffering
agents, tonicity adjusting agents and the
like, for example. sodium acetate, sodium
lactate, sodium chloride, potassium
cldoride, calcium chloride and stabilizets
(au., I 20% maltose, eke.). [00300] The
antibodies of the present invention may
also be administered via liposomes,
which are small vesicles composed of
various types of lipids and/or
phospholipids and/or surfactant which
are useful for delivery eta drug (such as
the antibodies disclosed herein and,
optionally, a chemotherapeutic agent).
Liposomes include emulsions, foams,
micelles, insoluble monolayers,
phospholipid dispersions, lamellar layers
and the like, and can serve as vehicles to
target the antibodies to a particular tissue
as well as to increase the half life of the
composition. A variety of methods are
available for preparing liposomes, as
described in, e.g., U.S. Patent Nos.
4,837,028 and 5,019,369, which patents
are incorporated herein by reference.
[00301] Liposomes containing the
antibody are prepared by methods known
in the art, such as described in Epstein et
al., Proc. Natl. Acad. Sci. USA 82: 3688
(1985); Hwang et al., Proc. Nati Acad,
Sci. USA 77: 4030 (1980); and U.S.
Patent Nos. 4,4b'5,04:1 and 4,544,545.
Liposomes with enhanced circulation
time are disclosed in U.S. Patent No.
5,013,556. Panicularly useful littosomcs
can be generated by the reverse phase
evaporation method with a lipid
composition comprising
phosphatidylcholine, cholesterol and
PECBderivatized
phosphatidylethanolamine (PEG-PE).
Liposomes are extruded through Ethers
of defined pore size to yield liposomes
with the desired diameter. Fab' fragments
of the antibody of the present invention
can be conjugated to the liposomes as
described in Martin et al., J. Biol. Chem,
257: 286-288 (1982) via a disulfide
interchange reaction. A
chemotherapeutic agent (such as
Doxorubicin) is optionally contained
within the I iposonst isee,Gabizon et al.,
J. National. Cancer Inst. 81(19): 14-84
(19/39)1.  [00302] The conceit ion of
antibody in these compositions can vary
widely, i.e., from less than about 10%,
usually at least about 25% to as mach as
75% or 90% by weight and will he
selected primarily by fluid volumes,
viscosities, etc., in accordance with the
particular mode of administration
selected. Actual methods for preparing
orally, topically and parenterally
administrable compositions will be known
or apparent to those skilled in the art and
are described in detail in, for example,
Remington's Pharmaceutical Science.
19th ed., Mack Publishing Cos Easton,
PA (1995), which k incorporated herein
by reference. 1003031 Determination of
an effective amount of a composition of
the invention C treat disease in a patient
can be accomplished through standard
empirical methods which am well known
in the mt. [003041 Compositions of the
invention are administered to a mammal
already suffering from, or predisposed to
or at risk of, for example, breast,
prostate, or lung cancer, in an amount
sufficient to prevent or at least partially
arrest the development of disease. An
amount adequate to accomplish this is
defined as a "therapeutically effective
dose." Effective amounts of an antibody
will vary and depend on the severity of
the disease and the weight and general
state of the patient being treated, but
generally range from about 1.0 jig/kg to
about 100 mg/kg body weight. Exemplary
doses may range from about 10 pg/kg to
about 30 mg/kg, or from about 0.1 mg/kg,
to about 20 nag/kg or from about 1 mg/kg
to about 10 mg/kg per application.
Antibody may also be dosed by body
surface area (e.g. up 10 4,5 g/square
moon. Other exemplary doses of
antibody include up to 8g total ia a single.
administration (assuming a body weight
of SO kg or body surface ai-ea of 1.8
square meters). 



1003051 Administration may be by any
means known in the art. For example,
antibody may be administered by one or
more separate bolus administrations, or
by short or long tenn infusion over a
period of, e.g., 5, 10, 15, 30, 00, 90, 120
minutes or more. Following an initial
treatment period, and depending on the
patient's response and tolerance of the
theral maintenance doses may be
administered, e.g., weekly, biweekly,
every 3 weeks, every 4 weeks,
tobimonthly, every 3 months, or every b
months, as needed to maintain patient
response. More frequent dosages may
be needed until a desired suppression of
disease symptoms occurs, and dosages
may be adjusted as necessary. The
progress of this therapy is easily
monitored by conventional techniques
and assays. The therapy may be for a
defined period or may be chronic and
continue over a period of years until
disease progression or death,  [00306i
Single or multiple administrations of the
compositions can be carried out with the
dose levels and pattern being selected by
the treating physician. For the prevention
or treatment of disease, the appropinate
dosage of antibody will depend on the
type of disease so be treated, as defined
above, the sevelity and course of the
disease, whether the antibody is
administered for preventive or
therapeutic purposes, previous therapy,
the patient's clinical history and response
to the antibody, and the discretion of the
attending physician. 'I lie antibody is
suitably administered to the patient at
one time or Over a series of treatments.
1803071 In any event, the formalin:ions
should provide a quantity of therapeutic
antibody over time that is sufficient to
exert the desired biological activity, e.g.
prevent or minimize the severity of
cancer. The compositions of the present
invention may be administered alone or
as an adjunct therapy in conjunction with
other therapeutics known in the art for
the treatment of such diseases. [093051'I
lieantibody composition will be
formulated, dosed, and administered in a
fashion consistent with good medical
practice. Factors for consideration in this
context 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 administration, and other
factors known to medical practitioners.
The therapeutically effective amount of
the antibody to be administered will he
governed by such considerations, and is
the minimum amount necessary to
prevent, ameliorate, or treat the
target-mediated disease, condition or
disorder. Such amount is preferably
below the amount that is toxic to the host
or renders the host significantly more
susceptible to infections. POW] -FM
antibody aced not be, but is optionally
formulated with one or OM agents
currently used to prevent or treat the di
smiler in question. The effective amount
of such other agents depends on the
amount of antibody peseta in the
formulation, the type of disease,
condition Of disorder or treatment, and
other factors discussed above. These are
generally used in the same dosages and
with administration routes as used
heminbc,fore or about from 1 to 99% of
the heretofore employed dosages.
[09319]In another embodiment of the
invention, there is provided an article of
manufacture containing materials useful
for the treatment of the desired condition.
The article of manufacture comprises a
container and a label. Suitable
container's include, for example, bottles,
vials, syringes, and test tubes. The
containers may be formed from a variety
of materials such as glass or plastic. The
container holds a composition which is
effective for treating the condition and
may have a sterile access port (for
example the container may be an
intravenous solution bag or a vial having
a stopper pierceahle by a hypodermic
injection needle). The active agent ha the
composition is the antibody of the
invention. The label on, or associated
with, the container indicates that the
comno si bon is used for treating the
condition of choice. The article of
manufacture may further comprise a
second container containing a second
therapeutic agent (including any of the
second therapeutic agents for diseases
discussed herein or known in the art).
The at bele of manufacture may further
comprise another container containing a
pharmaceutically-acceptable buffer, such
as phosphate- buffered saline, Ringer's
solution or dextrose solution for
reconstituting a lyophilized antibody
formulation. It may further include other
materials desirable fro commercial and
user standpoint, including other buffers,
diluents, filters, needles, syringes, and
package inserts with instructions for use.
Inimunotherami [00311]Antibodies useful
in treating patients having cancers
include those which are capable of
:initiating a potent 11111111:11C
response against the tumor and those
which are capable of direct cytotoxicdy.
Antibodies conjugated to cytotoxic agents
may he used to target the eytotrode
agents to tumor tissues expressing
PRLR. Alternatively, antibodies may elicit
tumor cell I ysis by either
complement-mediated or
antibody-dependent cell cytotoxicky
(ADCIda mechanisms, both of which
require an intact IR portion of the
irrumunoglobulin molecule for interaction
with effector cell bc receptor sites or
complement proteins. In addition,
antibodies that exert a direct biological
effect on tumor growth are useful in the
practice of the invention. Potential
mechanisms by which such directly
cytobaxic antibodies may act include
inhibition of cell growth, modulation of
cellular differentiation, modulation of
tumor angiogenes is factor profiles, and
the induction of apoprosis. The
mechanism by which a particular
antibody exerts an anti-tumor effect may
be evaluated using any number of in vitro
assays designed to determine
ADCC"ADMNIC, complement-mediated
cell lysis, and so forth, as is generally
known in the art, [003121 In one
einhodinitint, iminunotherapy is earned
out usi anrihorties that lu d to PIRLK and
inhibit activation of PRI R.  [00313]
Anti-PRLI8 antibodies maybe
administered hi their "naked" or
uneonjugated form, or may be
conjugated directly to other therapeutic or
diagnostic agents, or may be conjugated
indirectly to carrier polymers comprising
such other therapeutic or diagnostic
agents. [WM 41 Antibodies can be
delectably labeled through the use of
radioisotopes, affinity WV Is (such as
biotin, avian, etc.). enzymatic: labels
(such as horseradish peroxidase, alkaline
phosphatase, etc.) fluorescent or
luminescent or bioluminescent labels
(such as NEC or rhodamine, etc.).
paramagnetic atoms, and the life
Procedures for accomplishing such
labeling are well known in the art; for
example, see (S lemberger. L.A. or al., S.
Hi stochem. Cytoeliem. 18:315 (1970);
Bayer, 13.4. et al., Meth. Enzym. 62:308
(1979); Engsvd, E. et al., 'mamma.
109:129 (1972): Goding. SW. 1.
lmmurtol. Meth. 13:215 11976)). 



1,003151Conjugation of antibody
moieties is described in U.S. Patent No.
6,306,393. General techniques are also
described in Shill eta]., int. J. Cancer
41:832-839 (1988k Shill et al., lot, I.
Cancer 46:1101-1106 (1990); and Shih
et al., U.S. Pat. No. 5,057,313. This
general method involves reacting an
antibody component having an oxidized
carbohydrate portion with a curier
polymer that has at least one free amine
function and that is loaded with a plurality
of ding, toxin, dictator, boron addends, or
other therapeutic agent. 'I'his reaction
results in an initial Schiff base Online)
linkage, which can be stabilized by
reduction to a secondary amine to form
the final conjugate. 11103161 The carrier
polymer may be, for example, an
aminodextran or polypcptide of at least
50 amino acid residues. Various
techniques for conjugating a drug or
other agent to the carrier polymer are
known itt the art. A polypeptide carrier
can be used instead of am inodextran,
hut the polypeptidc carrier should have at
least 50 amino acid residues in the chain,
preferably 100-5000 amino acid residues.
At least some of the amino acids should
be lysine residues or glutamate or
aspartate residues. The pendant amines
of lysine residues and pendant
calboxylates of glutamine and aspartate
are convenient for attaching a drug, toxin,
immunomodulaor, chelatcr, boron
addend or otha therapeutic agent.
Examples of suitable polypeptide carriers
include polylysine, polyglutamic acid,
polyaspartic acid, co-polymers thereof,
and mixed polymers of these amino acids
and others. e.g., seanes, to confer
desirable solubility properties 00 the
resultant loaded carrier and conjugate.
WO 2008/022295PCOU526 R176160
[00317]Alternatively, conjugated
antibodies can be prepared by directly
conjugating all antibody component wills
a therapeutic agent. The general
procedure is analogous to the indirect
method of conjugation except that a
therapeutic agent is directly attached to
an oxidized antibody component. For
example, a carbohydrate moiety of an
antibody can be attached to
polyethylcucglycol to extend half-life.
1003181Alienist; vely, a therapeutic
agent can be attached at the hinge
region of a reduced antibody component
via disulfide bond formation, or using a
heterobifunctional crc its- linker, such as
N-succinyl 2-(2-pyriclyklithioThroptionate
(SPDP). Yu et al., Inc. J. Cancer56.244
(1994), General techniques for iilch
conjugation are well-known in the att.
See, for example, Wong. Chemistry Of
Protein Conjugation and Cross Linking
(CRC Press 1991); Upeslacis et al.,
"Modification of Antibodies by Chemical
Methods," in Monoclonal Antibodies:
Pqnciples and Applications. Birch et al.
(eds.). pages 187 -230 (Wiley-Liss, Inc.
1995): Price, 'Production and
Characterization of Synthetic
Peptide-Derived Antibodies,' in
Monoclonal Antibodies: Production,
Enineening and Clinical Application,
Ritter et al. (eds.), pages 60-84
(Cambridge University Press 1995). A
variety of bifunctional protein coupling
agents are known in the art, such as
N-succinimidy1-2(2-pyridyldithion
propionate (SPDP), iminothiolane (1T),
bifunctional derivatives of imidoesters
(such as dimethyl adinhniclate HC I,),
active esters (such as disuccinimidyl
suberate), aldehydes (such as
elutareldehyde), bis-azido compounds
(such as his (p-azidobenzoyl)
hexanediaminc), his-diaronium
derivatives (such as
his-(p-diazoniumhenzoy11-ethylenediami
ne), diisocyanates (such as tolyene
2.6-dilsocyanate), and bit-active fluorine
compounds (such as 1,5-difluoro-2,4-
dinitrobenfene). [003191 Finally, fusion
proteins can be constricted that comprise
one or more anti- PRLR antibody
moieties and another polypeptide.
Methods of making antibody fusion
proteins are well known in the an. See,
e.g., U.S, Patent No. 6,306,393. Antibody
fusion proteins comprising an
interleukin-2 moiety are described by
Boleti et al., Ann. Oncol. 6:945 (1995),
Nicole( et al., Cancer Gene Then. 2:161
(1995), Becker ct al., Proc. Nat'l Acad.
Sci. USA 93:7826 (1996), Hank et al.,
Clin. Cancer Res. 2:1951 (1996), and Ilu
et al., Cancer Res. 56:4998 (1996).
f003201 In one embodiment, the
antibodies of the invention are used as a
diosensitizer. In such embodiments, the
antibodies are conjugated to a
radiosensitizing anent. 'Ilse term
"radiosensitizer4 as used herein, is
defined as a molecule, preferably a low
molecular weight molecule, administered
to animals in therapeutically effective
amounts to increase the  sensitivity the
cells to be radiosensitized to
electromagnetic radiation and/or to
promote the treatment of diseases that
are treatable with electromagnetic
radiation. Diseases that are treatable with
electromagnetic radiation include
neeplastie diseases, benign and
malignant tumors, and cancerous cells.
[00321]the terms "electromagnetic
radiation" and 'radiation" as used herein
include. but are not limited to, radiation
having the wavelength of ICf.2.0 to 100
meters. Preferred embodiments of the
present invention employ the
electromagnetic radiation of: gamma -
radiation (108 to 1013 m), X-ray radiation
110.12 to 10 9 md ultraviolet light (10 lam
to 100 mud visible light 6100 um to 700
ant), infrared radiation (700 um to 1.0
aim), and microwave radiation (1 Min so
30 cm), [00332] Raciiesen sitizers are
known to increase the sensitivity of
eaneeroni cells to the toxic effects of
electromagnetic radiation. Many cancer
treatment protocols currently employ
radiosensitizers activated by the
electromagnetic radiation of X-rays.
Examples of X-ray activated
radiosensitizers include, hut are not
limitedt the following: metroniclazole,
misonidazolo, desmethylmisonidazole,
pimonidazole, eianidazole, nimarroole,
ruitomycin C, RSU 1069, SR 4233.1509,
RB 6145, nicotinamide, 5-bromodeoxyuri
dine (BUdR), 5-iodocleoxynridine, (IlldR),
bromodeoxycytidine, floorodeoxyuridine
(BUdR), hydroxyurea, cisplatin, and
therapeutically effective analogs and
derivatives of the same, [00323]
Photodynamie therapy (PDT) of cancers
employs visible light as the radiation
activator of the sensitizing agent.
Examples of photodynamic
radiosensirizers include the following, hut
are not limited to: hematoporphyrin
derivatives, Photothin(r), berzoporphyrin
derivatives. NI3e6, tin tatioporphyrin
(SnET2), pheoborbide-a,
bacteriochlorophyllm, naphthaloeyanines,
phthatocyanines, zinc phthalocyanine,
and therapeutically effective analogs and
derivatives of the same. [00324] Itt
another embodiment, the antibody may
be conjugated to a receptor (such
streptavidin) for utilization in tumor
pretargetina wherein the antibody-
receptor conjugate is administered to the
patient. followed by removal of unbound
conjugate from the circulation using a
clearing agent and then administration of
a ligand leg., avidin) which is conjugated
to a cytotoxie agent (e.g., a radionuclide),



[003251 "label" refers to a detectable
compound or composition which is
conjugated directly or indirectly to the
antibody. The label may itself be
detectable by itself (g.g., radioisotope
labels or fluorescent labels) or, in the
case of an enzymatic label, may catalytic
chemical alteration of a substrate
compound or composition which is
detectable. Alternatively, the label may
not be detectable on its own but may be
an element that is bound by another
agent that is detectable (e.g. an epitope
tag or une of a binding partner pair such
as biotin-as/Win, etc.) Thus, the antibody
may comprise a label or tag that
facilitates its isolation, and methods of
the invention to identify antibodies
include a step of isolating the antibody
through interaction with the label or tag.
[00326] Exemplary therapeutic
immunoconjugate COMpliSe the
antibody described herein conjugated to
a cytotoxic agent such as a
chemotherapeutic agent, toxin (e.g.. an
enzymatically active toxin of bacterial,
fungal. plant or animal origin, or
fragments thereof), or a radioactive
isotope (i.e., a radioconjug,ate). Fusion
proteins are described in further detail
below. 1'003271 Chelators for
radiometals or magnetic resonance
enhancers are well-known in the ark
Typical are derivatives of
ethylenediaminetetraacetic acid (EDTA)
and diethylonetriaminepentaacetic acid
(DT'PA). ['hese chelators typically have
groups on the side chain by which the
chelator can be attached to a canter.
Such groups include, e.g.,
benzylisothicovanate, by which the DIVA
or FDTA can be coupled to the amine
group of a carrier. Alternatively, carboxyl
groups or amine groups on a chelator
can be coupled to a carrier by activation
or prior derivati ration and then coupling,
all by well-known means. 1003281 Boron
addends, such as carboranes, can be
attached to antibody components by
conventional methods. For example,
carboranes can he prepared with
carboxyl functions on pendant side
chains, as is well known in the art.
Attachment of such carboranes to a
carrier, e.g., aminodextran, can be
achieved by activation of the carboxyl
groups of the carboranes and
condensation with amines on the carrier
to produce an intermediate conjugate.
Such hatemosdi ate conjugates are then
attached to antibody components to
produce therapeutically useful
immunoconjugates, as described below.
[00329]A polypeptide carrier can be used
instead of aminuttextran, but the
polypeptide carrier should have at least
50 amino acid residues in the chain,
preferably 100 5000 amino acid residues.
At least some of the amino acids should
be lysine residues or glutamate Or
aspartate residues. The pendant amines
of lysine residues and pendant
carboxylates of  glutamine and aspailine
are convenient for attaching a drug, toxin,
immunomodulaior, chelator, boron
addend or other therapeutic agent.
Examples of suitable polypeptide carriers
include polylysine, polyglutamic acid,
polyaspartic acid, co--polymers thereof
and mixed polyniers of these amino acids
and others, e.g., aerines, to confer
desirable solubility properties on the
resultant loaded carrier and
illill111110001ljtIgate. [003301
Conjugation of the intermediate
conjugate with the antibody component is
effected by oxidizing the carbohydrate
portion of the antibody component and
reacting the resulting aldehyde (and
ketone) carbonyls with amine groups
remaining On the carrier after loading
with a drug, toxin, chelator,
illIMunomodulater, boron addend, or
other therapeutic agent. Alternatively, an
intermediate conjugate can be attached
to an oxidized antibody component via
amine groups that have been introduced
in the intermediate conjugate after
loading with the therapeutic agent.
Oxidation is conveniently effected either
chemically, e.g., with NatOr or other
glycol ytic reagent, or enzymatically, e.g.,
with neuraminidase and galactose
oxidase. In the case of an aminodextran
carrier, not all of the amines of the
aminodextran are typically used for
loading a therapeutic agent. The
remaining amines of aminodextran
condense with the oxidized antibody
component to form Schiff base adducts,
which are then reductively staff lized,
normally with a borohythide reducing
agent.  003311 Analogous procedures
are used to pmduce other
immunoconjugates according to the
invention. Loaded polypepticte carriers
preferably have free lysine residues
remaining for condensation with the
oxidized carbohydrate portion of an
antibody component. CaMoxyls on the
polypeptide canker can, if necessary, be
converted to amines by, e.g., activation
with DCC and reaction with an excess of
a di amme. [00332] The final
immunocionjugaM is purified using
conventional techniques, such as sizing
chromatography on Sephacryl S-300 or
affinity chromatography using one or
more CDSkily epitopek
[00333]Alternatively, .immunoconjugates
can be prepared by directly conjugating
an antibody component with a
therapeutic agent. The general procedure
is analogous to the indirect method of
conjugation except that a therapeutic
agent is directly attached to an oxidized
antibody component. 1003341 It will be
appreciated that other therapeutic agents
can he substituted for the chelators
described herein. Those of skill in the art
will be able to devise conjugation
schemes without undue experimentation.
WO 2008i1122295PCT1LS20071076169
104)3351As a further illustration, a
therapeutic agent can be attached at the
hinge region of a leduced antibody
component via disulfide bond fonmaion.
For example, the tetanus foment
peptides can be constructed with a single
cysteine residue that i.s used to attach
the peptide to an antibody component As
an alternative, such peptides can be
attached to the antibody component
using a hetembifunctional cross-linket
such as N succingl 3 -(2-
pyridyldithio)proprionate (,SPDP). Yu et
al., Mt. J. Cancel-56:24h O 9941.
General techniques for such conjugation
are well-known in the art. See, for
example, Wong. Chemistry Of Protein
Conjugation and Cross Linking(CRC
Press 1991); Lams lacis et al.,
"Modification of Antibodies by Chemical
Methods4 in Monoclonal Antibodies:
Principles and Applications. Bitch et al.
(eds.), pages 187-230 (Wiley-Liss, Inc,
1995); Price, 'Production and
Characterization of Synthetic
Bemide-Derived Antibodies,' in
Monoclonal Antibodies: Production,
Enineering and Clinical Application. Ritter
et al. (eds.), pages 60-84 (Cambridge
University Press 1995). 1003361
Conjugates of the antibody and eytotoxic
agent are made using a variety of
bifunctional protein coupling agents such
as N-succinimitly1-3-(2-pyridyklithioll
propionate (SPDP), irninothiolane (IT),
bifunctional derivatives of imicloesters
(such as dialed-41 adipimidate HC21.),
active esters (such as di succi ninthly'
suberate), aldehydes such as
glotareldehyde), his-azido compounds
(such as his (mazidobenznyl)
box:medial:nine), his-di azonium
derivatives (such as
bis-(p-diaxoniumbenzoyi)-ethylenediamin
et, diisocyanates (such as
tolyene.2,6-thisocyanate), and his-active
fluorine compounds (such as
1,5-difluom2,4-di nitrobenzene). For
example, a dcin immunotoxin can be
prepared as described in Vitetta et at,
Science- 238: 1098 (1987).
Carbon-14-labeled
Lisothiocyanatobe.nzyl-3-
methyldicthylenc triamittopentaacetie
acid (MX-DIPA) is an exemplary
chelating agent for conjugation of
radionuclide to the antibody (see, e.g.,
W0944; 1026). 



[00337] As described above,
carbohydrate moieties in the Fe region of
an antibody can be used to conjugate a
therapeutic agent However, the hn region
may be absent if all antibody fragment is
used as the antibody component of the
immunoconjugate. Nevertheless, it is
possible to introduce a carbohydrate
moiety into the light chain variable region
of an antibody or antibody fragment See,
:for example, Leung et al., J. Immunot
154:5919 (1995): Ilansen ei al., U.S. Pat.
No. 5M43,953. The engineered
carbohydrate moiety is then used to
attach a therapeutic agent.  [003381 In
addition, those of skill in the art will
recognize numerous possible variations
of the conjugation methods. For example,
the carbohydrate moiety call he used to
attach polyethyleneglycol in onier to
extend the half-life of an intact antibody,
or antigen-binding fragment thereof, in
blood, lymph, or other extracchular fluids.
Moreover, it is possible to constnict a
"divalent immunoconjugate" by attaching
therapeutic agents to a carbohydrate
moiety and to a free sulflaydry! group.
Such a Fee sulfhydryl group may be
located in the hinge region of the
antibody component. Antibody Fusion
Proteins 190339] The present invention
contemplates the use of fusion proteins
comprising one or more allmoieties and
another polypeptide, such as an hum
unorriodu !ram or toxin moiety. Methods
of making antibody fusion proteins are
well known in the art. See, e.g., U.S.
Patent No. 6,306,393. Antibody fusion
proteins comprising all interimkin-2
moiety are de8eribed by Boleti et al.,
Ann. Oncol. 6:945(1995), Nicole( et al.,
Cancer Gene Then 2:161 (1995), Becker
eta!,, Proc. Nat'l Acad, Sci, USA 93:7826
(1996), Hank et ad, OM Cancer Res.
2:1951 (1996), and Hu et al., Cancer
Res. 56:4998 (1996). In addition, Yang et
al., Hum. Antibodies Hybridomas 6:129
(1995), describe a fusion protein that
includes an F(a1502 fragment and a
tumor necrosis factor alpha moiety.
[09340]Methods of malting antibody-toxin
fusion proteins in which a recombinant
molecule comprises one or more
antibody components and a toxin or
chemotherapeutic agent also are known
to those of skill in the art, For example,
antibociy-Psegdotnonor exotoxin A fusion
proteins have been described by
Chaudhary et al., Nature 339:394 (1989),
Brinkmann et al., Proc. Nat'l Acad, Ser.
USA 88:8616(19911. Batm et al., Proc.
Nat'l Acad. Sci. USA 89:5867 (1992),
Friedman et ale S. Immunol. 150:3054
(1993), Weis et al., Int. J. Can. 60:137
(1995), Pennine ya et al., J. Biol. Chem.
271:10560 (1996), Kum et al.,
Biochemistry 35:2872 (1996), and
Schmidt et al., Mt. J. Can. 65:538 (1996).
Antibody-toxin fusion proteins containing
a diphtheria toxin moiety have been
described by Kreitman et al., Leukemia
7:553 (1993), Nicholls et al., J. Biol.
Chem. 268:5302 (1993), Thompson et
al., J. Biel. Chem. 270:28037 (1995), and
Vallem at al.. Blood 88:2342 (1996).
Deena-ant et al., Tumor Targeting 1:177
(1995), have described an antibody-toxin
fusion protein having an RNase moiety,
while I Manion et al., Cell Biophys.
21-25:243 (1991), produced an
antibody-toxin fusion protein comprising
a Dbiase I component. Gelonin was used
as the toxin moiety in the antibody-toxin
fusion protein of Wang et al., Abstracts of
the 209th ACS National Meeting,
Anaheim, Calif., Apr. 2-6, 1995, Part 1,
BIOT005. As a further example. Dohlsten
et al.,  Proc. Nail Acad. Sci. USA 91:8945
09911 reported anantibody-toxin fusion
protein comprising Staphylococcal
enterotoxin-A. [09341] Illustrative of
toxins which am suitably employed in the
preparation of such conjugates arc dein.
atitin, ribonuclease, Dblase I.
Staphylococcal enterotnxiff A. pokeweed
anti viral protein, gelonin, diphtherin
toxin, PSCIA011101MS CX0(0X111, and
Estudomonas endotoxin. See, for
example, Pastan et al.. Cell 17:611 (
1986), and Uoldenberg, CA--A Cancer
tou-mai for Clinicians 11:13 (1991). Other
suitable toxins am known to those of skill
in the art. 100342] Antibodies of the
present inventian may. also he used in
ADEPT by conjugating the antibody to a
prednig-activating enzyme which
converts a prodrug (e.g., a peptidyl
chemotherapeutic agent, See
W081/01115) roan active anti-cancer
drug. See, for example, W088/07378 and
U.S. Patent No. 4,975,278. [00343] The
enzyme component of the
immunoconjugate usethl for ADEPT
includes any enzyme capable of acting
on a prochug in such a way so as to
covert it into its more active, cytotoxic
foam. [00344] Enzymes that are usclin in
the method of this invention include, but
are not limited to, alkaline phosphatase
useful for converting
phosphate-containing prodru es into free
drugs; arylsulfatase useful for convecting
sulfate-containing prodrugs into free
drugs; cytosine deaminase useful for
converting non-toxic 5-fluorocytosinc into
the anti-cancer thug, 5-fluorouracii;
promases, such as scrratia protease.
thermulysin, subtilisin, carboxypeptidases
and cathepsins (such as catheps ins B
and IA, that are useful for converting
peptide-containing pmdrugs into free
drugs; D-alanylcarboxypeptidases, useful
for converting pmdrugs that contain
1)-amino acid substiments; carbohydrate-
cleaving enzymes such as
fi-galactosidase and neummitaidase
useful for converting glycosylated
prodrugs into Eee drugs; -1actamase
useful for converting drugs derivatized
with 13.-laciarns into free drugs; and
penicillin am idases, such as penicillin V
amidase or penicillin G amidase, useful
for converting drugs clerivatized at their
amine nitrugens with phenoxyacetyl or
phenylacetyl groups, respectively, into
flue drugs. Alternatively, antibodies with
enzymatic activity, also known in the art
as abzymes, can be used to convert the
prodrugs of the invention into free active
drugs (See, e.g., Massey. Nature 328:
457-158 (1937)), Antibody-abzyme
conjugates can he prepared as described
herein for delivery of the abzyme to a
tumor cell population.  [00345] The
enzymes of this invention can be
covalendy bound to the antibodies by
techniques well known in the art such as
the use of the hetembifunctional cross]
inking reagents discussed above.
Alternatively, fusion proteins comprising
at least the antigen binding region of an
antibody of the invention linked to at least
a functionally active portion of an enzyme
of the invention can be constructed using
recombinant DNA techniques well known
in the art (See. e.g., Neuberger et al.
Nature. 312: 604:608 0984))
Non-therapeutic uses  903461antibodies
of the invention may be used as affinity
purification  agents for target antigen or
in diagnostic assays for target antigen,
e.g., detecting its expression in specific
cells, tissues, or scrum, The antibodies
may also be used for in vivo diagnostic
assays. Generally, for these purposes
the antibody is labeled with a
radionuclide (such as In In 413c, 14C,'I.
'IL 32P or cc) so that the tumor can be
localized using 



tam' unoscin tiograp h y. 1003471 The
antibodies of the present invention in y
be employed in any known assay
method, such as competitive binding
assays, direct and indirect sandwich
assays, such as El dh As, and
immunopreci pitation assays. Zola,
Monoclonal Antibodies: A Mammal of
Techniques, pp.147-158 rCR(.4 Press,
Inc. 1987). The antibodies may also be
used for immunonistochemistry, to label
tumor samples using methods known in
the art. 1003481 As a matter of
convenience, the antibody of the present
invention can be provided in a kit, i.e., a
packaged combination of reagents in
predetermined amounts with instmctions
for performing the diagnostic assay.
Where the antibody is labeled with an
enzyme, the kit will include substrates
and cofactors required by the enzyme
(e.g., a substrate precursor winch
provides the detectable chromophow or
fluortaphore). In addition, other additives
may be included such as stabilizers,
buffers (e.g., a block buffer or lysis
buffer) and the like. The relative amounts
of the various reagents may be varied
widely to provide for concentrations in
solution of the reagents which
substantially optimize the sensitivity of
die assay. Particularly, the reagents may
be provided as dry powders, usually
lyophilized, including excipients which on
dissolution will provide a reagent solution
having the appropriate concentration.  th,
0 2150811122295PCM1152007/076160
1003491 The mvention i dlustrathe
following examples,  hich are not
intended to he limiting in any way.
Example 1 Preparation of ECD, Si and
52 domain fragments of MLR 100350I
Recombinant expression and purification
of fragments of PRLR corresponding to
the extracellular domain OECD, amino
acids 25-234 of SEQ TD NO: 2), the SI
domain (amino acids 25 125 of SEQ ID
NO: 2), and the, 52 domain Camino adds
126-234 of SEQ 11) NO: 2) of PREP was
carried out as follows. Expression
constructs or insect expression of RED,
SI and 52. were designed as shown in
Table 2, and primers were designed for
cloning the fragments based on their
respective amino acid sequences Ms
shown in 'fable 3). Table 2  WO
2008/022295PCTOES2007,4176160
Table 3      GCTT
AGGAGATAGAACCATGAAGUAAAAWI
TGOCAT CFC 'A A C
SAGGAAAATGTOGCATCEGEAACCGT
TITCACTCECICTACTT TTMETC
CGMETTCACTC I GU 1 AC1 1 I
ITLTCAACACCT300TTCTEIAATO TTCA



I SRO Ti) NO: 16
TCTCAACACC'EGCCTWETGAATGTTC
AGCCAGACCCCCCE1 mu AGCTG   .
SEQ ID NO: 17 CC; 1
GATGGIGATGGTGATGTGCTCCATCAT
TCATGGIGAAG EC ACT AGG  R4 ;
SEQ ID NO: IS CAAGAA
ACICTGOGYITAAGCTCCGTGAI
GGEGATECTGATGTC1 C 1 C'C  12.5 1
SEG ID NO:
t9OCCEW,CACTTIGTACAAGAAAGC'E
GGGITTAAGCTCE ,  [003511 For
cloning of SI and 52 domains, a nested
FCR approach was adopted to
incorporate tugs and to engineer the
31/51region. For S1 , there are 6 forward
nested printers and 1 reverse primer for
cloning. For 52, there arc 5 forward
nested primers and 3 reverse primers for
cloning. [00352] POE amplification was
carried out using Phil Minn' Hofstad. FOR
Master Mix t.Stratagene) according to
manufacturer's recommendation.
Template used for amplification is PALA
ECD fragment cloned ITT 03E5113218
data not shown). The ECD POE product
is cloned into BlueBac4.52115-Ills
TOPO-' l'A (Invitrogen) using the
topoisomerase cloning strategy. The SI
and 52 11CR precincts are cloned using
Gateway Technology Oneida/gen)  



into in-house adapted pAcNIP3. The final
selected clones were confirmed by
double-strand sequencing. 0-20urg of
DNAs was prepared for illSOCL
transfection. 1093531 The recombinant
constructs were used to express the
respective PR1 R fragments in insect
cells as follows. Baculovirus was isolated
by plaque purification of a co -
transfection of plasmid DNA encoding the
extracellular domain of PFILR with
Sapphire, genomic Autographa
califomica DNA. Recombinant virus was
amplified and used to infect Tn5 insect
cells in densities ranging from lx106-1.5x
108 cells per ml, moi range of 210 in a
101, (working volume) wavebioreactor.
Following 48 hour infection, cells and
supernatant were collected, centrifuged
and the supernatant prepared for
concentration. Suptimatant was clarified
on a 0.15um hollow fiber cartridge before
5x concentration with tangential flow lark)
MW cut-off membrane. Prior to protein
purification, supernatant was filter
sterilized w/ IL, 0.2em pore. vacuum
flasks. [90354]Similar methods were
used to express the Si and S2 domains
in insect cells, except that Si fragment
was not concentrated before purification
and S2 fragment was concentrated on a
5kED IHNNI cartridge. [00355] PRLR
fragments were purified as follows. Insect
cell-culture supernatants containing
expressed PRI ,R 16CD or subdomains
was received from the expression group
neat or concentrated up to 10x using a
stacked membrane cassette apparatus
(Pall Pinar()) with a 1 or 5 kD nominal
molecular weight cut-off. When practical,
supernatants were filtered through a 0.2
micron filter. Supernatants were loaded
directly onto PBS-equilibrated columns.
0103561 His-tagged proteins were
purified on I - or 5-ml, His rap columns
(GP Healthcare) at the manufacturer's
recommended flow rates. Cu-tagged
protein was purified on an immobilized
anti-El it monoclonal antibody column
prepared as fellows: purified antiglu
monoclonal antibody in PBS, at
concentrations from 3-10 ing/mL, was
conjugated to Affi-gel 10 (Bio-Rad). an
mhydroxysnecinimide aGrivated agarose
gel, per manufacturer's
instructions.agarose was packed into an
XK 16 column (GE Healthcare) and Ma
at a linear flow rate of 15-30 ernAhr.
003571 Elution of protein of the HisTrap
columns was by a 20 column volume
gradient elution from buffer A (PBS) to
buffer B (PBS+0.25 Ni imidazole
(LX-0005, EM Merck) phl 7.4). Elution of
protein from the anti-glu column was by
PBS containing 0.1 mg/tuL of the peptide
EYMMT), which competes with the Gin
-Gin epi tope, Fractions are examined by
SOS-PAGE and Western blot or mass
spectrometry and pooled appropriately,
100358]!fooled PRI(P. EGO or
subdomains were thither purified by size
exclusion chromatography using a
Superdex "75 26/60 column (GE
Healthcare) equilibrated in PBS and run
at 2.5 mUnain. No more than 10 EaL was
loaded onto these colunms. Fractions
were examined by SDS-PAGE and
pooled appropriately. Example 2 Isolation
of target-specific antibodies from Ifionan
antibody phage display libraries 1003591
To isolate a panel of antibodies able to
neutralize the activity of human MLR,
three human antibody phage display
libraries, expressing seFit fragments,
were investigated in parallel. The target
LISC41 for the library panning was the
soluble extracellular domain (EGO) of the
pi-Machu receptor (human prolactin
receptor amino acids 25.234) prepared
as described above in Example I. The
receptor was bietinylated (NIIS-LC biotin,
Pierce) and soluble panning was
perforated on the biotinylated EGO.
I903601 Selection of target specific
antibody from pillage display was carried
out according to methods described by
Marks et al. (Methods Mot Biol. la
8:161-76, 2004). Briefly, the phage
display library was incubated with 50
pawls of the biotinylated EGO at room
temperature for ihr and the complex
formed was then captured using 100 it Iof
Smeptavidin beads suspension
(Dynabeads (7) M-280 Streptavidin,
Invitrogen). Non specific phases were
removed by washing the beads with
Wash buffer (PBS -s 5% Milk). Bound
Tillages were duted with 0.5 ml of 100
TIM Triethylamine (TEA) and
immediately neutralized by addition of an
equal volume of I MpH 74. Eluted phagc
pool was used to infect TO I E coli cells
glowing in logarithmic phase, and
phagem id was rescued as described
(Methods Mel Biol. 248:161-76, 2004).
Selection was repeated for a total of
three rounds. Single colonies obtained
from 'I61 cells infected with eluted phage
from the third round of panning were
screened for binding activity in an ELISA
assay. Briefly, single colonies obtained
from the TO I cell infected with eluted
phage were used to inoculate media in
96-well plates. Microcultures were grown
to an 01)600=0.6 at which point
expression of soluble antibody fragment
was induced by addition of 1 MN" IlPhIG
following overnight culture in a shaker
incubator at 30t. Bacteria were spun
down and periplasmic extract was
prepared and used  to detect antibody
binding activity to Ft(1) immobilized on
96-well microplates (96-well flat bottom
immunosorb plates, Nunc) following
standard EUSA protocol provided by the
microplate manufactmer. [003611 the
affinities of the anolactin Receptor (MLR)
antibodies for binding to the recombinant
extraccilular domainD) were estimated
using the Fliacorcen 2000 and used 



for affinity ranking of antibodies. A
Protein AiG capture surface was used for
the human serv-Fc fusions and a rabbit
anti-mouse IgG-Fe I RAM-Fe) antibody
capture surface was used for the
antibodies produced by hybridomas. Both
the Protein A/C and the RAM-Fe capture
chips were CMS sensor chips with
maximal levels of capture molecule
(either Protein AJD or RAM-Fe)
immobilized on all four flow cells via
stanched EDC-NITIS amine coupling
chemistries according to the
recommended protocol from Elmore@
Inc. The running buffer was FIBS-Er
(Biacore.M, Inc.), the temperature was
set at 21dC, and the flow rate was initially
10 Ff Anin, Purified antibodies were
diluted into TIBS EP to approximate
concentrations between 1-3 Fg/m17, and
injected over the capture chips for 1 to 2
minutes. 'rho flow rate was increased to
25 to 30 FL/min. The recombinant ECD
of MIER was diluted to I pg/ml, and
injected for 5 to 6 minutes with a 10
minute dissociation. [00362] Fits were
performed using BIAEvaluation software
and used to calculate kinetic association
and dissociation rate constants tkon and
koff, respectively). The 1:1 1,ang,muir
interaction model with mass transport
correction was used to perform the
simultaneous kantd fit on each sample-.
Several samples were fit at the same
time with the Rmax, k", and kort
parameters set to fit local. When baseline
drift occurred, the drifting baseline model
was used with the drift value set to
constant and entered manually. Drift
values varied from -0.03 to +0.05
Rid/second. 1003631 Antibody binding
was also assessed by measuring binding
to prolactin receptor expressing cells
using Fluorescent Activated Cell Sorting
(FAGS) analysis and Flinarometric
Microvolume Assay Technology (FMAT)
(Swartzman et at, Anal Blochem.
271:143-51, 1999). Clones that showed
binding by either PACS or FIMAT assays
were sequence analyzed, and clones
encoding unique- heavy chain CDR3 and
light chair CDR3 protein sequences were
reformatted to scFv-Ec as riesctibed in
Example 3 below. These scFv-Ile were
tested for ability to inhibit PRTR-inrinced
ERK I/2 phosphorylation and
PRLR-induced proliferation of a
HaE3/012 TR cell line, as described in
Examples 5 and 6 below, Selected
antibodies wore further characterized for
binding to the ECD. St and 52, as well as
for  WO
2008/022295PC171.311107/076160
relative competition between pairs of
antibodies for binding to PRLR CUD, as
described in Example 7. Data for
selected antibodies is displayed below in
Table 4 Table 4 Antibody XPA.06.158
pERKI/2 inhibition IC50 I Proliferation
inhibition 1050 for BaF3(11121 AZ
Affinity or Equilibrium Dissociation
Constant K0 (nA4) Domain specificity
Epitope bin (antibodies in same bin
compete  for binding i to PRLR)  0.01
0.06 



O.( 814.5 XPA.06.167 DAY 0.14 4 Si 3.8
XPA 6 0.09 0.23 70 SI 3.8 XPA.06.1 45
0.30 0.77 10 51 4 



XPA.06.717 0.35 8 7 SI 7 XIIA.06.983
0.11 0.1 0.1 S? b XHA.06.1.89 0.2 0.15
0. I ST 3.8 XHA.06275 0.5 



1.31 0.4 52 5 XTIA.06.567 0.65 7.06 0.8
576.5  Example 3 Reformatting of clones
to scliv-ge form. 003641 For each unique
scEv clone identified in Example 2, the-
cDNA encoding the schly fragment is
amplified by PCR from the phage display
vector and noted into a mammalian
expression vector which is a modification
of XONIA's proprietary expression vector
(described in WO 2004/033693,
encoding either the kappa Oa lambda (7)
or gamma-2 (y2) constant region genes),
allowing expression of each antibody in
an scEv-Fc protein, where the Fe portion
of the protein represents the CH7 and
CH3 domain of the Ig(11 molecule.
Construction of schy-Fe fission proteins
is well known its the art, for example see
Fiedericks      Protein Eng Des Se?. 2004
Jan;17( 4):95-106, Powers or at, J
Ininetand Methods. 2001 May 1:251(1-2):
123-35, or Shu era?, Proc. Nat. Acad.
Std. USA 1993. 90. 7995-7998. U.S.
Patent 5,892,019 also describes the con
expression of scFv-Fe fusion proteins. m
of the Fe fusion protein vector and the
1003651 Expression of the fusion protein
is performed by transfecti on or 293E
suspension cells-with t ipofectamine
2000 (Invitrogeni, using the
manufacturer's instructions. After five
(lays, the cells are removed by
centrifugation and the scEy-Pc fusion is
purified from the supernatant using
protein A sepharose (HE Healthcare)
using the manufacturer's suggested
protocol. 



Example 4 flows of target-specific
antibodies secreted by marine
hybridomas  00366J Mouse antibodies
against the extra-cellular domain (ECER
of the. human Prolactin receptor (MLR)
were generated as follows. Six Balb/C
mice were immunized via subcutaneous
injection with recombinant PRLR
extra-cellular domain (described above).
The mice received 10 injections over a
28 day period. Four days after the final
injection the mice were sacrificed and the
draining lymph nodes were harvested.
After suspending cells from the lymph
nodes they were fused with the mouse
myeloina cell line P3xAg8.653 by
electrocell fusion using a BTX FCM200 I
Electro-Cell Manipulator (Harvard
Apparatus). 1003671Following the fusion
the cells were plated out into
approximately 40 96-well plates. After 12
days the plates were screened by ELISA
against the recombinant EU) and in an
FMAT. The FMA r assay used a CHO
cell line stably transtected to express a
high level of PRLR receptor. [0368]
Selected hybridomas were tested for
ability to inhibit PM R-induced ERKU2
phosphoiMation and PRLR-induced
proliferation of a BaF3./PRLR cell line, as
described in Examples 5 and 6 below.
Selected antibodies were further
characterized for binding to recombinant
ECD. Si and 52, as well as for relative
competition between pairs of antibodies
for binding to PRLE bEfD as described in
Example 7. Data for selected antibodies
is displayed above in Table 4. Example 5
Determination of antibody, effect on
ERK1/2 phosphorylatio [00369] Following
a 5 hour serum starvation, 'I 4719 cells
were seeded in microtiter plates in
complete g 170W h medium for 24 hours
at 37C. Cells were washed twice with
phosphate buffered saline (PBS) and
incubated with antibodies diluted in
serum Fee media containing 0.1% RSA
for 30 minutes at 37C. The final starting
concentration of the antibodies was -10
ogiml. Media was removed and prolactin
diluted in serum-n media containing 0.1%
BSA was added to a final concentration
of 30 agIml. Cells were incubated with
prolactin for SO minutes at 377C
followed by two washes with ice cold
PBS. Standard lysis buffer containing
detergents, chelators, and various
protease and phosphatase inhibitors was
added to generate eel iysates. the levels
of phosphorylated MR K112 (pER K117)
were measured using standard ELISA
according to 'distinctions of DUOSETrig
IC Phospho-ERKVERK2, Ill&D Systems,
Inc. Results of a representative assay arc
displayed in Figures 2, 3 and 4 and
results of assay for selected antibodies
are shown above in Table 4. [90370]
Figure 7A-7C shows the VH and 'Ll.
amino acid sems of antibodies that had
greater than 80% inhibition in the pERK
assay. Example 6 Determination of
nntibody effect on proliferation of
PRL-responsive cell Hues
[003711BatO/PR TR cells were
generated by electroporating the nturine
pro-B cell line BaF3 with an expression
vector containing the full-length human
PRIN and a neomycin resistance
cassette. Cells were selected for 7 days
in media supplemented with 6418 IL
mg/ml) and nalL-3 (10 ngind.), followed
by a 7 day selection period in rh PRI., (I
ug/m1) without 0418 or IL -3. Over a 14
day period, the media PRL concentration
was reduced stepwise until a
maintenance level of 50 ngtml was
reached. On the day of the experiment, I
x107 cells were, seeded into each well of
a flat bottom 96 well plate. Antibodies (in
sciftwbb fusion format) were added to
wells at a concentration of 10 ug/ml, with
and without 50 ng/ml rhPRL. Plates were
incubated for 48 lir and analyzed using
CellTiter (do reagent. Samples were run
in triplicate, agonism was assessed hy
cell proliferation induced by antibodies in
the absence of PRL while antagonism
was determined by cell proliferation in the
presence of PRL. Results of this
proliferation assay for selected antibodies
arc shown above in Table 4. [003721In
order to analyze PRL-induced
proliferation and inhibition of proliferation
by ami-PRLR antibodies, T47D or
MCF7-INCI cells were split at a density of
I x 106 cells per ml of regular growth
media (phenol red-free RPN11/10% ECM
into a T75 flask (12 nil total volume). 72
hrs after split, cells were trypsinized,
counted, and scented at a density of 5K
per well (1470) or 20K per well (MCIF7)
of a flat bottom 96 well plate (100u1 per
well). MCK7 cells were seeded in
serum-free and phenol red-free RPN11,
'1571) cells were seeded in either
serum-free RPM] or RPM' containing
10% charcoal-stripped seom. 24 airs
after seeding. PRL and anti- PRLR
antibodies were added to wells (50tii, 3 X
concentrated). After 72 hrs of incubation,
3[Ell thymidine 11 tici per well) was
added to the plate for a minimum of 6 hrs
in a  



370 incubator. Cells were. harvested
using trypsin and a Tomtec 96 well plate
cell ha 'ester Filters were then transferred
to a Trilux luminometch and analyzed (1
min counts). Results of the proliferation
study in Figure 5 show that selly inhibits
the molactinvinediated increase in
proliferation. Example 7 Measurement of
binding affinity and competition via
RIAClORE 1003731 BIACORE analysis
as described above, in Example 2 was
repeated to determine relative binding of
selected antibodies to ECD, Si and 52
domains of PRIR as described above,
except that the Si. 52, or ECD proteins
were injected at 10for 2 minutes at 15
qUininute, Data from this assay were
collected as report points (resonance
units (5 Ii ))hy the Biaeorertf control
softwade, and normalized by dividing the
amount of antigen bound by the amount
of antibody captured. Data are shown in
Table 5 below. Table S. Normalized SI,
S2 and ECD binding by anti-PRLR
antibodies.  PRLR Fragment Bound (Kt
boun0(121) Ab Captured) S-kyle  I ECD !
3 0 0  ! 3C2A Or 158 21 88 



28.2% X PA On 167 23.7% 0 18 35.0%
PA 06 1 8 16.4%0 (X  X1'A.06.217
19.4%0 4 , 25.8% XHA 00.567 XI
IA.06.993 0.95816.7%   -2.252-2 5%
27.4% A.06.275 0.0% . 



1 XIIA N).189 10.9%0.2%. 31.6%
[003741affinities of the pia lied antibodies
were determined by performing a series
of injections on the Biacorea5) 2000. The
affinity and rate constants generated am
relevant for these antibodies binding the
recombinant extra-cellular domain (LCD)
of the prolactin receptor (PRLR) at 25C in
an FIBS-PP buffer system. A CMS
sensor chip with approximately
5000-1000 51,1 of Protein AiO was
prepared via standard EDC-N115 amine
coupling chemistries according to the
recommended protocol from Biacoree9
Inc. and used to capture the antibodies.
The purified antibodies were diluted to
roughly I uginaL in BPS-EP buffer for
capture. Injection time required to give
between 250 and 400 541 of antibody
capture was determined. The, capture, of
the antibodies fro the kinetic analysis was
performed by injecting the antibodies at
1.0 uLiminute for 1.5 to 3 minutes,
depending on results of the capture level
optimization.  W() 200830222950 I6(
003751 For the kinetic analysis, the flow
rate was sot at 400L/minute. Five
concentrations of POLO [CD were
prepared in a 1:3 serial dilution from
either 14/310ff Hug/m[3 or 37n Al
flughtiLL Each concentration plus a buffer
control (zero concentration) were injected
in dein-tenor The data sots wore double
osterenzted and fit globally using a 1:1
Langmuir binding interaction model. This
same analysis was also performed for
the fgt.-, reformatted construct of
XPA.06.1.67 for both Ig:61 and 1502
constructs. 1,003761 Kinetic constants
and affinities for binding of selected
antibodies to ECD of PRLR is displayed
in Tabled below. Table 6. ALlinity
analysis re ANTIBODY XPA 06.131 k,"
IBMs)'IDE (Ifs) 3 4 END7.3E-05 9 X1PA
06.158 1.10+057 IF-OS 



7 0E-10 X PA.06.111 3E-3 AE-09 XPA
06.147 5.50+05 5 3E-03 9 8E-09
XPA.06.1 67 NG I 2 311+05 6.0E-IN
2.651 09 XPA 1116- 167 1.902 21+05 5
7E0-08 2 7E-09  [00377]Shriller
procedures were used to determine
kinetic constants and affinities for
additional antibodies (Summarized in
Table 7, below). Table 7 



konkoff ICE XDA.06,64292E4058.6E-04
934 04 XHA.06.2751.0E+06341:-04 337
phi XHA.06.9837,30+053.2E4)4 43 pM
1(4111 6,50+04 , koff IKD 801 0,4
EIXHA.06.642  2E-04  iX.H.A.06.275
1.10+06 



2.20-04 196 pM ehXHA.06983 2.1E+05
1.0E-05 42 pNI   003781 Relative
competition or interference between pairs
of antibodies (e.g., pairing analysis) for
binding to PRLR was determined as
follows in Z1 serial competition assay
strategy. In this approach. one antibody
is immobilized onto a sensor chip, either
directly or through a capture agent,
and-allowed to bind the LCD as iris
injected over the immobilized antibody.
When necessary, excess captured agent
is blocked by injecting a high
concentration of irrelevant lgti (e.g., when
testing two marine antibodies using a
rabbit-andmouse Intl capture surface).
The antibody to be tested for competition
is subsequently injected, and its ability to
bind the LCD captured by the first
antibody is determined, if the two
antibodies bind to spatially separated
epiropes on the LCD, then the second
antibody should also be able to bind the
LCD/first antibody complex. If the two
antibodies interfere or compete, then the
second antibody will not be able to bind
as well, or at all, to the LCD/first antibody
complex. Results of this competition
analysis are displayed in 'fable 4 above
(if two and bodies have the same epitopc
bin number, they will compete with each
other for binding to LCD and they will
exhibit the same pattern of competition
against antibodies from other bins). The
invention specifically contemplates the
identification of other antibodies that bind
to the same epitope of PRLR as any of
the antibodies in the bins described
herein or that compete with such
antibodies for binding PRLR LCD.
Exkuole Etlect on PRL-induced PRLR,
STAT5 & AK]' pliosphoryloliun by
Western blot [003791 The ability of
selected antibodies to inhibit PRI-induced
phosphorylation of STAT5 and ALT was
determined as follows. Cells were
seeded overnight in 6 well plates at a
density of 3x105 ceilsiml in phenol
red-free RPM Ul 0% FES, The following
day, media was replaced with serum-free
RPMI for 30 min. In some experiments,
anti-PRLR or nonspecific control
antibodies were incubated with cells
dosing this serum starvation period. 50
nginil PRL was then added to wells for 30
min, after which cells were rinsed once in
PBS and lysed in a buffer consisting of
50m1v1p1't7.5, 150mM NaCL loaM
EDTA. 15n NP- 40, [dirk' Na30374,
50mha Nalk. 0.25% deoxycholate and
protease inhibitors. Tubes were spun
down at 11,000 rpm in a refrigerated
microfage and lysates were quantitated
using BCA reagents. 30 ttg of whole cell
lysate was separated by 10%
SDS-PAGE. and proteins were detected
using phospho-specific antibodies for
STAT5A/B (Y694/Y699. Upstate) or
PRLR (1546/Y611, in-house) and ECL.
Equal protein loading was determined by
staining with antibodies specific for total
Kr AT5 (BD) or PRI .R (Zymed) or AKT
(Cell Signalling).   Results of a
phosphorylat on in ssav of effect of a
PRLIT specific antibody on PRLR
intracellular use 6.  Example 9
linaranization of marine antibodies
[90380] This example- sets out a
procedure for humanization of a mutMLR



antibody. Deftion of aches for humanized
MLR antilmslyilight and heavy chains
[00381] The VU and VII amino acid
sequences for murine antibodies
XHA.06.983, X HA.06.225, and
XER.06.642 are set forth in figure 10.
'1'he sequence of a human antibody
identified using the National Biomedical
Foundation Protein Identification
Resource or similar database is used to
provide the frame:wait of the humanized
antibody. To select the sequence of the
humanized heavy chain, the mmine
heavy chain sequence is aligned with the
sequence of the human antibody heavy
chain. At each position, the human
antibody amino acid is selected for the
humanized sequence, unless that
position falls in tray one of four
categories defined below, in which case
the Illarille amino acid is selected:
[09382] (1) The position falls within a
complementarity determining region
(CDR), as defined by Kabat, j. Immunel.,
125, 961-969 (1980); 1003831 (2) The
human antibody amino acid is rare for
human heavy chains at that position,
whereas the marine amino acid is
common for human heavy chains at that
position; R193841 (3) The position is
immediately adjacent to a CDR in the
amino acid sequence of the murine
heavy chain; or [00385] (4) 3-dimensional
modeling of the murine antibody
suggests that the amino acid as
physically close to the antigen binding
region. 1093861 To select the sequence
of the humanized light chain,light chain
sequence is aligned with the sequence of
the human antibody light chain. The
human antibody amino acid is selected at
each position for the humanized
sequence, unless the position again falls
into one of the CatCROCiCS described
above and repeated below: 1003871 (
CDR's: 1003881(2) murine amino acid
more 'typical than human antibody;
1003891(3) Adjacent to CDR's; or  WO
2001t/022'295PCOLS21107' 6 69
100390]Possible3-dimensional proximity
to Loadingtio [00391] The actual
nucleotide sequence of the heavy and
light chain genes selected as follows:
1003927 (1) 'the nucleotide sequences
code for the amino lc sequences chosen
described above; 1003931 (2) 5 of these
coding sequences, the nucleotide
sequences code for a leader (signal)
sequence. These leader sequences
Were ChOSell as typical of antibodies;
[00394] (3) 3' of the coding sequences,
the nucleotide sequences are the
sequences that follow the mouse light
chain 45 segment and the mouse heavy
chain S2 segment, which are part of the
OatriDe sequence. These sequences are
included because they contain splice
donor signals; and 



100395] (4) At each end of the sequence
is an Xba 1 site to allow cutting at the
Xba I sites and cloning into the Xba I site
of a vector. Construction of humanized
light and heavy chain genes 100396] To
synthesize the heavy chain, four
oligonucicotides are synthesized using
an Applied Bios ystems 38013 DNA
synthesizer. Two of the oligonuelentides
are part of each strand of the heavy
chain, and each oligonucleotide overlaps
the next one by about 20 nucleotides to
allow annealing. Together, the
oligonucleotides cover the entire
humanized heavy chain variable region
with a few extra nucleotides at each each
lo allow cutting at the Xba I sites. 'The
oligonucleoti des are purified from
polyacryiamide gels. 100397]Each
oligonucleotide is pnosphorylated using
ATP and '14 ',nix:nucleotide kinase by
standard procedures (Maniatis et 'al.,
Molecular Cloning: A Laboratory Manual,
2nd ed.. Cold Spring Harbor Laboratory,
Cold Spring Harbor, N.Y. (1919)). To
anneal the phosphorylated
thigonucleotivies, they are suspended
together in 40 ul of TA (33 mM Tris
acetate, pH 7.9, 66 inkl potassium
acetate, 10 inM magnesium acetate) at a
concentration of about 3.75 "th4 each,
heated to 95 C. for 4 min. and cooled
slowly to 4 C. To synthesize the complete
gene from the oligonueleotidevs by
synthesizing the opposite strand of each
oligonueleoticie, the following
components are added in a final volume
of 100 ul:  WO
2008/022295PCTIUS2007/076160 10
ulannealed oligomieleottries 0.16 in
Meach dermyrtionucleoride 0.5 naMATP
0.5 InATDTT 100 ugiml BSA 3.5 ugimil
T4 g43 protein (DNA polymerase) 25
ughnlT4 g441/62 protein tpolynierase
accessory protein) ughnl45 protein
(polyinerase accessory protein) [00398]
'Ite mixture is incubated ar 37 5C for 30
min. Then 10 u of TO DNA ligase is
added and incubation at 37 5C is
resumed for 30 mini. The polymerase
and ligase are inactivated by incubation
of the reaction at 70 `C. for 15 min. in
digest the gene with X ba 1, 50 ul of 2 X
TA containing BSA at 200 ug/m1 and DTI
at 1 aiM, 43 ul of water, and 50 u of Xba I
in 5 ul is added to the reaction. The
reaction is incubated for 3 hr at 37 "C.,
and then purified on a gel. 'The Xba T
fragment is purified from a gel and cloned
into the Xba I site of the plasmid pLi121.9
by standard methods. Plasmids are
purified using standard techniques and
sequenced using the dideoxy method.
[00399] Construction of plasmids to
express humanizetf light anti heavy
chains is accomplished by isolating the
light and heavy chain Xba I fragments
from the pUC19 plasm id in which it had
been inserted and then inserting it into
the X ha 1 site of an appropriate
expression vector which will express high
levels of a complete heavy chain when
transfected into an appropriate host cell. 



Synthesis and affinity  of humanized
antibody 100400] The expression vectors
are dansfected into mouse Sp2/0 cells,
and cells that integrate the piasmids are
selected on the basis of the selectable
marker(s) conferred by the expression
vectors by standard methods. To verify
that these cells secreted antibody that
binds to PRLR, supernatant from the
cells are incubated with cells that are
known to explicit: PRLR. After washing,
the cells are incubated with
fluoresceinicopiugated goat anti-human
antibody, washed, and analyzed for
fluorescence on a FACSCAN
cytofluorometer.  [004011 The cells
producing the humanized antibody are
cultured in vitro. Humanized antihm]y is
purified to substantial homogeneity from
the cell supernatants by passage through
an affinity column of Protein A
(Pro-Chern Inc.. Littleton, MA or
equivalent) according to standard
techniques. The affinity of the humanized
antibody relative to the original murine
antibody is determined according to
techniques known in the art. Example 10
ngineeringni of Murine Antibodies
004021 This example describes cloning
and expression of Human Engineeredml
antibodies, as well as purification of such
antibodies and tes Ito g for binding
activity. Desi en of Human En gineereel
imuuences 1:004031Human
EnginceringThi of antibody variable
domains has been described by
Studnicka [See, e.g., Studnicka et al.
11.5. Patent No. 5,766,886; Studnicka et
al. Protein Engineering 7: 805 -814
(1994)1 as a method for reducing
immunogenicity while maintaining binding
activity of antibody molecules. According
to the method, each variable region
amino acid has been assigned a risk of
substitution. Amino acid substitutions are
distinguished by one of three risk
eategodes : (I) low risk changes are
those that have the greatest potential for
reducing immunogenicity with the least
chance of disrupting antigen binding; (2)
moderate risk changes am those that
would further reduce irnmunogenieity, but
have a greater chance of affecting
antigen binding or protein folding; (3)
high risk residues arc those that are
important for binding or for maintaining
antibody structure and carry the highest
risk that antigen binding or protein folding
will be affected. Due to the
three-dimensional structural role of
pralines, modifications at prolines are
generally considered to be at least
moderate risk changes, even if the
position is typically a low risk position.
Figure 10 shows the light and heavy
chain variable region amino acid
sequences of mithne antibodies
XHA.06.983. XI1A.06.275, and
XIIA.06.642. [004041Variable regions of
the light and heavy chains of the murine
antibodies are Human Engineered:71/41
using this method. Amino acid residues
that are candidates for modification
according to the method at low risk
positions are identified by aligning the
amino acid sequences of the murine
variable regions with a human variable
region sequence. Any human variable
region can be used, including an
individual VH or VL sequence or a
human consensus VH or VL sequence.
The amino acid residues at any number
of the low risk positions, or at all of the
low risk positions, can be changed.
[00405] Similarly. amino acid residues
that am candidates for modification
according to the method at all of the low
and moderate risk positions are identified
by aligning the amino acid sequences of
the routine variable regions with a human
van able region sequence. The amino
acid residues at any number of the low or
moderate risk positions, or at all of the
low and moderate risk positions, can be
changed. Preparation of Human
Enninceredl" Antibody Sequences
[00406] DNA fragments encoding Human
Engineered'  heavy and light chain V
region sequences along with signal
sequences (e.g., antibody-derived signal
sequences) are constructed using
synthetic nucleotide synthesis. DNA
encoding each of the light chain V region
amino acid sequences described herein
is inserted into a vector containing the
human Kappa or Lambda light chain
constant region. DNA encoding each of
rho heavy chain V region amino acid
sequences described herein is inserted
into a vector containing the human
Gamma-I, 2, $ or 4. heavy chain constant
region. All of these vectors contain a
promoter (e.g., hCMV promoter) and a 3'
unmans lated region (e.g., mouse kappa
light chain 3' untranslated region) along
with additional regulatory sequences,
depending on their use for transient
expression or stable cell line
development (HS 200(70121601).
[004071 For expression of Human
Engineered" antibodies using the
aforementioned vectors containing
variable region sequences, at least four
variants may be generated from different
combinations of low risk light chain,
low-I-moderate risk light chain, low risk
heavy chain, and low+moderate risk
heavy chain. In those instances when
moderate risk chances are not included
in either or both of the light chain or
heavy chain, fewer variants are
correspondingly produced. Preparation of
Expression Vectors for] ran sient
Expression [00408] Vectors containing
either the light or heavy chain genes
described above are constructed for
transient transfection. In addition to the
diurnal) Eingineerednil antibody
sequences, promoter and light chain 3'
untranslated region described above,
these vectors preferably contain the
Epstein-Barr vials oriP fur replication in
11EK293 cells that express the
Epstein-Barr 6111S nuclear antigen. 



Transient Expression of
Efurnan-Enainteredm PRLR antibody in
IIEK293E Cells [00499] Separate vectors
each containing nriP from the
Epstein-Barr virus and the light chain or
heavy chain genes described above ale
trans [wed transiently into HEK293E cells
as described in US 2006/0121604,
Transiently transfected cells am allowed
to incubate for up to 10 days after which
the supernatant is recovered and
antibody purified using Protein A
chromatography. Preparation of
Expression Vectons liar Permanent Cell
Line Development [00410] In addition to
the flamer' Engineered:I'm antibody
sequences, promoter and light chain 3'
untranslatevi region described above.
VCCIOM for permanent eC1t line
development contain the selectable
marker genes such as 17e0 or or his for
selection of 0418 - or histidinol   resistant
transfectants, respectively. A final vector
is constructed that contains one copy of
the heavy chain and one copy of the light
chain coding regions. Development of
Permanently Transfectec1 CHO-K 1
Cells 100411 / The vectors described
above containing one copy each of the
light and heavy genes together are
transfected into Ex-Cell 302-adapted
CIHO-K I cells. CHO-K1 cells adapted to
suspension growth in Ox- Cell 302
medium are typically transfected with
linearized vector using linear
polyethyleneimine WED. The cells are
plated in 96 well plates containing
Ex-Cell 302 medium supplemented with
I% EBS and 0418. Clones are screened
in 96 well plates and the top -10% of
clones from each transfection are
transferred to deep-wed 96 well plates
containing Ex-Cell 302 medium
supplemented with 0448. [00412] A
productivity test is performed in deep-well
96 well plates in Ex-Cell 302 medium
.For cultures grown for 14 days at which
time culture supernatants are tested for
levels of secreted antibody by an i
mmunoglobul in [LISA assay for Igri.
[00413j The top clones ale transferred to
shake flasks containing Ex-Cell 302
medium, Shake flask tests are performed
with these clones in Er Cell 302 medians.
The cells are grown for 14 days in 125 nil
Erlenmeyer flasks containing 25 ml
media. The levels of immunoglobulin
polypeptide in the culture medium are
determined by ligG EISA or IIPLC at the
end of the incubation period. Multiple
sequential transfections of the same cell
line with two or flute multi unit
transcription vectors results in clones and
cell lines that exhibit further increases in
levels of immunoglobulin production,
preferably to 300 hg/m1 or more.
Purification [00414] A process for the
purification of immunoglobulio
polypeplides fromvectors and all lines
according to the invention may he
designed (See, for example. US
2000/01216043. For example, according
to methods well known in the art, cells
are removed by filtration after
termination. The filtrate is loaded onto a
Protein A column (in multiple passes, if
needed). The column is washed and then
the expressed and secreted
immunoglobulin polypeptides arc eluted
from the column. For preparation of
antibody product, the Protein A pool is
held at a low pH (pH 3 for a minimum of
30 minutes and a maximum of one hour)
as a chat inactivation step. An adsoipti ye
cation exchange step is next used to
thither pill* the product. The ethath from
the adsorptive separation column is
passed through a virus retaining filter to
provide thither clearance of potential viral
particles. The filtrate is further purified by
passing through an anion exchange
coin= in which the product does not bind.
Finally, the purification process is
concluded by transferring the product into
the formulation buffer through
Muffin-anon. The retentate is adjusted to
a protein concentration of at least I
mg/mL and a stabilizer is added. Binding
activ l00415] The PRLR binding activity
of the recombinant Human Engineereem
antibodies is evaluated. Protein is
purified from shake flask culture
supernatants by passage over a protein
A column followed by concentration
determination by Aria. Binding assays
are performed as described in other
examples. Exarnple 11 Human
engineered Antibodies [00416] Three, of
the aforementioned murine antibodies
were Human En n het-fil`1 generally as
described in Example 10. Ilmnan
Enaineerinififi of the Prolactin Receptor
Antibodies XHA.06.642 and XIIA.06.275 



[004i7] For XI-IA.06.642, the heavy chain
was Human EngineeredTM al either 11
low risk or 13 low plus moderate risk
positions; the light chain was lIuman
Engineerectim only at low risk positions
(14 changes) because all of the
moderate risk: positions already were
human amino acids. For XHA.06.275, the
heavy chain was Human Engineered-H0
at either 7 low risk or 11 low plus
moderate risk positions; the light chain
was Human Engineeredbm at either 8
low risk or 10 low plus moderate risk
positions.       Amino acid sequences of
the I luman-Engineeredfm variable
regions derived from A H A .06.642,
XHA.06.275 and XLIA.05.983 are shown
below (0DR5 underlined). These variable
regions were assombeled in various
combinations SEQ ID NO: 88 and SEQ
ID NO: 89; SEQ ID NO: 88 and SEQ ID
NO: 90; SEQ ID NO: 91 and )117() ID
NO: 93; SFQ ID NO: 91and SEQ ID NO:
94; SEQ ID NO: 92 and SEQ ID NO: 93;
or SEQ ID NO: 92 and SEQ ID N(): 9i) 10
generate the Human! Engineeredn
antibodies be.06.642-1, he.06.642-2,
he.06.275-I, hc.06.275-2, hc.06.275-3,
he.06.275-4.         the CDRs of SEQ 11)
NO: RN the.06.642 light chain variable
region low risk) underlined below are at
positions 24 through 38, positions 5:
through 60, and positions 93 through 101
of the amino acid sequence of SEQ ID
NO: 88. The CDRs of SEQ ID NO: 89
(he.06.642 heavy chain variable region
low risk) underlined below are at
positions 31 through 35. positions 50
through 66, and 99 through 113 of SEQ
ID NO: 89. The CDRis of SEQ ID NO: 90
(he.06.642 heavy chain variable region
low -,- moderate risk) underlined below
are at positions 31 through 35 positions
50 through 66, and 99 through 1 of SEQ
ID NO: 90. be.06.642 IC Variable Region
Low Risk (8E0 ID NO: 88): DIVL
EQSPDSLAVSLOHRA'IINCK A
SKSVSTSGVIY M  YQQK
PGQFPKI.T.DITASNRE G DR
ESGSGSCDDFIUI ISPVQALDVA
INYCOFISCEOPPSECK,Kill(1.111K
1)0)6.642 IIC Variable Region Low Risk
ISFQ ID NO: 89): EVQI NESOGGI
NQPGGSI.RISCAVSGFITSSYGNISWVR
QAPOKRILEYVVATVSSOGMYYRDS
VKGRI 1 IS RDN S KIV1 NIQMN SI ilk
AFDTAMYYCAR
HRONYVATYVYAMDYWONTLVTVSS
ho.06.642 HC Variable Region
Low+Moderate Risk (SEQ ID NO: 90):
VQL V ESOGO NQPGGSI.R I,SCA V SG
FTESSYGM S
WVRQAPOKOT.EWVATVSSOGTYTYY
PDS VKGRETISRDNSKN I LY LQMN
SLRA FDA A V Y Y CARH RON Y Y Al
YY Y AM DYWOOGIT YiTV5
he.06.275Variable Region Low Risk IS
E0 ID NO: 91): DVQILQ SEISM_ SA
SPGDRII L FCRASKN En KilAW Y QEK
PORI N 1.1 .IY  SGSTI
,HSGIPSRESGSGS GTDETLI IS
SLOPEDEAMYYCQQIINDYPYTEGQGT
KLEIK he.06.275 CC. Variable Region
low-Moderate Risk (SR) ID NO: 92);
DVQITQ5PSSLSASPODRJTLTCRASKN
IYKYLAWYQEKPGKA\KLLIYSt9SI
I,IIStiIPSRFStiStiS
GTDETLEISSLOPEDFAMYYCQQIINDV
PVTEGQGTKTEIK he.06.275 110
Variable Reuion Low Risk ISET) ID NO:
93):
DVQLQFSGPGTVICPSQTLSLTCTVIGY
SITSDYAWNWIRQFPGKKLEWMGYISY
SGS I SY \PSI_ KSRIIISRD [sic
NQFSIOINSVTA
ADTALYF0ARDYGYVEDYWGQGTILTV
SS 110.06.275 HO Variable Region Low
!Moderate Risk (SEQ ID NO: 94): Q V
QLQ ESGPOLV K PS01141E1'0 1 V
SGYSITSDYA WN  WIRQFPOK GI
EWMGYISYSGSTSY RS17
KSILETISRDLSKNQESLQLNSV FAADI
AV Y1 CARDYGY EDYWOQG , DVSS  



ho /36.983 LC Variable Renton 1 criv
Risk (SIP) ID NO: 951: DnintrQSPDS1..4
VS A
GERVIINCKASOGVSNDVAWFQQKPG
QSPKLLIPRASTRYTH VPDRESGSGSG
INFITTISSMQAEDVAVYIMPODYTSRTI
TiONTELEK he.06.983 LC Variable
Ref1011 LowilModerate Risk (SEQ ID
NO: 96): DIVED QSPDS1 AS/SIAM-IRV
IINCKASOGVSNEE8AWFOOKRGQSPK
IHIN SAS ISO
VtDRLSGSGSGTDFTFT1SSVHANDVA
VYR1OQDY ISPINCIQUI K El K
'le.06.983 FTC Variable Region Lam Risk
(520 Ill NO: 97):
DVQEMESGGGLVQRGGSRRLSCAAS
GFAFS,8 ................................
TTYMADTMKGRPTISRDNPKNTLYLQM
NSLRAEDTAMMYCVRSORDYVVGQGT
LVT VSS 13E06.983 PC Variable Region
I gaw+Moderate Risk (SW ID NO: 981:
EVQ NESCiGGI
NQPGGSRRI.SCAASCiFAFSSFOMOW
VRQAPGKCiLEWMAYISSCISS
TTYYADSVKGRFTTSRDNPKNTLYLQM
NSLRAEDTAVYYCVRSGRDYWGQGTL
VTV SS Example 12 Expression and
Purification of he.06.642 and 0E06.275
Antibodies [004191 The Human
Engineered." he.06.642 and he.06.275
light and heavy chain V            e fused to
human Kappa and Gamma-1 or
Gamma-2 constant regions, respectively.
The heavy and light chain genes then
were ft ISed to a strong promoter and effi
dent 3' mnran slated 'Edon and cloned
into LrallSient expresSiOn vectors
containing the Epstein-Bar virus origin of
replication [00420]Antibodies were
transiently expressed in 11E1(293 cells
using separate plastands encoding
antibody heavy chain and light chain
sequences in the various i DV,' or Low I
Moderate Risk combinations generally as
described in Example 10. The ratio of
heavy chaimlight chain DNA was 1:2.
Transtictim of cells was performed with
PH at a ratio of DNA:REI of 1:2 and a
DNA concentration of 1 ughtL. The cell
density was 8e5 cell sh"L. The DNA was
prepared using standard Qiagen his. -the
expression cultures were grown in 1S29$
media (Irvine Scientific) + 1% low Ig PBS
(Hyelone) in 2 L flasks with 4-00 niL
media per flask. Culture conditions were
37`C, 5% C.02. and agitation at 90-95
RPM. After 5-7 days in culture, the
culture medium was harvested and
clarified as the purification input.
100421] Purification of chiniel ic and
Human Eng' neerertrm versions of the
aforementioned antibodies was achieved
in a single step by passing transient
expression culture supernatant directly
over a recombinant Protein A Fast Flow
column (GE Healthcare). Elution of the
nialorpeak was by 0.1 tuDel glycine pH
3.5. Pooled material was dialyzed into
l'ES and concentrated in centrifugal
concentrators with a nominal molecular
weight cut-off of 30 ka Final purities were
>95% and overall yields were
approximately 60%. 'I be final pools were
assayed for enciotexin using an
Endosafe PIS LAL unit (Charles River) or
the QCL-I 000 ChromogenicEndpoint
Assay II Enzab and the results wore
<0.05 FUEng (below the I hill t of
detection) for all the antibodies.
Aggregation state of the chimeric
antibody he,06.6,12-2 was determined to
be monomeric by SEC on a Superdex
200 10/300 CL column (GE Healthcare).
[00422] chXHA.06.642 is isolated to a
purity of >95% in a single
chromatographic step followed by
dialysis for buffer exchange.
chXHA.06.642 is soluble in PBS at 3
mg/nil_ and no major impurities or
aggregation are detected as measured
by sin exclusion chromatography. 



Testing of Human. Engineered
Anti-human PRLR Antibodies be Flow
Cytometry [00423] CHO-K2 parental and
human prolactin receptor (PRI Ai)
expressing cells were harvested,
centrifuged and resuspended at
approximately 5x105 cells/oil in lx PBS
containing 2% FES and 0.1% sodium
azide (FACS buffer). Human engineered
anti-human PRLR and anti-KU-I isotype
control antibodies were diluted to 2X final
concentration in FACS buffer and added
to appropriate sample wells (50 nil/well).
For secondary antibody and
autotluornscence controls, 50 ml FACS
buffer was added to appropriate wells. 50
ml of cell suspension was added to each
sample well. Samples were incubated at
411 for I boor, washed 2X with cold
FACS buffer and resuspended in FAGS
buffer containing PE-conjugated goat
anti-human IgG (Jackson
Immunoresearch, West Grove, PA) at a
1:100 dilution. Following a 30 minute
incubation at 4:11, cells were wpshed 2X
with cold FACS buffer, resuspended in
FACE buffer containing I ing/tel
propidium iodide Onvitrogen"S an Diego,
CA) and analyzed by flow egtometry. As
shown in Table 7. the anti-PRLR
antibodies bind to the PRLR expressing
cells but not the parental cells.  WO
2008/022295PC171 S 2007/076169
Table 8 PLRL Cell Line clu[05C'110-K]
Parental. Cal Line Sample nj le MFI:
Auto. control, 105 GAR-PE, 10.5 2.51 2.6
Auto, control. 1052.66   'AH PE)
PAR2.54 M-PE, 2,61 GAM-Ph. I2.58
1B1167,1G5 



33.8 2'S MAB1167. PAR K1118.132,
PAR a 2.66 H8.02, 1115    he.06.642
302. 1G538.5 KTHS.CiI, IG52.69
1R.06.642-3 02, PAR 2.5$  KL1-18.61,
PAR 2,59 he.06.642(II k1039 e.06Li I ft I,
PAR 2.57 he.06.642 3 GI (2), 1G543 



chRHA .06.64211 ). 1(15373 he.06.642 3
Cl I 121. PAR ch XIITA,00.642 t I ), PAR
2.56 chMIA.06.64121.105 end:IA.06.62
(21   Example 13 Affinity of I lu man
Engineeretirm Antibodies [00424] Affinity
of the chimetized and Human
Engineerecirm antibodies determined by
Biacore analysis. Briefly, a CM5 sensor
chip (Biacure) immobilized with Protein
A/0 (Pierce) via NITS/EDC was used to
capmre approximately 600 RU of
antibody on the chip surface. Five
concentrations of PRLR EGO beginning
at 5ugimL (I85 uh4) and serially diluted at
5x dilution to 0.3 uhl were injected fibm
lowest to highest concentration in the
kinetic titration injection mode, and 15
triThutes of dissociation data was
collected. The experiments were
double-referenced, i.e. an adjacent flow
cell response was subtracted
automatically, and the response from a
boiler injection experiment was
subtracted from the experimental (Jain
set. Kinetic and derived parameters (lc,
kci and KD) were determined by fitting to
a 1:1 Langmuir model using BiaEval
software customized to the kinetic
titration injection mode. Affinity
measurements of both chimeric and all
Human Engineeredantibodies against
human and cynumolgus PRLR LCD are
summarized in Table 9 and Table 10.
WO 20081922195PCT/1IS2007/076160
Table 9 Sample KD ltd Isa Chi2 



chXHA,06,275 Human 3,9 2.711-04)
7.011+05 0.574 he.06.2 is-t human
11006.275-2 Human 5.02-10 6.1E-10
3.12-04 3.7E-04 6.22405 0.0E+05 0.59:1
0.532 he.06.275-3 Human 4.32-10
2.7E-04 6.4E+05 0.555 



he.06.275-4 Human5.2E-1032E-04 6.22
i05 0.69 MINHA.06275 (Kim1.2E-09
5.02-04 4.3E+05 1.48 he.06275-1
Cyno1.62-09 he.06.275 -2 Chao1.91109
5.72-04 6.9E-04 3.62+05 3.7E+05 2.78
he.06275-3 Gym)1.3E-095.0E-04
19E+05 1.19 he.06.275-4
Cyno:1.7E-096.0E-04 3.6E+05 1.2_ 



SampleEDkd Eta Kaid chXHA.06.642
Human 1.3E-09I4.6E-04
2.0E-09I3.511-04 3.52i05 1.75+05 5.15
12.9 110.06.642-1 Human    he.06.642-2
Human chNHA.06.642 Cyno
112-09I5.30.-04- 



26E-08,4.3E-03 1.7E+05 12.6   1.70+05
12.6I he.06.642-1 Cyno 3.12-08:3.812-03
1.22+05 8.291 he.06.642-2
Cyno4.7111-08I8 3 )-03 1 8E+05 11.1I
Table 10 Sample ka kci RDRea SD 



im.06.642 3 -G1 loll1.038(L) 3.828(5)e-4
3.688(5)nA4: 0.977 he.06.612 3-GI lot2
1.025+5 3.885-4 3.79977nMI 1.06
)0.06.642 3 -G2 9.80l{11e1
4.210(71e-44.296(6InM1.054
chXHA.06.647 1.962)20e5
6.472-043.296(5 InM1.389 No bindingNo
binding: No binding CHCAKI.H02-60 No
binding   [00425] in order to compare rat
and mouth cross reactivity using
covalemily immobilized antibodies, a
CM4 chip was coupled with he.06.642-2
and he.06.275 4 antibodies via standard
EDC-N1IS amine coupling chemistries
according to the recommended protocol
from Riacerezin Inc. The P11I312 ECD
injections were performed at five
concentrations in a three fold titration
series starting at I IinM and going down
to 1.37n M . Regeneration was perfonned
with Chydne p113.0. The affinity of all of
the HE variants of XHA.06.642 and
XIIA.06.275 are very similar to the affinity
of the parental chimeric antibody.
Antibody  



WO 2905/922295PCMIS29117/976160
he.06.642-2 binds to human, mouse and
rat PEER withaffinity. It binds to Cyno
PRI R with 15 fold weaker affinity than
human PR 1,R. Antibody he.06.275-4
binds to Clyne PRI ft with 5 fold weaker
affinity than Human PRLR. Antibody
he.06.275-d does not Find effectively to
Mouse or Rat PRLR. A summary of the
data is provided in Table II. Table 11 -
Cross Species Affinity Analysis of Select
HE Variants on Covalently Immobilized
Antibodies he 116 642-2 Results Sample
kon Raft K(MA) he.06.642 -2 Human
3.5E+05 9.1E-04 2.6 he.06.642-2 Clone
1.5E+05 6.0E-03 38,9 he.06.642-2 Murin
1.1Ei-05 



3.11104 23 he.06.642-2 Rat 7.6E+04
1.4E-04 1.9  Cyno KIT)! Human ED = 15
Murine KB! Human KB = 1 Rat KB /
Human ED = 0.75 he.06.275-4 Results
Sample konIron ED (nM) he.06.275-4
Human 05rl.5F04 .3 he.06.275-4 Cyno
he.06.275-4 Murin 1.40,4058.2E-04 



6.4  2.1E+05E-02 17,613 he.06.275-4
Rat 0.0E+000.0E-00 0  Cynic KD /
Human ED = 5 Moffat ED / Human KD =
13,548 Rat KD / Human [CD = Example
14 1 rthibition of fialF/PRN.R. Cell
Proliferation and Survival and Inhibition
of P11111- induced ERK1/2
Phosphorylation 1004261Chimeric mAks
were analyzed for their ability to inhibit
the proliferation and survival of
BuF/PRLR cells [Figure ft]. All chimeras
tested were found to have retained their
potencies relative to their corresponding
hybri /Ionia clones. In fact, X H A.06.642
and XHA.06.275 were found to have
gained potency in this assay following
chimerization. In order to assess the
PRLR signal-neutralizing capability of the
chimeric antibodies in a human breast
cancer model, T47D cells were treated
with I tigitul inAli for 30 min prior to PRL
stimulation. At the same time, additional
cell samples were incubated with
antibody alone to examine any potential
agonism gained duough ehimerization of
the antibody candidates. As  can be seen
in Figure 12, all chimeric antibodies
retained their ability to block
PRL-induced signaling in T471) while
only el-tX H A.06.983 showed detectable
induction of PREP signaling (a small but
reproducible effect) represented by
pluaspho-PRLR and phosoho-Statn.
Determination of Antibodtt Effect on ERR
1/2 Phosphorviation  [00427] Selected
Human Engineered antibodies were
tested for their ability to Mtn PRLR
induced EREE1/2 phosphoryladon, as
described below and in Example 5
above. [00428]Following a 5 hour set-urn
starvation. TI 70 cells were seeded in
micmti ter plates 



in complete growth medium for 24 hours
at 37C. Cells were washed twice with
phosphate buffered saline (PBS) and
incubated with antibodies diluted in
serum-Pee media containing 0.1% BSA
for 30 minutes at 37t. The final starting
concentration of the antibodies was 40
ughin. Media was removed and prolactin
(hinted in serum-free media containing
0.1% BSA was added to a final
concentration of 30 ngind. Cells were
incubated with prolacdn for 30 minutes at
37'C:followed by two washes with ice
cold PBS. Standard lysis buffer
containing detergents. oh& ators, and
various protease and phosphatase
inhibitors was added to generate cell
lysates. The levels of phosphorylated
ERK112 (pERKI/2) were tneasured using
standard ELISA according to instructions
of DIJOSETan IC Phospho-ERKI1ERK2,
R&D Systems, Inc. Results of a
representative assay are displayed in
Figure 13. Example 15 Ability of inAb
candidates to mediate ADCC against
PRLR-expressing large cells. [00429]
One of the intended mechanisms of
action of anti-PRLR mAb is the ability to
mediate antibody dependent cellular
cytotoxicity (ADCC). In Order to assess
the capacity for ADCC of candidate
antibodies, the 3471) cells were
employed as PRI .R-expressing breast
epithelial targets. As shown in Figure 14,
two of the chimeric anti-PEER mAbs are
capable of inducing ADCC mediated by
puffied human NK cells. chNHA.06.275
was demonstrated In induce
approximately 30% specific lysis of target
cells within 4 hr. Due to prolonged
generation time of chX H A.06.642, this
candidate was not included in the original
A OCC assays.  WO
2008/022295PCIAW20071076961 B.
Auti-PRLR antibody effect Oil cytokine
[00430]Potential cytokine regulation by
PRL in breast cancer cells was
investigated. In this experiment, MCP Or
T47D cells were exposed to PR!. with or
without clyX HA.06.642 for a period of
48hrs. A multiplex sandwich
immunoassay Rom MeseScale
Diagnostics was employed in order to
measure ehXHA.06.642 effects on
potential PR! -regulated cytokines. It was
found that FR I, induces V170FI
secretion from '1470 cells, and that this
effect was completely abrogated with the
addition of antibody ehXHA.06.642. No
significant regulation of IL-1[5, (1,6. IL-8,
IL-10,11.-1 2 p70, ITN-^8, or TNF-rt by
PRL or anti-PRLR mAb was detected in
these experiments. These results
suggest that the PRUPRER pathway
may contribute to angiogenesis as well
as cell growth and survival in breast
tumors and that inhibiting this
VEGIF-regal at ory pathway may he
another potential in vivo mechanism of
action for an anti-PRLR therapeutic
antibody. C. In vitro combination studies
utilizing anti-PRLR inAlis and
ellemotherapeutics. 1004311 Due to the
possibility that a potential anti-PRLR
therapeutic antibody may be
administered in conjunction with cytotoxic
drug regimens in the clinic, the effects of
such combination therapies on cell
survival in culture was investigated. 'Itt
this end, Ba173/PR ,R cells were treated
with chX1181.06.642 or chXHA.06.275 at
various concentrations in parallel with
elaunotherapeuties for 5 days, after
which cell survival was assessed using
CIellTiter (iI as a marker of cell number.
An array of clinically-relevant and
mechanistically diverse eytotoxie agents
were utilized in this assay: Dexonibiein
tan anthracycline Tope II inhibitor), Taxol
(a micretubule stabilizing agent),
laudarabine (an anti-metabolite), and
Cisplatin (a platinum-based DNA
cress-linking drug). It was found that eh
SH A.06.2)75 and, to a greater degree,
cfiX HA.06.642, synergizes with
Doxorabiein to enhance cell death in
BaF/PRLR cells [See Figure 151. The
resulting differences in chemotherapeutic
ICT50 values with and without anti-PRLR
mAb ehXFIA.06.642 arid chX11A.06.275
are summarized in Table 12,  WO
2008/022295PCTUs S10117/076160
Table 12 Cy totoxic Drug Doxoruhicin
Tama) liduclarabine Clisplatin 
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D,Anti-PEER functional activity of
anti-PALE truth. [00432] Antibodies were
assessed in target modulation and cell
proliferation assays. Figure 16 depicts
the effect of 2 concentrations of
claXHA.06.642 and Human
Engineered'm antibodies he.06.642-1
and be.06,642-2, on PRL-induced Star5
phosphorylation in T47D cells. Both
retained potent antagonistic properties as
evidenced by complete p-S tab signal
abrogation. Additionally, leither antibody
displayed any agonistic activity or cells
treated with m Ab alone. Similar results
were found for chXHA.06.275 variants.
Thus, the Human Engineeringcm did not
impact the overall antagonistic or
agonistic qualities of these antibodies.
[00433] The Bah/PRILR cell proliferation
assay was utilized in order to determine
relative IC50 values of anti-PRLR
chimeric and Human Engineered 154
antibodies [See Figure 17]. As a msuit of
these experiments. all Human
Engineeredmi antibodies had
approximately equivalent potencies to
murine. counterparts. Example 16
Evaluation of Anti-tumor Activity of
Anti-PRLR Antibody in a Nb2-C11 Rat
Lymphoma Model 1004341 A single
-dose PD study wascottdttcted whit
chXfIA.06.642 in the Nb24721.1 tumor
kenograft model to determine whether
the anti-PRI ,R mAb could reach the
tumor and block signaling. Antbody
chEHA.06.642 was used in this study
based on its affinity to rat PRI,R
(described above). The 11) marker
monitored was p-STAT5, a downstream
mediator of MIR signaling which can be
detected using immunoblot or 111C
methods. Since baseline pETATS levels
in Nb2-C1 I tumor xenomafts were too
low to adequately detect, mice received
exogenous ovine (01)91..stimon to
increase baseline p-S rA 15 learn and
thus provide a more suitable dynamic
range. 1004351Induction of p-SiCAT5
was detected by Western and (HG
analyses in N 2-Cei 1 ttill101 bearing
animals injected with ovine PRL as
compared with the control lugedes{ with
saline 1500 Figures 18A and Fib
Inhibition ofA'15 was observed in mice
treated with 10 mg/kg chNHA.06.642 48
hours prior to oPRL injection and not in
the KLH Ig01 treated control animals.
[0114361 To determine whether inhibition
of PRLIZ signaling correlates with Nb2-C
tumor growth inhibition, a multi-dose
efficacy study was performed with once
weekly administration of chXHA.06.642
[See Figure 19A and Bl. Dosing was
initiated 4 days post cell implantation
(before tumors were palpable) with ch X
HA.06.642 or K Ai Iggil at 10 mg/kg, or a
saline control. Four weekly
intraperitoneal doses of inAb were given.
The model employed a conditional
survival or time to progression endpoint,
as these tumors invade the muscle and
are thus difficult to measure accurately
with calipers. TLII1101'S in the
chXHA.06.642 treated group were not
detected until about 11 weeks post
implantation (7,5 weeks after the dill mAb
dose), when two of the 15 animals in this
group succumbed to tumor burden. The
median survival in the saline and KIR
IgGl control treated groups was 20 days
post cell implantation (p <0.0000, at
which puint animals were euthardzed due
to tumor burden. Animals in the
chXHA.06.642 treated group gained body
weight while the control animals
maintained or lost body weight,
presumably due to disease burden.
[004371 A second efficacy anu was
included in this study, in which animals
with established tumors were enrolled in
die study 12 days post cell implantation
[See Figure 20A and B I. Mean tumor
volumes were 135 nam at the time of
dosing initiation. Animals were dosed
intraperitoneally with 10 rag/kg once
weekly with either chNHA.06.642 or KLII
IgGi control antibodies for? doses,
'tumors appeared to fully regress by two
days after the dose (3 weeks
post-implantation). However,
approximately two weeks later tumors
started to reappear in the Once. In
comparison, the KLH 'yil control animals
had a heavy tumor burden, which had a
mean volume of > 600 mmil. Since these
tumors grow directly into the muscle,
morn tumor volume may he larger than
that recorded by caliper measurements.
The median survival in both the saline
and KLI-Ifg(31 groups was 23 days
post-cell implantation   = 0<0.00011. As
in the initial study, the animals in the
enKHA.06.642 treated group gained
body weight while the control animals
maintained Or lost body weight. Thus,
the chX1-1 A.06.642 inAb was effective
against not only a low number of tumor
cells (treatment 



WO 2008/922295PCU1JS20071076 Pd
yscompletelyhut was also able to regress
the established Nb2--C11 tumors for
more than 2 weeks. [90438] The
Nb2-C11 model has demonstrated that
an anti-PRLR mAh has the ahiliry to
effectively target antigen-expressing
totlIOIS it! Ili rrs. inhibit PLR-driven
signaling within the tumor, and induce a
inoutcome in tumor burden: even when
the anhas an aggressive established
tumor. E>...Imple 17 Human BCCI1S1
Carcinoma 314713 Model for PD
8404391 A single dose PD Andy was
performed in vivo with antibody
chXHA.06.642 tested in Example 16
using breast carcinoma T47D cells. The
ability of oPRL to stimulate PRLR
signaling as well as the ability of
chXHA,06.642 to inhibit this signaling its
VIVO was evaluated. Tumor-implanted
animals received an intraperitoneal
injection of saline, KLH IgG1 control mAb
or chXHA,06.642, and 48 hours later
received either saline or 20 ug oPRL by
bolus injection. Forty minutes later rumor
tissues were collected. A significant
induction of p-STAT5 was observed in
tumors from the oPRL bolos treated
animals, but not in the saline control
animals, as assessed by Western
blotting, although it is slightly more
variable by INC analysis (Figure 21).
Levels of p-AKT and p-ELK were not
increased by oPRL stimulation in rim
Significantly, treatment with
chXHA.06.642, but not the KtH IgGI
control, demonstrated strong inhibition of
p-STAT5 induction after oPRL bolus
injection. HC analysis generally confirms
this result. Significantly, p-STAT5 was
inhibited in tumors out of 4 chklIA.06.642
treated animals by both Western blotting
and LIE analyses. Example 18 PRLR
Expression end Correlaf ion of PRI,R
Expression with ER and Heil-nen
Expression [00440]In normal tissues, PR
I R expression, as quantified by
RT-11CR, is highest in breast and uterus
followed by kidney, liver, prostate, and
ovary. Levels of PRLR mRN A are lowest
in the trachea. brain, and lung (Pierce
SR, et al., J Endocr, 171 (1):R1-R4
(20010. 1004411 lmmunohistochemical
(IHC) analyses may be carried out as
follows, Frozen tissue samples from
cancer patients are embedded in an
optimum cutting temperature (OCT)
compound and quick -frozen in
isoptintane with dry ice. Cryosections are
cut with a Leica 3050 CM mictrotorne at
thickness of 5 Ern and thaw-mounted on
vectabound-coated The sections are
fixed with ethanol at 20T and allowed to
air dry overnight at room  temperature.
The fixed sections are stored at 80C until
use. The tissue sections are retrieved
and first incubated in blocking buffer
(PBS, 5% normal goat serum, 0.1%
Tween 20) for 30 minutes at room
temperature, and then incubated with the
cancer-associated protein-specific
monoclonat antibody nod control
monoclonal antibodies diluted in blocking
buffer (1 tigkrill for 120 minutes. The
sections are then washed three times
with the blocking buffer. The bound
monoclonal antibodies arc detected with
a goat anti-mouse IgG + (H+1.)
tHabH2-peroxidase conjugates anti the
peroxidase substrate diaminobenzidine
ing/ml, Sigma Catalog No. D 5637) in 0.1
M sodium acetate bulDr pH 5.05 aud
0.003% hydrogen peroxide (Sigma cat.
No H1009). The stained slides are
counter-stained with hemataxylin and
examined under Nikon microscope,
[00442] Monoclonal antibody against a
cancer associated protein (antigen) is
used to test reactivity with various cell
lines from different types of tissues. Cells
from different established cell lines are
removed from the growth surface without
using pitteases, packed and embedded
in OCT compound. The cells are frozen
and sectioned, (hen stained using a
standard INC protocol. The cell Aniay Di
technology is described in WO 01/43869.
Normal tissue (human) obtained by
surgical resection are frozen and
mounted. Cryosections are cut with a
Leics. 3050 CM mictrotome at thickness
of 5 pm and thaw-mounted on
ve,etaboundcoated slides. The sections
are fixed with ethanol20C and allowed to
air dry overnight at 



room temperature, Poly17,437.A79
Detection kit is used to determine binding
of a cancer associated antigen-specific
monoclonal antibody to normal tissue.
Primary monoclonal antibody is used at a
final concentration of 1 pg/ml. 1004431 in
order to investigate the incidence of
PRI.R expression atad its correlation with
ER and Der2-neu expression, 122
invasive breast cancer patient samples
were evaluated using
immunohistochemistry (11-1C). Overall,
62;122 (50%) of the samples expressed
PRLR, 58/122 ND%) expressed ER. and
32/122 (26%) expressed Her2-neu.
Ninety-six (78%) of the samples
consisted of invasive ductal carcinoma,
of which 48 (50%) expressed PRLR.
Among these samples, 2,1/13 (50%) also
expressed laR+ and 13118 (26%) also
Her2-nea. 004441All of the above U.S.
patents, U.S. patent application
publications, U.S. patent applications,
foreign patents, foreign patent
applications and non patent publications
referred to in this specification and/or
listed in the Application Data Sheet, are
incorporated herein by reference, in their
entirety. 1004451 From the foregoing it
will be appreciated that, although specific
embodiments of the invention have been
described herein for purposes of
illustration, various modifications may be
made without deviating from the spirit
and scope of the invention.  What is
claimed is:  1. An isolated antibody that
binds the extracellular domain of PRLR
of SEO ID NO: 2 with an equilibrium
dissociation constant (Ks) of 1E6 M or
lower and that comprises (a) the
Complementarily Detenmining Regions
(CDRs) set forth at positions 24 through
38, positions 54 through 60, and
positions 93 through 101 of the amino
acid sequence of SEQ ID NO: 88 and (b)
the CDRs set forth at positions 31
through 35, positions 50 through 66, and
99 through 113 of SEQ ID NO: 90.  2.
The antibody of claim 1 wherein the
antibody is a chimeric antibody, a
humanized antibody, a human
engineered antibody, a human antibody,
a single chain antibody or an antibody
fragment.  3. The antibody of claim 1 that
comprises a constant region of a human
antibody sequence and one or more
heavy and light chain variable framework
regions of a human antibody sequence.
4. The antibody of claim 3 wherein the
human antibody sequence is an
individual human sequence, a human
consensus sequence, an individual
human genmline sequence, or a human
consensus germline sequence.  5. The
antibody of claim 1 wherein the heavy
chain constant region is a modified or
unmodified IgG, IgM, IgA, IgD, 19E, a
fragment thereof, or combinations
thereof.  6. The antibody of claim 5
wherein the heavy chain constant region
is a modified or unmodified IgG1, ig02,
Ig03 or IgG4.  7. The antibody of claim 1
that has an equilibrium dissociation
constant (1<p) of 10' 7, 10.8 or 10-9 M or
lower to PRLR.  8. The antibody of claim
1 wherein the light chain constant region
is a modified or unmodified lambda light
chain constant region, a kappa light chain
constant region, a fragment thereof, or
combinations thereof.  9. The antibody of
claim 1 that inhibits PRLR intracellular
phosphorylation.  10. The antibody of
claim 1 that inhibits the induction of Stat5
phosphorylation. 11 The antibody of
claim 1 that inhibits the proliferation of a
breast cancer cell.  12. The antibody of
claim 1 that is conjugated to another
diagnostic or therapeutic agent.  13. The
antibody of claim 1 that is purified to at
least 95% homogeneity by weight. 



14. A pharmaceutical composition
comprising the antibody of claim 13 and
a pharmaceutically acceptable carrier.
15. A kit comprising a therapeutically
effective amount of an antibody of claim
1, packaged in a container, said kit
containing a second therapeutic agent,
and further comprising a label attached to
or packaged with the container, the label
describing the contents of the container
and providing indications and/or
instructions regarding use of the contents
of the container to treat breast cancer.
16. The kit of claim 15 wherein the
container is a vial or bottle or prefilled
syringe.  17. An isolated antibody that
binds the extracelfular domain of PRLR
comprising a variable light chain amino
acid sequence SEQ ID NO: 88, and a
variable heavy chain amino acid
sequence of SEQ ID NO: 90.  18. The
antibody according to claim 1 that binds
the extracellular domain of human PRLR
with an equilibrium dissociation constant
(VCD) of at least 10,000 to 15,000 fold
lower than the extracelluiar domain of
murine PRLR.  19. The antibody
according to claim 1 that binds the
extracellular domain of human PRLR, the
extracellular domain of murine PRLR,
and the extracellular domain of rat PRLR.
29. The antibody according to claim 19
that binds the extracellular domain
murine and rat PRLR with an equilibrium
dissociation constant (Ka) of 104 M or
lower. 21. The antibody of claim 20 that
binds the same epilope as the heavy
chain and light chain variable regions of
the he.06.642-2 antibody.
seg.txt SEQUENCE LISTING <110>
Bedinger, et al. <120> P3tR-specific
Antibody and Uses Thereof <130>
27527/43177 <150> 60/838648 <1.31>
2006-08-18 <150> 60/946360 <151>
2007-06-26 <160> 98 <170> PatentIn
veo <210> 1 



<211> 1846 <212> DNA <213> Homo
sapiens <400> 1 atgaaggaaa atgtggcatc
tgcaaccgtt ttcactctgc tactItttct
caacacctgc60 ctictgaatg gacagttacc
tcctggaaaa cctgagatct ttaaatgtcg
ttctcccaat120 aaggaaacat tcacctgctq
gtggaggcct gggacagatg gaggacttcc
taccaattat180 tcactgactt accacaggga
aggagagaca ctcatgcatg aatgtccaga
ctacataacc240 ggtggcccca actcctgcca
ctttggcaag cagtacacct ccatgiggag
gacatacaLc300 atgatggtca atgccactaa
ccagatggga agcagtttct cggatgaact
ttatgtggac360 gtgacttaca tagttcagcc
agaccctcct ttggagctgg ctgtggaagt
aaaacagcca420 gaagacagaa aaccctacct
gtggattaaa tggtetccac ctaccctgat
tgacttaaaa480 actggttggt tcacgctcct
gtatgaaatt cgattaaaac ccgagaaagc
agctgagigg540 gagatccatt ttgctgggca
gcaaacagag tttaagattc tcagcctaca
tccaggacag600 aaataccttg tccaggttcg
ctgcaaacca gaccatggat actggagtgc
atggagtcca660 gcgaccttca ttcagatacc
tagtgacttc accatqaatg atacaaccgt
giggaLctct720 gtggctgtcc tttcigctgt
catctgtttg attattgtct gggcagiggc
tttgaagggc780 tatagcatgg tgacctgcat
ctttccgcca gttcctgggc caaaaataaa
aggatttgat840 gctcatctgt tggagaaggg
caagtctgaa gaactactga gtgccUggg
atgccaagac900 tttcctccca cuctgacta
tgaggacttg ctggtggagt atttagaagt
agatgatagt960 



gaggaccagc atctaatgIc agtccattca
aaagaacacc caagtcaagg tatgaaaccc1020
acatacctgg atcctgacac tgactcaggc
cgggggagct gtgacagccc ttcccttttg1080
tctgaaaagt gtgaggaacc ccaggccaat
ccctccacat tctatgatcc tgaggtcatt1140
gagaagccag agaatcctga aacaacccac
acctgggacc cccaqtgcat aagcatggaa1200
ggcaaaaLcc cctattItca tgctggtgga
tccaaatgtt caacatggcc cttaccacag1260
cccagccagc acaaccccag atcctcttac
cacaatatta ctgaigtgtg tgagctggct1320
Page 1  seg.txt ytgyyccctg cagytycacc
ygccactctg ttgaatgaag caggtaaaga
tgctttaaaa1380 tcctctcaaa ccattaaytc
tagagaagag ggaaaggcaa rccagcayag
ggaggtayaa1440 agct.tocatt ctgagactga
ccaygatacy ccctyyctgc tycccoagya
gaaaaccccc1500 tttyyctccy ctaaaccctt
ggattatgtg gagattcaca aggtcaacaa
agatggtgca1560 ttatcattgc taccaaaaca
gagagagaac agcggcaagc ccaagaagcc
cyggactcct1620 gagaacaata aggagtatgc
caagytytcr gyggtcaLgg ataacaacat
cctggtyttg1680 gtgccagatc cacatgctaa
aaacgtggct tgctttgaag aatcagccaa
agaggcccca1740 ccatcacttg aacagaatca
agctgagaaa gccctgyoca actioactyc
aacatcaagc1800 aaytgcaygc tccayotygg
tgytttggat tacctggatc ccgcat1846 <210> 2
<211> 622 <212> PoT <213> Homo
saolens 



<400> 7 Met Lys Glu Asn Val Ala Ser Ala
Thr Val Phe Thr Lea Lea Lea Phe
151015 Leta Asn Thr cys Lea Lea San
Gly Gln Lea Pro Pro Gly Lys Pro Glu
202530 Ile Phe Lys Cys Arg Ser Pro San
Lys Glu Thr Phe Thr Cys Irp irp 354045
Arg Pro Gly Thr Asp Gly Gly Leo Pro Thr
San Tyr ser Leu Thr Tyr 505560 His Arg
Glu Gly Glu Thr Lea Met His Glu Cys
PrO Asp Tyr Ile Thr 65707580 Gly Gly
Pro Mn Ser Cys His Phe Gly Lys Gin Tyr
Thr Ser Met Trp 859095 Ary Thr Tyr Ile
met met val Ash Ala Thr Mn Gin Met Gly
Ser Ser 100105110 Phe ser Asp Glu Leo
Tyr Val Asp val Thbe Val Gin Pro Asp
115120175 Pro Pro Lea Glu Lea Ala val
Glu Val Lys Gln Pro Glu Asp Arg Lys
130135140 Pro Tyr Lea Trp Ile Lys Trp
ser Pro Pro Thr Leu Ile Asp Lev Lys 



145150155160 Thr Gly Trp Phe Thr lea
Lea Tyr Glu Ile Arg Lea Lys Pro Gill Lys
165170175 Page 2  seq.txt Ala Ala Glu
Trp Glu Ile His The Ala Gly Gin Gln Thr
Glu Phe Lys 180185190 Ile Ley Ser Leo
Fris Pro Gly Gin Lys Tyr Leu val Gin val
Arg Cys 195200205 I ys Pre Asp His Gly
Tyr Trp Ser Ala Trp Ser Pro Ala Thr Phe
Ile 210215220 Gin 41e Pro ser Asp Phe
ihr mer Asn Asp Thr Thr Val Trp Tle Ser
225230735240 Val Ala val Leo Ser Ala
val ale Cys Leo Ile Ile val Trp Ala val
245250255 Ala Leo Lys Gly Tyr 3cr let
val Thr Cys Ile [ e Pro Pro Val Pre
260265270 Gly PrO Lys Ile Lys Gly Phe
Asp Ala lls La Leo Glu Lys Gly Lys
275280285 



Ser Glo Glu LeU Leo Ser Ala Leo Gly
Cys Gin Asp Phe Pro Pro Thr 290295300
Ser Asp Tyr Glu Asp Leo Leo Val Clu Tyr
Leu Glu Val Asp Asp Ser 305310315320
Glu Asp Gln His Leo Met Ser Val His Scr
Lys Glu HiS Pro Ser Gin 325330335 Gly
Met Lys Pro thr lyr Leu Asp ere ASp Thr
Asp Sec Gly Ary Cly 340345350 ser cys
Asp Ser Pro Ser Leu Leu Ser Glu Lys
CyS Glu Glu Pro Gin 355360365 Ala Asn
Pro Ser Thr Phe Tyr Asp Pro Glu val Ile
Glu Lys Pro Glu 370375380 ASn Pro Gb
Thr Thr His Thr Trp Asp Pro Gin Cys Ile
Ser Met Glu 385390395400 Gly Lys Ile
Pro Tyr Phe HIS Ala Gly Gly Ser Lys Cys
Ser Thr Trp 403410415 Pro Leu Pro Gin
Pro Ser Gin His ASn Pro Arg Ser Ser Tyr
His Asn 420423430 Ile Thr Asp Val Gys
Glu Leu Ala val Gly Pro Ala Gly Ala Pro
Ala 435440445 



Page 3  seq.txt Thr Len Len Asn GIG Ala
Gly Lys Asp Ala Len Lys Ser Ser Gln Thr
450455460 tie Lys Ser Arg Gin Gin My
Lys Ma Thr Gin Gin Ar9Gluval Gin
465470475480 Ser Phe His Ser Gin Shr
Asp Gin Asp Thr Pro Trp Leo Len Pro
Gin 4854.90495 Gin Lys Hir pro Phe Gly
ser Ala Lys Pro Len Asp Tyr cal Gin Tle
500505510 His Lys Val Asn Lys Asp My
Ala Len Ser Len Len Pro Lys Gin Arg
515520525 Gin Asn Ser Gly lys Pro Lys
Lys Pro Gly Thr Pro Gin Asn Asn Lys
530535540 Glu Tyr Ala Lys val Ser Gly
Val Met Asp Asn Asn Ile Len Val Len
545550555560 Val Pro Asp Pro His Ala
Lys Asn Val Ala Cys Phe Gin Gin Ser Ala
565570575 Lys Gin Ala Pro Pro Ser Len
Gin Gin Asn Gin Ala Gin Lys Ala Len 



580585590 Ala Asn Phe Thr Ala Thr Ser
ser Lys Cys Arg Len Gin Len Gly Gly
595600605 Lau Asp Tyr Len Asp Pro Ala
Cys Phe Thr His Ser 'he His 610615620
<210> 3 <211> 70 <212> DNA <213>
Homo sapiens <400> 3 gggacaagtt
tgtacaaaaa agcaggctac gaaggagata
LacataLgaa ggaaaatgtg60 gcaLcLgcaa70
<210> 4 <211> 79 <212> DNA <213>
Homo sapiens <400> 4 gggaccactt
tgtacaagaa agctgggttt aagctccgtg
atggtgatgg tgatgtgctc60 catcattcat
ggtgaagtc79 seq . txt 



<210> 5 <211> 48 <212> DNA <213>
Homo sapiens <400> 5 gggacaagtt
tgtacaaaaa agcaggcttc gaaggagata
gaaccatg443 <210> 6 <211> 50 <212>
DNA <213> Homo sapiens <400> 6
caggcttcga aggagataga accatgaagg
aaaatgtggc atctgcaacc50 <210> 7 <211>
49 <212> DNA <213> HOMO sapiens
<400> 7 gaaggaaaat gtggcatctg
caaccgtttt cactctgcta cttlLtctc19 <210> 8
<211> 50 



<212> DNA <213> Demo sapiens <400>
8 cgttttcact ctgctacttt ttctcaacac ctgccttctg
aatggaggag50 <210> 9 <211> 50 <212>
DNA <213> Homo sapiens <400> 9
caacacctgc citctgaatg gaggagcaca
tcaccatcac catcacggag50 <210> 10
<211> 50 <212> DNA <213> Homo
sapiens <400> 10 cacatcacca tcaccatcac
ggagctcagt taccrcctgg aaaacctgag50
<210> 11 <211> 55 <212> DNA <213>
Homo sapiens <400> 11 gggaccactt
Lgtacaagaa agctgggttc actgaactat
gtaagtcacg tccac55 <210> 12 <211> 48
<212> DNA <213> Homo sapiens
spg.txt <400> 12 



gggacaagtt tgtacasaas agsaggsttc
gaaggagata gaaccatn48 <210> 13 <211>
50 <212> DNA <213> Homo sapiens
<400> 13 caggcttcga aggagataga
accatgaagq aaaatgtggc atctgcaacc50
<210> 14 <211> 49 <212> DNA <213>
HoMO sapiens <400> 14 gaaggaaaat
gtggcatctg caaccgttcL cactctgcta
ctttttctc49 <210> 15 <211> 48 <212>
DNA <213> Homo sapiens <400> 13
cgttttcact ctgctacttt ttctcaacac ctgccttctg
aatgttca48 <210> 16 <211> 49 <212>
DNA <213> Homo sapiens <400> 16
tctcaacacc tgccttctga atgttcagcc
agaccctcct ttggagctq49 <210> 17 <211>
49 <212> DNA <213> Homo sapiens
<400> 17 cgtgatggtg atggtgatgt
gctccatcat tcatggigaa gtcactagg49 <210>
18 <211> 47 <212> DNA <213> Homo
sapiens <400> 18 caagaaagct gggtttaagc
tccgtgatgg tgatggtgat gtgctcc47 <210> 19
<211> 37 <212> DNA <213> Homo
sapiens 



<400> 19 gggaccactt tgtacaagaa
agctgggttt aagctcc37 <210> 20  seq.txt
<211> 115 <212> PRT <213> Homo
sapiens <400> 20 Glu Vol Gin [Cu [Cu
Glu Scr Cly Gly Gly Leu Val Gin Pro Gly
Gly 151015 Ser Leu Arg Leo Ser Cys Ala
Ala Scr Gly Phe Thr Phe Ser Asp Tyr
202530 Gly Me HisTrp Val Arg Gin Ala
Pro Gly Lys Gly [Cu Gip Trp Val 354048
Ala Val Tie Ser Tyr Asp Gly Ser Asp Lys
Tyr 4yr Ala AS Ser Val 50SS60 Lys Gly
Ary Phe Thr Ile Ser Arg Asp Asp Ser Lys
Asp Thr Leo Tyr 65707580 Leu Gln Piet
Asn Ser Leo Ary Ala Glu Asp Thr Ala Val
Tyr Tyr Cys 359095 



Ala Thr Pro Val val val Ala Pro Gly lyr Trp
Gly Gin Gly Thr Leo 100105110 Val Thr
Val 115 <210> 21 <211> 110 <212> PRT
<213> Homo sapiens <400> 21 Gin Ser
Val [Cu ihr Gin Pro Pro Scr Ala Ser Gly
Thr Pro Gly Gin 51015 Arg Val Thr Ile ser
cys ser Gly Ser Ser Ser Asp Ile Gly Ser
Asp 202530 Thr Val Asp Trp Tyr Gin Gin
Leu Pro Gly lhr Ala Pro Lys [Cu Leu
354045 Ile Tyr Asp Asp Asn Asp Arg Pro
ser Gly val Pro Asp Arg Phe Ser 505560
Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu
Ala Ile Ser Gly [Cu Arg 65707580 Ser
Glu Asp Glu Ala Asp Tyr Tyr Cys Abs Ala
Trp Asp Asp Ser [Cu 859095  secstat 



Ser Gly Pro Val Phe cly cly sly Lhr Lys
Leo Thr Val Leo 100103110 <210> 22
<21A> AMA <212> >PT <213> Limo -pi
ens <400> 22 Giu Val Gln Leo seu Glu
Ser sly Gly Gly Leo Val Gin Pro sly sly
151015 Ser seu Arg Leo Ser Cys Ala Ala
Ser sly Phe Thr Pre Asp Asp Tyr 202530
sly Met Ser Trp Val Arg Gin Ala Pro sly
Lys sly Lou Glu Trp Val 354045 Ala Ile Ile
SerSyr Asp Gly Ser Tyr Thr Tyr Tyr Ala
Asp Ser Val 505560 Lys Gly Arg Phe Thr
ile Ser Arg ASO Asn Ser Lys Asn Thr
Leo 4yr 657075   80 Leo Gin Met Asr Ser
Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr 



CyS  8590  95  Ala Arg Ala Ser Ser Thr
ser Asp Tyr Trp sly Gin Gly Thr Leu Val
100105110   Thr Val     <210> 23  



<211> <212> 110 mnT    <213> Homo
sapiens    <220> <221> misc.Jeature    



<222> <223> (84)..(84) xaa can be any
naturally occurring amino acid    <400>
23     Gln ser val seu Mir Gin Pro pro Ser
Ala Ser Gly ihr Pro Gly sin 151015 Arg
Val Thr Ile Ser Cys Ser sly Ser Ser Ser
Asn Ile sly Asn Asn 202530 Ala Val Asn
TrpGin sin Leu Pro Gly Thr Ala PrO Lys
Leo Leo 354045  



seg.txt Ile Tyr Asp Mn Tyr Arg Arg Pro
Pro Gly Ile Pro Asp Amp Phe Ser 505560
Gly Gem Lys Ser Gly <hr Gem Ala Ser
Lee Ala Ile Ser Gly Lee Arg 657075SO
Sam die Asp Xaa Ala Asp Tyr Tyr cy Ala
Val Trp Asp Gly Amp Lee 859095 Asn
Gly Pro val Phe Gly Gly Gly Thr Lys Lee
Thr Val Lee 100lOs110 <21D> 24 <2115-
113 <212> Pei <213> Homo sapien
<400> 24 Glu val Gin Lee Leu Glu Gem
Gly Gly Gly Lee VGln Pro Gly Gly
151015 Ser Lee Arg Lee Ser Cys Ala Ala
Ser Gly Phe Thr Phe Asp Asp Tyr
202530 Gly Met ser frp val Arg Gln Ala
Pro Gi y Lys Gly Lee Glu imp Val 354045
Ser Gly Ile Gem imp Ann Gem Gly Val
Val Ala Tyr Ala Asp ser Val 505560 Lys
Gly Arg Phe 5hir Ile Ser Arg Asp Asn Ser
Lys Asn Thr Leu Tyr 65707580 Lee Gin
Met Asn ser Lee Arg Ala Glu Asp Thr Ala
val Tyr Tyr cys 



859095 Thr Thr ryr Val Pro Tyr Ser Arg
Trp Gly GinThr Lee val Thr 100105110
val <210> 25  211> 110 <212> PRT
213> Homo sapiens <400> 25 Gin Ser
Val Lee thr Gln Pro Pro Gem Ala Ser Gly
Thr PrO Gly Gin 51015  seq.txt 202530
[hr Val Aso Trp Tyr Gin Gin Leo Pro Gly
Thr Ala Pro Lys Leu Leo 354045 lie Tyr
Asp Asn ASI Lys Arg Pro Apr Gly Val Pro
Asp Arg Phe Apr SO5560 Gly Ser Lys
5cr Gly Thr Ser Ala ser [Cu Ala Ile ser
Gly Len Amp 657075SO Ser Glu Asp Glu
Ala Asp Tyr ryr Cys Ala Ala Trp Asp AS
Sam Lou 859095 Sum Gly Pro Lep Phe
Gly Gly Gly Thr Lys Lou Thr Val Leo 



100105110 <210> 26 <211> 114 <212>
PRT <213> Homo sapiens <400> 26 Glu
Val Gin Teti Teo Glu ser Gly Gly Cly Leo
Val Gin Pro Gly Gly 151015 Ser Leo Amp
Leo Ser Cys Ala Ala ser (fly Phe Thr Phe
Asn Ser Tyr 202530 Pro val His Trp Val
Amp Gln Ala Pro Gly Lys Gly Leo Glu Trp
Val 354045 Ala Val Ile ser Tyr Asp Gly
Asn Thr Lys Tyr Tyr Ala Asp Ser Val
505560 Lys Gly Arg Phe Thr ile Ser Arg
Asp Asn Ser Lys Asn Ihr Leo Tyr
657075SO Leo Gln Met Asn ser Teo
Amy Ala Glu Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg Asp ASP Pro Pro Phe
Asp 7yr Trp Gly Gin Gly Thr Leu Ala
100105110 Thr Val <210> 27 <211> 112
<212> POT <213> HOMO sapiens
<400> 27  



seq.txt Gin Ser Val LOU Thr Gin Pro Pro
Ser Ala Ger Gly Thr Pro Gly Gin 151015
Arg val Thr Ile ser cys ser Gly ser ser ser
Asa lie Gly Mn Asn 202530 Tyr Val Ser
Trp Tyr Gin Gln Leu Pro Gly Thr Ala Pro
Lys Lou Leu 35404 Ile Tyr Asp Asn Asn
ASP Arg Pro 5cr My Val Pro Asp Arg Phe
Ser 50SS60 Gly Ser Lys Soc Gly Thr Ser
Ala Ser Lou Ala Ile Ser Gly Leo Arg
65707580 Ser Glu Asp Glu Ala Asp Tyr
Tyr cys Glu Ala lrp Asp Asp Thr LOU
859095 Asn My Pro His Val val Phe My
Gly My Thr Lys Leo Thr val Lou
100105110 <210> 28 <211> 116 <212>
PRT <213> Homo sapiens <400> 28 Glu
val Gin Leo Leo Glu ser Gly Gly Gly Lou
Val Mn Pro Gly Gly 



151015 ser Leo Arg Leo ser cys Ala Ala
ser Gly rho Thr rho Ser Asn Ser 202530
Gly PIM- His Trp Val Arg Gin Ala Pro My
Lys Gly Leo Gb Trp Val 354045 Ala Ala
Ile Ser Tyr Asp Gly Ser ASn Lys Tyr Tyr
Ala Asp Ser val 505560 Lys Gly Arg rho
Thr 11e ser Arg Asp Asn Ser tys Asn Thr
Leo Tyr 65707580 Leo Gin MeL ASP Scr
Leo Arg Ala Mu ASp rhr Ala val Tyr Tyr
Cys 859095 Ala Arg Ala Asp Ser Ser My
1hr Vol Asp Tyr Trp My Gin Gly Thr
100105110 Leo Val Thr val 115  seg.txY
<210> 29 <211> 110 <212> PRT <213>
Homo sapiens <400> 29 Gin Ser Val Leu
Thr Gin Pro Pm 5cr Ala ser Gly lhr Pro
Gly Gln 



151013 Arg val Thr Ile ser cys Ser Gly
Ser Asn Ser Asn Ile Gly SOP Ahn
202530 Thr Val Asn Trp lyr Gin Gin Lou
Pro Gly Thr Ala Pro Lys Leu Lou 354045
Ile Tyr Asp Asn Tyr As]] Arg Pro Sur Gly
Vol Pro Asp Arg Phe Ser 505560 Gly Ser
Lys Ser Gly Thr Ser Ala ser Lea Ala Ile
Ser Gly Lou Arg 65707580 Ser Lys Asp
Glu Ala AS Tyr Tyr Cys Ala Ala Trp Asp
Asp Ser Lea 859095 Asn Cly Lou Vol rho
Gly Gly Gly Thr Lys LOU Thr Val LOU
100105110 <210> 30 <211> 119 <212>
PRT <213> Homo sapiens <400> 30 Glu
val Gin Lea Lea Glu Ser Gly Gly Gly LOU
val Gin Pro Gly Gly 15101) Ser Lou Arg
Lea ser Cys Ala Ala Ser Gly Phe Thr Phe
ser Se 202530 Gly Met His irp vol Arg din
Ala Pro Gly Ints Gly Lea Glu TFp Vol 



354045 Ser Ala Ile Gly Gly Arg Gly vol
Ser Thr Tyr Tyr Ala Asp Ser Vol 505560
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn
ser Lys A5n Thr teu Tyr 65707580 LOU
Gin Met AShi ser Lou Arg Ala Glu Asp
Thr Ala val Tyr Tyr Cys 85909] Ala Arg
Gly SOF A5n TFp Thr His Ala Lea Gly
Phe Asp Pro Trp Gly 100105110 Page
12  seq,txt Gin Gly Thr Lel> Val . r Val
115 <210> 31 <211> 110 <212> PPT
<213> Pomo sapiens <400> 31 Gin Ser
Val Leu Thr Gln Pro Pro ser Ala Sal Gly
Thr Pro Gly Gin 51015 Arg Val Thr Tie
Ser Cys Ser Gly Ser Ser ser Asn 112 Gly
Ser Ash 202530 Shp vol Asn lrp Tyr Gin
Gin [Cu Pro Gly Thr Ala Pro Lys LOU
LOU 



354043 Ile Tyr Gly Asn Ser Asn Arg Pro
Ser Gly Val Pro Asp Arg Phe Ser 505560
Gly Ser Lys Ser Gly Thr ser Ala ser Lou
Ala Ile Sep Gly Leu Arg 65707580 Ser
Glu Asp Glu Ala Asp Tyr Tyr dye Ala Cy
Trp Asp Gly Arg leu 859095 Ile Gly Trp
val Phe Gly Gly Gly Thr Lys Leu Thr val
LOU 100105110 <210> 32 <211> 116
<212> PRT <213> Homo sapiens <400>
32 Glu Val Gin Leu Leu Glu ser Gly Gly
Gly Lou Val Gin Pro Gly Gly 151015 Ser
Leu Are Leu Ser Cys Ala Ala Ser Gly rhe
[hr Phe Asp Asp Tyr 202530 Gly Met Ser
Trp Val Arg Gin Ala Pro Gly Lys Gly Lou
Glu Trp Val 354045 Ser Leu Ile Ser Trp
Asp Gly Gly Ser Thr Tyr Tyr Ala Asp ser
val 505560 Lys Gly Arg Phe Thr Ile Ser
Arq Asp Asn Ser Lys Ash fhr Lou Tyr 



65707580  seq.ixt [Cu Gln Met Aar Ser
Leu Aro Ala Giu Asp ihr Ala vol [yr Tyr
Cis 859095 Ala Thr Gly Ile Ala. Val Ala.
Gly Phe Asp Tyr Trp Sly Gin (Sly Th
100105110 Leo val Thr val 115 R210>
33 <211> 110 <212> PdI <213> HOMO
sapiens <400> 33 Gln Ser vol [Cu Ihr Gin
Pro Pro Ser Ala Ser Sly Thr Pro Gly Gin
51015 Aft val Thr Ile Ser Cys Scr Gly Ser
ser Ser ASn Tie Sly Ser Asn 202530 A/al
ASn Trp Tyr Gin Gin Leo Pro Gly Thr Ala
Pro Lys Leo LeU 354045 Tic Tyr Asp Ser
Asn Lys Arg Pre ser Gly val Pro Asp Arg
Phe Ser 505560 Gly Ser Lys Ser Gly Thr
Ser Ala Ser Leu Ala Ile ser Gly Lou Ary 



65707380 Scr GiU Asp Giu Ala Asp Tyr
Tyr Cys Ala Ala Trp Asp Asn Ser Leg
859095 Asn Gly Trp val Phe Gly Gly Gly
Thr Lys 1Ru Thr Val Leu 100105110
<210> 34 <211> 114 <212> PRT <213>
no sapiens <400> 34 Glu val Gin Leo [cu
Giu Ser Gly Gly Gly Leo Val Gln Pro Gly
Gly 151015 Ser [Cu Arg Leo Ser Cys Ala
Ala Ser Gly Phe Thr Phe Ser Ser Syr
202530 Gly Met His Trp val Arg Gin Ala
Pro Gly Lys Gly Leu Glu Trp val 3345 Ser
Leo Ile Scr Trp Asp Gly Tyr Aft Thr His
Tyr Ala ASp ser val 505560 Page 14
sep.txt Lys Gly Arq Phe Thr Tie ser Arg
Asp Asn Ser Lys Asn ahr [Cu Tyr
657075BO Leu Gin Met Asn Sep Leu Am
o Ala Glu Asp Thr Ala slat Tyr Tyr CyS 



859095 hr Thr Gly Ala 5cr Tyr His Ala
[Cu Trp Gly GinLau Val 100110 Thr val
<21fl= 35 <211> 110 <212> PR1 <213>
Homo sapiens <400> 35 Gin Ser Val Lep
ahr Gin Pro Pro ser Ala Ser Gly Thr Pro
Gly Gin 151015 Arg Val Thr Ile ser cys
ser Gly ser Arg Ser Asn Ile Gly Asn Asn
202530 Tyr Val Ser Trp Tyr Glia Gln Leta
Pro Gly Thr Ala Pro Lys [Cu Lei, 354045
Tie Tyr Asp Asp Tie LyS Arg Pro Gem
Gly val Pro Asp Arg Phe Ser 505560 Gly
Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala
Ile ser Gly Leo Arg 65707580 Ser Giu
Asp Glu Ala Asp lyr Tyr Cys Ala Thr Trp
Asp Asp Ser [cu 



859093 Asn Gly Pro val Phe Gly Gly Gly
Thr Lys [Cu Thr Val Lau 100105110
<210> 36 <211> 112 <212> PHI <213>
Homo sapiens <400> 36 Glu Val Gin Leu
[Cu Glu Ser Gly Gly Gly Leu Val Gin Pro
Gly Gly 151013 Ser [Cu Arg [Cu Ser Cys
Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyr
202530  seg.-est Gly Met His Trp Val Arg
cln Ala Pro Gly Lys Gly Leu Glu irp Vol
354045 Ala Lou ile Ser Phe A5p Gly 3cr
Lys ihr Asn ryr Gly Gly Pro Val 505560
Gin cly Aro 'he Thr Ile Ser Arg Asp Asn
ser Cie Asn Thrv Tyr 657075BO Leo Gin
Oct Asn Ser Lou Arg Ala Glu Asp Thr Ala
val ryr Tyr Cys 859095 Thr Arg Gly Ala
Phe Asp Ile lrp Gly Gin Gly Thr Lau Val
Thr Vol 100105110 



<210> 37 <211.> lM9 <212> PeT <213>
HOMO sapiens <400> 37 Gin Ser Val
Lou Thr cln Pro Pro Ser Ala Ser Gly Thr
Pro Gly Gin 151015 Arg Val Thr Ile Ser
cys ser Gly Ser Ser Ser ASO Ile Gly Sep
Asn 202530 ryr Val Tyr Trp Tyr Gin Gin
Leu Pro Gly ihr Ala Pro Lys Leu Lou
354045 Ile Tyr Asp Asn An Lys Arg Pro
ser <fly Val Pro Asp Arg Phe Ser 50SS60
(Sly Ser Lys Ser Gly Thr Ser Ma Ser Lou
Ala ile Ser Gly [Cu Arg 65707580 nor Glu
Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp
Asp Asp Ser Leu 859095 Lys Pro val Phe
Gly Cly Gly [hr Lys [Cu Thr s/al Lou
100105 <210> 38 <211> 115 <212> POT
213 HOW sapiens <4M0> 38 Glu vol Gin
Leu [Cu Glu Ser Gly Gly Gly Lou Vol Gin
Pro G/y Gly 51015 Ser Lou Ary Lou Ser
Cys Ala Ala Ser Gly Phe Shr Phe Ser Ser
Tyr 



202530 Page 16  seg.txt Gly Met Ser Try
Val Arg Gin Ala Pro sly Lys Gly feu oTh
Trn Val 3545 Ala Phe Tie Ser Tyr Asp Sly
Asn Lys Glu 5cr Lyr Ala Asp Ser Val
505560 Lys Gly Ary Phe Thr Ile ser
ArgAsp Asa Ser Lys Asn Thr feu Tyr
65707580 Leu Gin met Mn Ser feu Arg
Ala Glu Asp 7hr Al Vat Tyr fyr Cys
859095 Lye Gly Gly Tyr OW Lee Phe
Asp Tyr irp sly Gin Gly Thr Lcif
100105110 Val Thr 1 <210> 39 <211>
110 <212> Pitt m213> Homo sapiens
<400> 39 Gin Ser val Leu 16r Gin Pro
Pro Ser Ala Scr Gly Thr Pro sly Gin
151015 



Arg 5/al Thr Ile Ser Cys Ser sly Ace Ser
5cr AGO tie Gly Ser Asn 202530 Tyr Val
Tyr Trp Tyr Gln Gin Lee Pro Gly Thr Ala
Pro Lys Lee Leu 354045 Ile Tyr Asp Mn
Mn Lys Arg Pro ser sly Val Pro Asp Arg
Phe Ser SO5560 Sly Ser Lys Ser Gly Thr
Ser Ala Ser Leo Ala Tie ser sly Lee Mg
65707580 Ser Glu Asp Glu Ala Asp Tyr
Tyr cys Ala Ala Trp Asp Asp Son Lee
859095 Ser sly Arg Vol Phe sly Gly Arg
Thr Lys Lee Thr Val Lee 100105110
<210> 40 <211> 118 <212> PRT <213>
Homo sapiens <400> 40  seg.txt Glu Val
Gin Lou Lou G u Ser Gly Gly (fly Leu Val
Gin Pro Gly Sly 151015 Ser leu Arg Leu
ser cys Ala Ala scr Gly Phe Thr Phe Gly
Ser syr 202530 Gly Met His Trp gig] Arg
Gin Ala Pro cly Lys sly Leo Glu Trp Val 



354045 Ser Lou lie Ser Trp Asp Sly sly
Ser Thr Tyr Tyr Ala Asp Ser Val 505560
Lys Gly Arg Phc ihr Ile 5cr Arq Asp Asn
Ser Lys Asn ltr Leu Tyr 65707580 Leo
Gin Met Asn ser Lou Arg Ala Giu Asp Thr
Ala Val Tyr Tyr Gys 859095 Ala Ser Ser
Tle Ser Ala Ala Ala Thr Gly [Cu Asp Tyr
Trp Gly Gin 100105110 Gly Thr Leu Val
Thr Val 115 <210> 41 <211> 110 <212>
PRT <213> uomo sapiens <400> 41 Gin
Ser Val Leo Tim Gln Pro Pro Ser Ala Ser
Sly Thr Pro Gly Gln 151015 Arg Val Thr
Tie Ser Cys Ser Gly ser ifir Ser Asn Ile
Sly Ser Asn 202530 Thr Val Asn Trp Tyr
Sin Sin Leo Pro Gly Thr Val Pro Lys Lcu
Leu 354045 Ile lyr Glu Asn Lys Lys Arg
Pro Ser sly Val Pro Asp Arg Phe Ser
505560 



Cly Ser Lys Ser Gly Thr Ser Ala Ser leu
Ala Ile ser Gly Leo Arg 65707580 Ser Glu
Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp
Asp Asp Ser Lou 859095 Ser Gly Trp val
Phe Gly Sly Gly Thr Lys Leo Thr Val Lou
100105110 <210> 42  <211> 119 <212>
PAT <213> Horne sapiens <400> 42 Glo
Val Gin Leo Lou Glu ser Gly Sly Sly Leo
val Gin Pro Sly Sly 1510ii Phe Leu Arg
Leu ser Cys Ma Ala ser Gly Phe Thr Phe
oar oar Tyr 202530 Ser Vet Asn Trp Val
Arg Gin Ala Pro Gly Lys Sly Leal Giu irp
Val 354045 Ala Phe Ile Arg Tyr Asp Sly
ser Asn LyS Tyr Tyr Ala Asp oar Val
505560 Lys Sly Arg Phe Thr Ile Ser Arg
Asp Asn ser Lys Asn [hr Leg Tyr
657075SO Leo Gin Met Asn ser Lou Arg
Ala Glu Asp [hr Ala val Tyr Tyr Cys
859095 



Ala [hr Arg Arg Ala Ile Ala Val Ala Sly Ala
Phe Asp Ile Trp Gly 100105110 Gin Sly
[hr Leo Val [hr val 115 <210> 43 <211> Ill
<212> PriT <213> HOMO sapiens <400>
43 Gin oar Val Leg Thr Gin Pro Pro Ser
Ala Ser Sly Thr Pro Cy Gin 151015 Arg V
Thr Ile ser cys ser Sly Ser Ala Ser Asn Ile
Gly Ile AGO 202530  Sly Val Asn Tre Tyr
Gln Gin Leo pro Sly [hr Ala Pro Lys Leg
Leo 354045 Ile Tyr Asp Asn Asn Lys Arg
Pro ser Sly Val Pro Asp Arg Phe ser
505560 Sly Ser Lys Ser Sly Thr Ser Ala
ser Leo Ala Ile Ser Gly Leo Aro
65707580 



Ser Cu Asp Glu Ala Asp Tyr Tyr cys Ala
Ala Trp Asp Asp Ser Leo 859095  seq.txt
Ser Gly Gin val val Phe Gly Gly Gly Thr
Lys Leu Thr val Lou 100105110 <210>
44 <211> 118 <212> PRT <213> Homo
sapiens <400> 44 Gin val Gin Leo Leu
Gin ser Gly Gly Gly Leo Val Gin Pro Gly
Gly 15iO15 ser Lou Mg Lou Sex Cys Ala
Ala Ser Gly rho Thr Phe Asp Asp Lyr
2.02530 Gly met Ser 1rp Val Arg Gin Val
Pro Gly Lys Gly Leo Glu Trp val 354045
Ser Len Tie Ser Trp Asp Gly Gly Ser Thr
Tyr Tyr Ala Asp Ser val 503360 Lys Gly
Arg Phe Thr Ile ser Arg Asp Asn Ser Lys
Asn Thr LOU Tyr 65707580 Lou Gin met
Asn Ser Leo Arg Ala Glu Asp Thr Ala val
Tyr Tyr Cys 859095 Aid Arg Pro Ser Gly
Ala Tyr Pro Thr Pro rho Asp Asn Trp Gly
Gin 



100105110 Gly Thr Lou Val Thr Val 115
<210> 45 <211> 110 <212> PRT <213>
Homo sapiens <400> 45 Gin Ser val Leu
Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro
Gly Gin 151013 Arg Val Thr Ile Ser Cys
Ser Gly ser lhr ser Asn Tie Gly ser Asn
202530 Tyr val Tyr Trp Tyr Gin Gin Leu
Pro Gly ahr Ala Pro Lys Leu Leo 334045
Ile Tyr Asp Asn Asn tys Arg Pro ser Gly
val Pro Asp Arg Phe ser 505560  seg.txt
65707580 Ser Glu Asp Glu Ala Asp Tyr
Tyr Cys Ala Ala Trp Asp Asp Ser Lou
859095 Ser clv irp Val Phc Gly Gly Gly
Thr Lys Leu Thr Val Lee 100105110
<210> 46 <211> 114 <212> PuT <213>
Homo sapiens 



,A00 46 Glu Vol Gln Lou Lou Glu Ser Gly
Gly Gly Lee vai Gln Pro Gly Gly 151015
Ser Lee Arg Leu Ser Cys Ala Ala Ser Gly
Phe Thr Phe Thr ser Gly 202530 Pro Met
Ser Trp Val Arg Gln Ala Pro Gly Lys Gly
Lee 01U Trp Val 354045 Ala Val Tle Ser
Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala AS
5cr val 505560 Lys Gly Arg Phe Thr Ile
Ser Arg Asp Asn ser Lys Asn lhr Lou Tyr
65707580 Leu Gln met Aso Ser Leu Arg
Ala Glu Asp Thr Ala val iyr lyr Cys
859095 Ala Arg Gly Ala Glu Ile Phe Asp
Ile Trp Gly Gin Gly Thr Lee val
100105110 Thr cal <210> 47  211> 110
<212> PRT <213> Homo sapiens  400>
47 Gln Ser val Leu Thr Gln Pro Pro Ser
Ala ser Gly ihr Pro Gly din 



51015 Arg val Thr Ile Ser dye See Gly
Ser Ser Ser Asn Ile Gly Ser Aso 202530
Thr Vol Mn Trp Tyr Gln Gln Leu Pro Gly
Thr Ala Pro Lys Lee Lou 354045  seci.txt
Tie Tyr Gly Asn Asn Asn Ary Pro Ser Sly
Val Pro Asp Arg Phe Ser 50SS-60 Gly
Ser Lys 5cr Gly 1hr Ser Ala Ser Leg Ala
Tie Ser Sly Lea Arg 65707580 Ser Glu
Asp Glu Ala Asp lyr Tyr Cys Ala Ser Trp
Asp Asp Ser leu 859095 ser sly val val
'he sly Gly sly Thr Lys Lea ihr val Leu
100105110 <210> 48 m211> 111 <212>
Pat <213> Homo sapiens <400> 48 Glu
Val Gin Leu Lea slu Ser sly Gly Gly Lea
vol Gin Pro sly sly 



151015 Ser Lea Ary Leu Ser Cys Ala Ala
ser sly Phe Thr Phe Asp Asp Tyr 202530
sly Met Ser Trp Val Arg Gin Ala Pro sly
Lys sly Lau Glu Trp Val 35 4045 Ser Lea
Ile Ser 1rp Asp sly sly Ser Thr Tyr Tyr Ala
Asp ser val SO5560 Lys Gly Arg Phe Thr
Ile Ser Arg Asp Asn Ser Lys Asn Thr Teti
Tyr 65707580 Lea Gin met Aso ser Lea
Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
859095 Thr Arg sly Phe Asp Pro Trp Gly
Gin sly lhr Lea Val Thr Val 100105110
<210> 49 <211> 108 <212> PRT <213>
Homo sapiens <400> 49 Gin Scr Val Lou
Thr Gin Pro Pro Ser Ala Ser Sly Thr Pro
Gly Gin 151015 Arg Volhr lie Scr Cys Sor
sly Ser Ser Ser Asn Ile Gly Ser Asn
202530  



sey.txt 4045 Ile Tyr Asp Asn Asn Lys Arg
Pro Ser Gly Val Pro Asp Arg Phe Ser
505560 Gly Ssr Lys Ser Gly Thr Sep Ala
Acr LOU Ala Ile Ser Mb, Ls 65707580
Ser (flu Asp Glu Ma Asp Tyr Tyr Cys Met
lie Trp Pro Ser Asn Ala 859095 ifrp val
Phe Sly Lily Aro Thr Lys Les Thr Val Lou
100105 <210> 50 <211> 114 <211> PRT
<213> Homo sapiens <400> 50 Glu Val
Gin Leu Leu Glu Sep Sly Sly Sly Lou Val
Gin Pro Gly Sly 151015 Ser LOU Arg Lou
Sep Cys Ala Ala Sep Gly Phe Thr Phe
Lys Ser Ser 202530 PrO Met His Irp Val
Arg Gin Ala Pro Gly Lys Sly Ley Glu Trp
Val 354045 Ser Sly val Ser irp Asn sly
Ser Arq Thr His Tyr val Asp Ser val
505560 



Lys Arg Arg Phe Thr ile Ser Ary Asp Asn
Ser Lys Asn Thr Leu Tyr 65707580 Leu
Gln Met Asn ser Leu Arc Ala Glu Asp Thr
Ala Val Tyr Tyr cys 859095 Ala Arg Gly
Ala Pro Ala Phe Asp Ile Try Sly Gin Sly
Thr Lem Val 100105110 Thr val <210>
51 <211A 110 <212 PRT <213> Hors)
sapiens <400> 51 Gln Ser Val Lee 1hr
Gin Pro Pro Ser Ala Ser Gly Thr Pro Sly
Gin 151015 Page 23  seg.txt Aro Val Thr
ale ser cys ser Sly Thr The See Ser Ile
Sly Ser Asn 202530 Thr Val Asn Trp Tyr
Gin Gin Tes Pro Gly The Ala Pro LyS
Leo Lou 354045 11c tyr Asp Asn ASH
Lys Arg Pro Ser Sly Val Pro Asp Arq Phe
ser 5055GO Gly setLys ser Gly Thr Sela
See Leo Ala Ile See sly leu Arg 



657075SO See slu Asp Gip Ala Asp Tyr
Tyr Lys Ala Ala Trp Asp Asp See Leo
859095 ASH My Val Val Phe Sly Gly Gly
Thr Lys Leo Thr Vol Leg 105110 <210>
52 <211> 118 <212> Poi-<213> Homo
sapiens <400> 52 Glu Val Gin Leo Leo
do see Sly Sly sly Lep val Gin Pro My Sly
151015 See LeU Arg Leo See Cys Ala
aLa Ser Sly Phe 1-hr Phe Ser Ser Tyr
202530 Ala met Ser Trp val Arg Gin Ala
Pro Sly Lys Sly Leo Mu Trp val 35/1045
Ser Sly Vol Sly Ser Scr sly val ASH The
Tyr Tyr Ala Asp Ser Val 505560 Lys Sly
Arg Phe thr Ile See Arg Asp Asn See Lys
Asn The Leo Tyr 65707580 Leo sin Met
Aso ser Leo Ary Ala Glu Asp The Ala val
Tyr Tyr Cys 859095 Ala Arg Val Gly Ala
Thr ser see Thr His Phe Asp Tyr Trp Sly
Gin 



100105110 Sly Thr Leo val Thr Val 115
<210> 53 <211> 110 <212> Psi <213>
Homo sapiens  seq.txt <400> 53 Gin Ser
Val Leo Thr Gln Pro Pro ser Ala Scr Gly
Thr Pro Gly Gin 151015 Arg Val Thr Ile
Ser Cys Ser Gly Ser Arg Phe Asn Ile Gly
SCL Ran 202530 Thr Val Asn Trp Tyr
Gln Gin Leo Pro Gly Thr Ala Pro Lys Leg
Leo 354045 Ile Tyr Arg Ran Glu Mn Arg
Pro Ser Gly Val Pro Asp Arg Phe Ser
505560 (fly Ser Lys Ser Gly ser ser Ala
Ser Leo Ala Ile Mr Gly Leo Arg 65707580
Mr Gip Asp Glu Ala Asp Tyr Tyr cys Ala
Ma frp Asp Gly Ser Leo 859095 Ser Ala
Trp Val Phe Gly Gly (fly Thr Lys Leo Thr
val Leo 100105110 



<210> 54 <211> 11.6 <212> PRT <213>
Homo sapiens <220> <221>
misc_feature <222> (103)..(103) <223>
Ma can he any naturally occurring amino
acid <400> 54 Glu Val Gin Leo Leo Glu
Ser Gly Gly Gly Leo Val Gin Pro Gly Gly
151015 Ser Leu Arg Leo ser cys Ala Ala
Ser Gly Phe Mr Phe Ser Ser Tyr 202530
Gly met His Trp Val Mg Gin Ala Pro Gly
Lys Gly Leo Glu 'fro Val 354045 Ala Ala
Ile 5cr Tyr GGly ser Thr Lys Phe Tyr Ala
AS Ser val 505560 Lys Gly Arg Phe Thr
Ile Ser Arg Asp Asn ser Lys Asn Thr Leo
Tyr 65707580 Leo Gln Met Mn Ser Leo
Arg Ala Mu Asp Thr Ala Val Tyr Tyr eye 



859098  seg.txt Ala Ser Gly Val Tyr lyr
Xaa Gly Met Asp Val Trp Gly Gln Gly Thr
100105110 Ley Val [hr Val llo <210> 55
<211> 110 <212> PP? <213> Homo
sapien <400> 55 Gln Ser Val Leu Thr Gln
Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
1510 Arg Val Thr Ile ser eye ser Gly ser
Thr 5cr Asn ale ely ASH Ser 202530 His
Val ['jr Trp Tyr Gln Gln Lev Pro Gly Thr
Ala Pro Lys Lou Lou 354045 Ile Tyr Asn
Asp Mn Lou Ary Pro Soy Gly Val Pro Asp
Arg Phe nor 505560 Gly nor Lys nor Gly
ihr nor Ala nor Lou Ala Ile nor Gly Leu
Arg 65707580 Ser Glu Asp Glu Ala Asp
Tyr Tyr Cys Gln nor Tyr Asp Ser Ser Leu 



859095 Ile Gly Trp met Phe Gly Gly Gly
Thr Lys Leo Lys Val Lou 100105110
<210> 56 <211> 116 <212> PPT <213>
Homo sapiens <400> 56 Glu val Gln Lou
Leu Glu ncr ely Gly Gly Lou Val Gln Pro
Gly Gly 151015 nor Leo Arg Leu ser eye
Ala Ala ser Gly rho Ihr Phe Ser nor Tyr
202530 Ser Met Asn Trp vs/ Arg Gln Ala
Pro Gly Lys Gly Lou Glu Trp Val 4045
Ala Val Ile ser Tyr Asp Gly nor Asn Lys
Tyr Tyr Ala Asp Ser val 505560 Lys Gly
Arg Phe Thr Ile Ser Arg Asp Asn ser Lys
Asn Thr Lou Tyr 65707580 Page 26
seq.txt Lev Gin Met Asn Ser Lev Arg Ala
Giu Asp Thr Ala Met Tyr Tyr Cys 859095 



Ala Arg Lea Asn Arg Ala Gly Ala Phe Asp
Ile Up Gly Gin Gly Thr 100105110 Lea
Val 11w val 115 <210> 57 <211> 110
<212> PRP <213> Homo[n en <4.00> 57
Gin Ser Val Lea Thr Gin Pro Pro Sep Ala
Set- Gly Thr Pro Gly Gln 151015 Arg val
Thr Ile ser cys ser Gly Arg ser ser Asn Ile
Gly Ser Asn 202530 Thr Val Asn Trp Tyr
Gin Gin Lea Pro Gly Thr Ala Pro Lys Lea
Lea 354045 Tie Tyr Lys Asn ASn Gin Arg
Pro Ser Gly Val Pro Asp Arg Phe Ser
505560 Gly Ser Lys ser Gly Thr Ser Ala
Ser Lea Ala Ile Ser Gly Len Arg
65707580 Ser Glu Asp Cu Ala Asp Tyr
ryr Cys Ala Val Trp Asp Gly Ser Lea 



859095 Ser Gly Trp Ala Phe (fly Gly Arg
Thr Lys Leo hr Val Lou 100105110
<210> 58 <211> 112 <212> PR-IS
<213> Homo sapiens <400> 58 Glu Val
Gin Len Leg Glu Ser Gly Gly Gly Lea cal
Gin Pro GIN( Gly 151015 Ser Lea Arg
Lea Ser cys Ala Ala ser Gly Phe Thr Phe
Ser Ser Tyr 202530 Gly met HiS Irp Val
Arg Gin Ala Pro Gly Ly5 Gly Lev Glu Trp
Val 354045 Page 27  seg.txt Ser [Cule
5cr ip Asp Cly Cly 5cr Thr Tyr Tyr Ala AS
Ser Val 505560 Lys Gly Arg Phe Thr Tie
ser A g Asp Acer Lys Asn Thr [cu Tyr
65707580 [cu Gin Piet Asn Ser Leu Arg
Ala Glu Asp Trr Ala Val Tyr Tyr Cy
859095 



Ala Arq Gly Trp Phe Asp Pro Trp Gly din
Gly Thr [Cu Val Thr Val 100105110
<210> 59 <211> 110 <212> PR' <213>
Pomo sapiens <400> 59 Gin Ser Val [Cu
Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro
Gly Gin 15ID15 Arg Val Thr Ile Ser Cys
Scr dy Sor Ser Ser Asn Ile Gly Ser Asn
ao2330 Tyr Val Tyr Trp Tyr Gin Gin Leu
Pro sly Thr Ala Pro Lys Leu [Cu 354045
Ile Tyr Asp Asn Asn Lys Aro Pro ser sly
cal Pro Asp Arg Phe ser 505560 Gly Ser
Lys Ser Sly Thr Ser Ala Ser leo Ala Ile
Ser Sly Let Arg 657075SO Ser Giu Asp
Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp
Sly Ser leu 859095 Asn Sly Pro Val Phe
sly sly Gly Thr Lys [Cu Thr Val Leu
100105110 <210> 60 <211> 111 <212>
Pm-<213> wimp sapiens <400> 60 Glu
cal sin [cu Leu Glu ser sly sly sly Leu cal
Gin Pro sly sly 151015 



ser Leu Aro Leu ser cys Ala Ala ser sly
Phe Thr Phe Arg Asn Tyr 202530 Ala
Met Ser Trp Val Arg Gln Ala Pro sly Lys
sly Leu Slu Trp Val 354045 Page 28
seq.txt Ser Gly Val Ser Trp Asn Gly Ser
Arg Thr His Tyr Ala Asp Ser Val 505560
Lys Gly Arg Phe 7hr Ile Ser Arg Asp Asn
Ser Lys Asn Thr Leo Tyr 63707580 Leu
Gin Met Asn ser Leo Arg Ala Glu Asp Thr
Ala Val Ty r lyr Lys 859095 Thr Thr val
ser Leo Tyr T p dy Gin Gly Thr Leo Val
Thr Val 100105110 <210> 61 <211> 111
<212> PRT <213> Homo saoien <400>
61 Gin Ser Val Leu Thr Gin Pro Pro Ser
Ala Ser Gly Ihr Pro Gly Gin 151015 Arg
Val Thr Ile Ser Cys Thr Gly Ser Ser Ser
Asn Ile Gly Ala Gly 



202530 Tyr Asp Val His Trp Tyr Gin Gin
Leo Pro Gly Thr Ala Pro LyS Leu 354045
Let, Tie Tyr Asp Asn Asn Lys Arg Pro Ser
Gly Val Pro Asp Arg Phe 505560 Ser Gly
Ser Lys Ser Gly Thr Ser Ala Ser Lep Ala
Ile Ser Gly Lou 65707580 Ary Ser Glu
Asp Glu Ala Asp Tyr Tyr Cys Gin Ser Tyr
Asp Ser Ser 859095 Leu ser Arg Trp Val
Phe Gly Gly Gly Thr Lys Leo Thr val Ley
100105110 <210> 62 <211> 118 <212>
Pei <21.3> Homo sapiens <400> 62 Glu
Val Gin Lou Leo Glu ser Gly G y Gly Leo
Val Gin Pro Gly Gly 15101.5 Ser Leo Ary
Leo ser cys Ala Ala Ser Gly Phe Thr Phe
Ser Ser fyr 202530  sem.txt Ala MHis Trp
Val Any Gin Ala Pro (fly Lys Gly Leo GlLp
Val 



354045 Ser Ser Ile Ser ser ser ser ser
ser Ile Tyr Tyr Ala Asp Ser Val 505560
Lys Gly Arg Phe Thr Tie her Arg Asp Asn
Ser fys Asn !lir Le 6570750 Leo Gin yet
Asn Ser Leo Arg Ala Glu Asp Thr Ala Val
Tyr ryr cys 859095 Ala Arg Gly Gly Gly
Gin Gin Leo Gly Ala Phe Asp Ile Trp Gly
Gin 100105110 Gly ifr Leo val Thr Val
115 42104 63 <211> 110 <212> PR[
<213> HOMO Sapiens <400> 63 Gin Scr
Val Leo [hr Gin Pro Pro ser Ala Ser Giy
Thr Pro Gly Gin 151015 Any val Thr Ile
ser cys ser Gly Ser Ser Ser Asn Tie Gly
Ser Asn 202530 Phe Val Thr Trp Tyr Gin
Gin Leo Pro Gly Thr Ala Pro Lys Leo
LOU 354045 Ile Tyr Gly Asn Asn Asn Arg
Pro Ser Gly Val Pro Asp Arg Phe Ser
50SS60 Gly Ser Lys Ser Gly Thr Ser Ala
Ser Lou Ala Ile Ser Gly Leo Any 



65707580 Ser Glu ASp Glu Ala Asp Tyr
ryr Lys Ala Ala Trp Asp Gly Ser Leo
859095 Ser Gly Trp Val Phe Gly Gly Gly
Thr Lys Leo Thr val Leo 100105110
<210> 64 <211> 117 <212s PRT <213>
Porno sapiens <400> 64  securyt Ser
Leu An] Leu Ser Cys Ala Ala Ser Gly Phe
[hr Phe Asp Asp Tyr 202530 Cly Met Ser
Trp Val Arg Gin Ala Pro Gly Lysy Lee
GIP Trp Cal 4043 Ala Val Ile ser Tyr Asp
Gly Ser ASn Lys Tyr Tyr Ala Asp Ser Val
505560 LyS Gly An] Phe [hr Ile Ser Arg
Asp Mn Ser Lys Asa [hr Leu Tyr
65707580 Lou Gin MeL ASn Ser Lee An]
Ala ale Asp [hr Ala Val Tyr Tyr cys
859095 Ala ibr Ala Phe [hr Gly Pro Asp
Ala Phe Asp Ile Trp Gly Gin Gly 



100105110 Thr Lee Vai Thr Val 115
<210> 65 <211> 110 <212> PRT <213>
Homo sapiens <400> 65 Gin Ser Cal Leu
Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro
Gly Gin 151015 Arg val [hr Ile ser Cys
Ser (fly Ser Ser Ser ASn Ile Gly Ser Asn
202530 Ala Val Asn Trp Tyr Gin Gin Leu
Pro Gly [hr Ala Pro Lys Lee Lou 354045
Tie Tyr [hr Asn [hr Asn An] Pro Ser Gly
Val Pre Asp Arg Phe Ser 505560 Gly Ser
Lys Ser Gly [hr Ser Ala Ser Lee Ala Ile
ser Gly Lee Arg 65707580 Ser Glu Asp
Glu Ala AS Tyr Tyr Cys Ala Ala Trp Asp
Asp Ser Lee 859095 ASn Gly Trp val
Phe Gly Gly Gly [hr Lys Leu [hr Cal Lee
100105110 <210> 66 <211> 115 <212>
PR[ 



Sep Lou Arg Lou Sep Cys Ala Ala Sep
Gly Phe Thr Phe Sep Tyr Tyr 202530 Pro
Met rhr ire Val Arg Gin Ala Pro Gly Lys
Gly Lou 61Pp Val 354045 Ala Val Ile Sep
Tyr Asp Ala Sop Gin Th yr lyr Ala du Pro
Val 505560 Lys Gly Arg Phe Thr Ile Sep
Arg Asp Asn Ser Lys Asn Th.eu Tyr
65707580 Lou Gin Met Asn Sep [Cu AP
g Ala Glu Asp Thr Ala Val Tyr Tyr cys
859095 Ala Arg Gly Thr Tyr Gly Leu Leo
Asp Tyr Trp Gly Gin Gly Thr Leu
100105110 val Thr Val 115 <210> 67
<211> 109 <212> PRY <213> Homo
sapiens <220> <221> misc_feature
<222> (10)..(10) <223> Xaa can he any
naturally occurring amino acid 



<220> <221> nMsc_feature <222>
(35)-(38) <223> Xaa can be any naturally
occurring amino acid <400> 67 Gln Ser
Val [Cu Thr Gin Pro Pro ser xaa Sep Gly
Thr PrO Gly Gin 151015 Arg Val Thr Ile
Ser Cys Ser Gly Ser Sep Ser Mn Ile Gly
Mn Asn 202530 Tyr Vol Ser Trp Tyr xaa
Gin Leo Pro Gly Thr Ala Pro Lys Lou Leo
354045 Ile Tyr Asp Asn Asn Lys Arg Pro
Sep Gly Val Pro AS Mg Phe Sep
5055GO Page 32  seq.txt Gly Ser Lys
Scr Gly Ihr Ser Ala Ser Leo Ala Ile ser
Sly Leo Arg 65707580 Ser Glu Asp Glu
Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp
Ser Lou 859095 Ser Sly val Phe Sly sly
Arg Thr Lys Leo Thr Val Leo 



100105 <210> 68 <211> 112 <212> PRT
<213> Homo sap"_n <400> 68 Glu val
Gin Leo Leo Glu Ser Sly Sly Sly Leo Val
Gin Pro Sly Sly 151015 Ser Leo Arg Leu
Ser Cys Ala Ala Ser Sly Phe Thr Phe ser
Asn Tyr 202530 Sly Met His Trp Val Arg
din Ala Pro sly Lys Gly Leo Glu Trp Val
354045 Ser Leo Ile Ser irp Asp Gly Sly
ser Thr Tyr Tyr Ala Asp Ser Val 50SS60
Lys Sly Arg Phe Thr Ile Ser Arg Asp Asn
Ser Lys Asn Thr Leo Tyr 65707580 Leo
Gln met Asn Ser Leu Arg Ala Glu Asp
Thr Ala Val Tyr Tyr Cys 859095 Ile Sly
Ser Trp Phe Asp Pro Trp sly din sly Thr
Leo val Thr val 100105110 <210> 69
<211> 110 <212> PRT <213> Homo
sapiens <220> <221> misc_feature
<222> (72)..(72) 



<223> Xaa can he any naturally
occurring amino acid <220> <221>
misc_feature <222> (82)..(82) <223> sea
can be any naturally occurring amino
acid <400> 69  seq lix 11015 Arg val Thr
Ile Ser Cys Ser (fly Set Set Set Asn Ile
Gly Set Asn 202530 Thr Val Asn Trp Tyr
Gin Gin Leo Pro <Sly Thr Ala Prp Lys
Lev Leo 354045 Ile Tyr Asp ASP Asp Arg
Arg Pro Leo Gly Val Pro Asp Arg Phe Ser
505560 Gly Ser Lys Ser. Gly Thr Ser sac
Ser Leo Ala Ile Ser Gly key Arg
65707580 Set mad Asp Gb Ala Asp Tyr
Tyr Cys Ala Ala Trp Asp Asp ser Leo 5cr
Gly Val 8590 



ValPhe Gly Gly Gly Thr Lys Leo Thr Vol
95 Leo   100 105 110 <210> 70    <211>
116    <212> 00T 



<213> Homo sapiens   <400> 70     Glu
Val din Leo Leo Glu Set Gly Gly Gly Leo
val Gin Pro Gly Gly 151015 Set Leo Arg
Leo Set Cys Ala Ala Set Gly Phe Thr Phe
Asp Asn Tyr 202530 Gly Met Ser Trp val
Arg Gln Ala Pro Gly Lys Gly Leo Glu Trp
Val 354045 



Ala val Ile Ser Tyr ASp Gly ser Asti Lys
Tyr Tyr Ala Asp Ser Val 505560 Lys (fly
Arg Phe Thr Ile Ser Arg Asp Asn Set Lys
Asn Thr Leo Tyr 65707580 Leo Gin met
Asn Ser Leo Arg Ala Glu Asp Thr Ala val
Tyr Tyr Cys 859095 Abs ser Trp Leo Gin
val Asp Ala Phe Asp Leo Trp Gly Gin Gly
Thr 100105110 Leo Cal Thr Val 115
<210> 71. <211> 110  <212> PRI <213>
Homo sapiens seq.txt  <400> 77 Cln Ser
Val Lela ihr cln Proproserale
SerGlyThreroGiyGln 151015 



Arg Val Thr Ile Ser Cys Ser Sly Ser Ser
5cr Ann Tie Gly Ser Ann 202530 Tyr Val
Tyr Trp Tyr Gin Gin Leu Pro sly Ihr Ala
Pro Lys Lou Lou 354045 Ile Tyr Sly Ann
nor Ann Arg Pro nor sly val pro Asp Ary
Phe ser SO5560 sly nor Lys 5cr sly Thr
nor Ala ser Leu Ala Ile Ser Sly Leu Arg
65707580 nor Glu Asp Glu Ala Asp Tyr
Tyr Cys Ala Thr Trp Asp Asp Ser Lou
859095 Asn Sly Trp Val Phe Gly Gly Gly
Thr Lys Lou Thr vol Lou 100105110
<210> 72 <2.11s 112 <212> innT <213>
Homo sapiens <400> 72 (flu va/ Gin Leu
Leu Glu ncr Sly Gly Gly Leu Val Gln Pro
Sly sly 151015 ser Leo Arg Leu Ser Cys
Ala Ala Ser Gly Phe Thr Phe nor Asp Tyr
202530 Sly Met His Trp Val Arg Gin Ala
Pro sly Lys Sly Lou (flu Trp Val 354045
Ala Lou Ile nor Phe Asp Sly nor Lys Thr
Asn Tyr sly sly Pro Val 



505560 Gln Gly Arg Phe Thr Ile nor Arg
Asp Asn ser Glu Asn Thr Leu Tyr
657075BO Lou Gin met Asn nor Leu Arg
Ala slu Asp Thr Ala Val Tyr Tyr Cys
859095 Thr Arg Sly Ala hhe Asp lie Trp
Gly Gin Gly Thr Len Val Thr val
100105110  seq. xt <210> 73 <211> 109
<212> PRT <213> Homo sapiens <400>
73 Gin Ser Val Ley Thr Gin Pro Pro Ser
Ala Ser Gly Thr Pro Gly Gln 151015 Arg
Val Thr Ile Ser Gys Ser Gly Ser Ser Ser
Asn Ile Gly Ser Asn 202530 Tyr val Tyr
Trp Tyr Gin Gln Lee Pro Gly Thr Ala Prg
Lys Lee Lee 354045 Ile Tyr Asp Asn Asn
Lys Arg Pro ser Gly val Pro Asp Arg Phe
ser 505560 Gly Ser Lys Ser Gly Thr Ser
Ala Ser Lee Ala Tie Ser Gly Lee Arg
65707580 



Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala
Ala Trp Asp Asp Ser Leg 859095 Lys Pro
val Phe Gly Gly Gly Thr Lys Lee Thr val
Lee 100105 <210> 74 <211> 115 <212>
PRT <213> Homo sapiens <400> 74 Glu
val Gln Lee Lee Glu ser Gly Gly Gly Lee
val din Pro Gly Gly 1015 Ser Leg Ary Lee
Ser Cys Ala Ala Ser Gly Phe Thr ehe Ser
Asn Tyr 202530 Gly met His Trp val Arg
Gln Ala Pro Gly Lys Gly Lee Glu Trp Val
354045 ser Lee Ile ser Trp Asp Gly Gly
Arg Thr ser Tyr Thr Asp ser Val 505560
Lys Gly Arg Phe Thr Tie ser Arg Asp Asn
Ser Lys Asn Thr Lee Tyr 65707580 Lee
Gln Met asn Ser Lee Afg Ala dc Asp Thr
Ala Vol Tyr Tyr Cys 859095 Ala Arg Gly
Lee Tle Gly Asp Asn Trp Gly Gln Gly Thr
Leg Val Thr 100105110 



Page 36  seq.txt Val Ser Ser 115 <210>
75 <211> 111 <212> PRr <213). Homo
sapien <400> 75 Gin Ser Val Leu Thr Gin
Pro Pro ser Ala ser Gly Thr Pro Ely Gin
151015 Rig Val Thr Ile ser cys Thr Ely
Ser Ser Ser Asn Ile Ely Ala Ely 202330
Tyr Asp Val His Trp Tyr El n Gin Lem Pro
Ely Thr Ala Pro Lys Lou 354045 Leo Ile
Tyr Asp Asn Asn Lys Rig Pro Ser Gly Val
Pro Asp Arg Phe 505560 Scr Gly ser Lys
Ser Ely lhr Ser Ala Ser Leo Ala Ile ser Ely
Leo 65707580 Rig ser Glu Asp Glu Ala
Asp Tyr Tyr Cys Ala Ala Tip Asp Asp Ser 



859095 Leu Ran Ely Trp Val Phe Ely Ely
Ely Thr Lys [Cu Thr Val Leo 100105110
<210> 76 <211> 384 <212> DNA <213>
Homo sapiens <400> 76 atgaagtcac
agacccaggt cttcgtattt ctactgctct gtgtgtctgg
tgrtcatggg60 agtat Lgtga Lgacccagac
Lcccaaattc clgcLtgtat cagcaggaga
cagggttacc120 ataacrtgca aggccagtca
gggtqtgagt aatqatgtaq cttggttcca
gcagaagcca180 gggcagtctc ctaaactgct
gatatactct gcatccactc gctacactgg
agtccctgat240 cgcctcactg gragtggata
tgggacggat ttcactttca ccatcaacac
tgtgcaggct300 gaagacctgg cagtttactt
cigtcagcag gattatacct ctccgacgtt
cggtggaggc360 accaagctgg aaatcaaacg
ggct384 <210> 77 <211> 399 <212>
DNA <213> Homo sapiens <400> 77
secl.txt atggactcca ggctcaattt agttttcctt
gtccttattt taaaaggtgt ccagtgtgac60
gigcagctgg tggagtctgg gggaggcttg
gtgcagcctg gagggtcccg gaaactctcc120
tgtgcagcct ctggattcgc Utcagtagt
tttggaatgc agtgggttcg tcaggctcca180
gagaaggggc tggagtgggt cgcatatatt
agtagtggca gtagtaccat ctactatgca240
gacacagtga agggccgatt caccatctcc
agagacaatc ccaagaacac cctgttcctg300 



caaatgacca gtctaaggtc tgaggacacg
gccatgtatt actgtgtaag atctgggagg360
gactactggg gtcaaggaac ctcagtcacc
gtcagctca399 <210> 78 <211> 337
<212> DNA <213> Homo sapiens <400>
78 atgaggttcc aggttcaggt tctggggctc
cLtctgctct ggatatcagg tgcccagtgt60
gatgtccaga taacccagtc tccatcttat
cttgctgcat ctcctggaga aaccattact120
CitaattgCa gggCaagtaa gaaCatttaC
aaatatttag CCtggtatCa agaaaaaCCt180
gggaaaaCta ataaCCttCt tatCtaCtCt
ggatccactt tgcatictgg aattccatca240
aggttcagtg gcagtggatc tggtacagat
ttcactctca ccatcagtag cctggatcct300
gaagaLtUg Caatgtatta ctgtcaacag
cataatgatt acccgtacac gttcggaggg360
gggaccaagc tggagataaa aCgggCt387
<210> 79 <211> 405 <212> DNA <213>
Flom sapiens <400> 79 atgagagtgc
tgattctitt gtggctgttc acagcctttc ctggtatcct
gtctgatgtg60 cagettcagg agtcgggacc
tggcctggtg aagccttctc agtctctgtc
cctcacctgc120 actgtcactg gctactcaat
caccagtgat tatgccLgga actggatccg
gcagtttcca180 ggaaacaaac tggagtggat
gggctacata agttacagtg gtagtactag
ctacaaccca240 tctctcaaaa gtcgaatctc
tatcactcga gacacatcca agaaccagtt
cttcctgcag300 ttgaattctg tgactactga
ggacacagcc acatattttt gtgcaagaga
ctacggctac360 gictitgact actggggcca
aggcaccact ctcacagtct cc-tut405 



<210> 80 <211> 399 <212> DNA <213>
Homo sapiens <400> 80 atggagacag
acacactcct gitatgggta ctgctgctct
gggttccagg ttccactggt60 gacattgtgc
tgacacagtc tcctgcttcc ttagctgtat
ctctggggca gggggccacc120 atctcatgca
gggccagcaa aagtgtcagt acatctggct
atacttatat gcactggtac180 Page 38  seg.txt
caacagaaac caggacagcc acccaaactc
ctcatctatc ttgcatccaa cctagaatct240
ggggtcciatg ccaggttcag Lggcagtggg
tctgggacag acttcaccct caacatccat300
ccitgtggagg aggaggatgc tgcaacctat
tactgtcagc acagtgggga gcttctitccc360
tcrtuggag gggggaccaa gctggaaata
aaacgggct399 <210> 81 <711> 429
<212> DNA <213> Homo sapiens <400>
81 atgaacttcg ggctcagctt gattttcctt
qccctcattt [aaaaggtyc ccagtgtgag60
gtgcagctgg tggagtctgg gggagactta
gtgaagcctg gagggtccict gaaactctcc120
tgtgcagtct cIggattcac tlatcagtagc
taliggcatqt cttgggttcg ccagartcca180
gacaagaggc tggagtgggt cgcaaccgtt
agtagtggtg gtacttacac ctactatcca240
gacagigtga aggqgcgatt caccatctcc
agagacaatg ccaagaacac cctgtaccitg300
raaatgagca gtctqaagtc tgaggactca
gccatgtatt actgtgcaag acatagggga360 



aactactatg ctacttatta ctatgctatg
gactactggg gtcaaggaac ctcagtcacc420
gitctcctcg429 <210> 82 <211> 108
<211> PRT <213> Homo sapiens <400>
82 Ser Ile Val Met Thr Gin lihr Pro Lys
Phe Leu Lev val ser Ala Gly 151015 Asp
Acg Val lhr lie Ihr Cys Lys Ala Ser Gin
City Val Ser Asn Asp 202530 Val Ala lrp
Phe Gin Gin Lys Pro Giy Gin Sec Pro Lys
Leu Leo Ile 354045 lyr ser Ala Sec Thr
Arg Tyr Thr Gly Val Pro Asp Arg Leo Thr
Gly 505560 ser Gly Tyr Gly Thr Asp Phe
Thr The Thr Ile Asn lhr Val Gin Ala
65707580 Glu Asp Lea Ala Val Tyr Phe
Cys Gin Gln Asp Tyr ]hr Sec Pro Thr
859095 Phe Gly Gly (Sly Thr Lys [Cu Glu
Ile Lys Arg Ala 100LOS  seq.txt 



<210> 83 <211.A 114 <212> PaT <213>
memo sapiens <400> 83 Asp va I Gin
Lee Val ale 5cr Gly ely Gly Lee Val Gin
Pro Gly Gly 15LO15 Ser Arg lys Leu Ser
Cys Ala Ala Ser Gly Phe Ala ['he Ser Ser
['he 202530 Gly Met alp lrp VolArg Gln
Ala Pre ale Lys Gly Leo ale Trp val
354045 Ala Tyr Ile 5cr ser Gly ser ser Thr
Ile Tyr Tyr Ala Asp Thr val 505560 Lys
Gly Arg Phe Thr Tle Ser Arg Asp Asn Pro
Lys Asn Thr Leo Phe 65707580 Leo
GinThr Ser Lee Arg Ser Glu Asp Thr Ala
Met Tyr lyr Cys 859095 val Arg Ser Gly
Arg Asp fyr Trp Gly Gln Cly Thr 5cr val
Thr val 100105110 Ser Ser <210> 84
<211> 109 <212> Pia <213> Hose
sapiens <400> 84 Asp Val Gin Ile Thr
Gln Ser Pro Ser Tyr Leo Ala Ala Ser Pro
Cly 131015 



chi aw Ile ihr Lee Asn Cys Arg Ala ser
Lys Asn Ile Tyr Lys Tyr 202530 Lee Ala
Trp Tyr Gin Glu Lys Pro Gly Lys Thr Asn
Asn Lee Lee Tie 354045 Tyr ser Gly ser
Thr Leo His ser Gly Ile Pro Ser Arg Phe
Ser Gly 305560 ser Gly ser Gly Thr Asp
Phe Thr Lee Thr Tle Ser 5cr Lee Asp Pro
65707580 ale Asp Phe Ala \let Tyr Tyr
Cys Gin Gin His Asn Asp Tyr Pro Tyr
859095 Page 40  sechtxt Thr Phe Gly
Gly Gly Thr Lys Leu Glu Ile Lys Arg Ala
100105 <21?9> 85 <211> 117 <212> Plu
<213> Homo sapiens <400> 85 Asp val
Gin Leu Gin (flu ser Gly Pro Gly Leu Val
Lys Pro ser Gin 151015 Sec Leu 5crLeu
Thr cys Thr Val Thr GI}, Tyr Ser Ile Thr
Ser Asp 



202530 Tyr Ala Trp Asn Trp Ile Arg Gin
Phe Pro Gly Asn -Lys Lou Glu Trp
354045 Met Gly Tyr Ile Ser Tyr Scr Gly
Sur 14ir Ser lyr Mn Pro Ser Leo 505560
Lys Ser Arg Ile ser Ile Thr Arg Asp Thr
ser Lys Asn Gin Phe Phe 65707580 Leu
Gin Leu Asn ser Val Thr Thr Glu Asp Thr
Ala Thr Tyr Phe Cys 859095 Ala Arg Asp
Tyr Gly Tyr Val Phe Asp Tyr Trp Gly Gin
Gly Thr Thr 100105110 [Cu Thr Val Ser
Ser 115 <210> 86 <214> 113 :212> PRT
<213> Homo sapiens <400> 86 Asp Ile
Val Leo Thr Gin Ser Pro Ala Ser Leo Ala
Val Ser Leg Gly 151015 Gin Gly Ala Thr
Tie Ser Cys Arg Ala Ser Lys Ser Val Ser
Thr Ser 202530 Gly Tyr Thr Tyr met His
Trp Tyr Gin Gin Lys Pro Cly Gin PrO Pro 



354015 lys Lev [Cu Ile Tyr [Cu Ala Ser
Asn Leo Glu Ser Gly Val Pro Ala 505560
seg.txt Arg Phe Ser Gly Ser Gly Ser Gly
Thr Asp mhe rhr Loun Ile His 65707580
Pro Val Slu Slu Giu ASp Ala Ala Thr Tyr
Tyr cys 8590 Glu Leu Pro Pro Ser Phe
Gly Gly Sly Thr Lys Leu Glu Ile Lys Arg
100105110 Ala <216> 87 <211> 124
8212> PRT <213> Homo sapiens 8400>
87 Giu Val Gln 1eu Val Glu Ser Gly Gly
Asp Lea Val Lys Pro sly Sly 151015 Ser
Lea Lys Leu Ser Cys Ala Val Ser Sly Phe
Thr Phe ser ser Tyr 202530 Sly Met Ser
irp val Arg Gin Thr Pro Asp Lys Arg Lea
Giu Trp val 354045 



Ala Thr val ser ser Gly Gly Thr Tyr Thr
Tyr Tyr Pro Asp Ser Val 503560 Lys Gly
Arg Phe Thr Tie Ser Arg Asp Asn Ala Lys
Am n Thr Lea Tyr 65707580 Leu Gin Met
Ser Ser Lea Lys Ser Glu Asp Ser Ala Met
Tyr Tyr Cys 859095 Ala Arg His Arg Gly
Mn Tyr Tyr AlaSTyr lyr Tyr Ala met Asp
100105110 Tyr Trp Sly Gln Sly Thr Ser
val Thr val ser ser 115120 <210> 88
<211> 111 <212> PRT <213> Homo
sapiens <400> 88 Asp Ile Val Lea Thr
Gin Ser Pro Asp Ser Lea Ala Val Ser Leu
Gly 151013 Glu Arg Ala Thr Tie Mn Gym
L 20 Ala Ser Lys Ser val ser ahr Ser
2530 Page 42  



seq.txt Ply Tyr Thr Tyr Met His 0-p Tyr
Gin Gin Lys Pro Gly Gin Pro Pro 354045
Lys Leo Leo Ile Tyr Leo Ala Ser Asn Arg
Glu Ser Gly Val Pro Asp 503560 Arg rho
Ser. Gly ser Ply ser Ply [hr Asp rho Thr
Leu Thr Ile ser 65707580 Pro Val Gin Ala
Glu Asp Vsi Ala Thr Tyr Tyr eye Gin His
Ser Gly 859095 Glu 1eu Pro Pro Ser Phe
Gly Gin Gly Thr Lys Leu Glu Ile Lys
100105110 <210> 89 <2111> 124 <212>
513T <213> Homo sapiens <400> 89 Glu
val Gin Leo Val Glu Ser Gly Gly Gly Lei,
Val Gin Pro Gly Gly 151015 Ser LeU Arg
Leo Ser Cys Ala val scr Gly Phe Thr Phe
Ser Ser Tyr 202530 Gly Met Scr Trp Val
Arg Gin Ala Pro Ply Lys Arg Lou Glu frp
val 354045 Ala 'rhr val Ser Ser Ply Ply [hr
Tyr ahr Tyr Tyr Pro Asp ser Val 



505560 Lys Gly Arg Phe Thr Ile ser Arg
Asp Asn ser [ye Asn Thr Len Tyr
65707580 Leo Gin Met Asn ser Leo Arg
Ala Glu Asp Thr Ala Met Tyr Tyr Cys
859095 Ala Arg His Arg Gly Asn Tyr Tyr
Ala Thr Tyr Tyr Tyr Ala 'let Asp
100105110 Tyr Trp Gly Gin Gly Thr Leu
val Thr Val Ser Ser 115120 <210> 90
<211> 124 <212> PRT <213> Homo
sapiens  secttxt Gin val Gin Len Val Gin
Ser Gly Gly Gly [en cci Gin Pro Gly Gly
151015 Ser len Arg LOU Sep Cys Ala
Val Ser Gly rho Thr Rho Ser Ser Ty
202530 Gly MeL Sep Irp cal ,Gin Ala Pro
dy Lys ciy Len Gin Trp val 



354045 Ala Thr cal Sep ser Gly Gly Thr
Tyr Thr Tyr Tyr Pro Asp Ser Val 5055GO
Lys Gly Arg Phe Thr Ile Ser App Asp Asn
Ser Gys Asn lhr Len Tyr 65707580 Len
Gin met Asn Ser Len Arg Ala Glu Asp [hr
Ala Vol fyr lyr Cys 859095 Ala Arg His
App Gly Asn ryr Tyr Ala Thr nyr Tyr lyr
Ala met Asp 100105110 Tyr Trp Gly Gin
Gly Thr ten cal Thr Val Sep ser 115120
<210> 91 <211> 107 <212> Pm-<213>
Homo sapiens <400> 91 Asp Vol Gin Ile
Thr Gin Sep Pro Ser ser Len ser Ala Ser
Pro Gly 151015 AspIle Thr Len Thr cys
Arg Ala ser Lys Asn Ile Tyr Lys Tyr
202530 Len Ala -Fru Tyr Gin Gin Lys Pro
Giy Lys Thr Asn Asn len Len Tie 354045
Tyr Ser Gly Sep Thr Len His Sep Gly Ile
Pro Ser Arg Phe Ser Gly 505560 



Sep Gly Ser Gly Thr Asp rho Thr Len Thr
Ile Ser Ser Len Gin Pro 65707380 Gin
Asp Phe Ala Met Tyr Tyr Cys Gin Gin His
Aso Asp Fyr Pro lyr 859095 Thr Phe Gly
Gin Gly rhr Lys Len Gin Ile Lys 100105
<210> 92  sep.txt <211> 107 <212> POT
<213> gomo sapiens <400> 92 Asp Val
Gin Tle Thr Gin Ser Pro Ser Ser Lcu Ser
Ala Ser Pro Gly 151015 Asp Arg Ile Thr
Lou Thr Cys Arg Ala Ser Lys Asn lle Tyr
Lys Tyr 202530 Lea Ala Trp Tyr Gin Glu
Lys Pro Gly Lys Ala Asn Lys Lea Lea Ile
354045 Tyr ser Gly ser Thr Leu His 5cr
Gly Ile Pro ser Arg Phe ser Gly 



505560 Ser Gly Ser Gly Thr Asp Phe Thr
[Cu Thr Tie Ser Ser [Cu Gin Pro
65707580 Glu Asp Phe Ala Piet Tyr Tyr
Cys Gin Gin His Asn Asp Tyr Pro Tyr
859095 [hr Phe Gly Gin Gly [hr Lys Leu
Glu Ile Lys 100105 <210> 93 <211> 117
<212> Pm-<213> Homo sapiens <400>
93 Asp Val Gin [Cu Gin Glu Ser Gly Pro
Cly [Cu Val Lys Pro Ser Gin 151015 Thr
Lou Ser Lou fhr Cys Thr val ihr Gly Tyr
SereSer Asp 202330 Tyr Ala Trp Asn Trp
Ile Arg Gin Phe Pro Gly Lys Lys Let.; Glu
Trp 354045 Met Gly Tyr Tie ser Tyr ser
Gly ser Thr ser Tyr Asn Pro ser Leu
505560 Lys ser Arg Ile Thr Tie ser Arg
Asp Thr ser Lys Ash Gin Phe Ser
657075SO Len Gin Lea Asn Ser Val Thr
Ala Ala Asp Thr Ala Thr Tyr Phe Cys
859095 



Ala Arg Asp Tyr Gly Tyr Val Phe Asp Tyr
Trp Gly Gin Gly Thr Thr 100105110
seq.txt Leu Thr val Ser Ser 115 <210> 94
<211> 117 <212: PRY <213> Homo
sapiens <400n 94 Gin Val Gln Leo Gin
Glu Ser Gly Pro Gly Lou Val Lys Pro Ser
Gin 151015 Thr Lei! ser Leta Thr cys Thr
val ser Giy Fyr See lie Shr Ser Asp
202530 Tyr Ala Trp Asn Trp Tle Arg Gin
Phe Pro Giy Lys Gly Leo Glu Tip 354045
Met Gly Tyr Ile Ser Tyr Ser Gly Ser Thr
Ser Tyr Asn Pro Ser Leu 505560 Lys Ser
Arg Ile Thr Ile Ser Arg Asp Thr Ser Lys
Asn Gin Phe Ser 65707580 Leo Gin Leo
Asn ser val Thr Ala Ala Asp Thr Ala Val
Tyr Phe Cys 859093 



Ala Arg Asp Tyr sty Tyr Val Phe Asp Tyr
Trp Gly Gin Gly Thr Thr 100105110 Lau
Thr Val Ser Ser 115 <210> 95 <211> 106
<212> PRT <213> Homo sapiens <400>
95 Asp Tie Val MetThr Gin ser Pro Asp
ser Leo Ala val Ser Ala Cly 151015 Glp
Arg Val Thr Tie Asn Cys Lys Ala ser Gin
Gly val Ser Ann Asp 202530 val Ala Trp
Phe Gin Gin Lys Pro Gly Gin Ser Pro Lys
Leo Leo Ile 354045 Tyr See Ala Ser Thr
Arg Tyr Thr Gly Val Pro Asp Arg Leo ser
Gly 505560  se( xt 65707580 Stu Asp val
Ala Val Tyr Phe Cys Gin Gin Asp Tyr Thr
Ser Pro Thr 859095 Phe Gly Gin Gly Thr
Lys Louu Ile Lys 



100105 <210> 96 <211> 106 <212> PRT
<213> Homo sapiens <400> 96 Asp Ile
val Met ihr Gln Ser Pro Asp Ser. Lou Ala
Val Sep Leu Gly 151015 Glu Ary Val Thr
Ile Asn Cys Lys Ala ser Gin Gly val ser
Asn Asp 202530 val Ala Trp Phe Gln Gin
Lys Pro Gly Gin ser Pro Lys Leu seu sle
354045 Tyr Ser Ala Ser Thr Ary Glu Ser
Gly Val Pro Asp Any Leu Ser Gly
SO5560 Ser Gly Ser Gly Thr Asp 'he Thr
Phe Thr Ile Ser Ser Val Gin Ala
65707580 Glu Asp val Ala Val Tyr Phe
Cys Gin Gin Asp 4yr Thr Ser Pro Thr
859095 Phe Gly Gin Gly Thr Lys Leu Glu
Ile Lys 100105 <210> 97 <211> 114
<212> PRT <213s Homo sapiens <400>
97 Asp val Gin Leu Val Glu Scr Gly Gly
Gly Leu Val Gin Pro Gly Gly 151015 



Ser Ary Ary Leu Ser Cys Ala Ala Ser Gly
Phe Ala Phe ser Ser Phe 202530 Gly
Met Gin Trp vArg Gin Ala Pro Gly Lys Gly
Leo Glu Trp val 354045 Ala Tyr ile Ser
ser Gly ser ser Thr Ile Tyr Tyr Ala Asp
Thr val 50DS60  seg.txt Lys Gly Arg Phe
Thr Ile ser Arg Asp Asn Pro Lys Asn hr
Leu lyr 65707580 rev Gin Met ASP Ser
Ten Arg Ala Glu Asp Thr Ala Met Tyr Tyr
rye 85 Val Arg SOP Gly Arg Asp Tyr
9095 Trp Cly Gin Gly Thr Lou val Thr Val
100 105110 ser ser    



<210> 98    <211> 114    <212> pm'
<213> Homo sapiens  



<400> 98     Glu val Gin Lay val Glu Ser
Gly Gly Gly Lou Vol Gin Pro Gly Gly
151015 ser Arg Arg Leo Sep cys Ala Ala
ser Gly Phe Ala Phe ser sec Phe 202530
Gly Met Gin Trp Val Arg Gin Ala Pro Gly
Lys Gly Leu Glo Trp Val 354045 Ala Tyr
Ile Ser Ser Gly Ser Sep Thr Ile Tyr Tyr
Ala Asp Ser Val 505560 Lys Gly Arg Phe
Thr Ile Sep Arg Asp Asn Pro Lys Asti Thr
LOU Tyr 65707580 Leu Gin Met Asn Ser
Lou Arg Ala Glu Asp Thr Ala val Tyr Tyr
cys 859095 Val Arg ser Gly Arg Asp Tyr
Trp (fly Gin Gly Thr Leu Val 1hr val 



100105110 Ser Sep   






