
COMPOSITIONS AND METHODS RELATING TO GLUCAGON RECEPTOR
ANTIBODIES REFERENCE TO RELATED APPLICATIONS This
application claims benefit of U.S. Provisional
Application Ser. No. 60/846,202, filed on September
20, 2006, and U.S. Provisional Application Ser. No.
60/968,977, filed August 30, 2007, the entire
disclosure of which is relied upon and incorporated by
reference herein. FIELD OF THE INVENTION The field of
this invention relates to compositions and methods
related to glucagon receptor antibodies. BACKGROUND OF
THE INVENTION Glucagon is a 29 amino acid hormone
processed from its proform in the pancreatic alpha
cells by cell specific expression of prohormone
convertase 2 (Furuta et al., J . Biol. Chem. 276:
27197-27202 (2001)). During fasting, glucagon
secretion increases in response to falling glucose
levels. Increased glucagon secretion stimulates
glucose production by promoting hepatic glycogenolysis
and gluconeogenesis. Thus glucagon counterbalances the
effects of insulin in maintaining normal levels of
glucose in animals. The glucagon receptor (GCGR) is a
member of the secretin subfamily (family B) of
G-protein-coupled receptors (GCGR). The glucagon
receptor is predominantly expressed in the liver,
where it regulates hepatic glucose output, and the
kidney, reflecting its role in gluconeogenesis. The
activation of the glucagon receptors in the liver
stimulates the activity of adenyl cyclase and
phosphoinositol turnover which subsequently results in
increased expression of gluconeogenic enzymes
including phosphoenolpyruvate carboxykinase (PEPCK),
fructose- 1,6-bisphosphatase (FBPase-1), and
glucose-6-phosphatase (G-6-Pase). In addition,
glucagon signalling activates glycogen phosphorylase
and inhibits glycogen synthase. Studies have shown
that higher basal glucagon levels and lack of
suppression of postprandial glucagon secretion
contribute to diabetic conditions in humans (Muller et
al., N Eng J Med 283: 109-1 15 (1970)). Targeting
glucagon production or function may be one method of
controlling and lowering blood glucose. There is a
continuing need to provide effective treatments for
type 2 diabetes. The present invention addresses this
need by providing novel compositions and methods for
treating type 2 diabetes and related diseases.SUMMARY
OF THE INVENTION In one aspect, the present invention
provides an isolated antigen binding protein
comprising either: a. a light chain CDR3 comprising a
sequence selected from the group consisting of: i . a
light chain CDR3 sequence that differs by no more than
a total of three amino acid additions, substitutions,
and/or deletions from a CDR3 sequence selected from
the group consisting of the light chain CDR3 sequences
of L1-L23, SEQ ID NOs: 72; 74, 76, 78, 80, 83, 85, 87,
89, 91, 93, 95, 97, 100; ii. L Q X2 1 N S X22 P L T
(SEQ ID NO: 208), iii. Q A W D S X23 T V X24 ( SEQ ID
NO: 209); and b. a heavy chain CDR3 sequence
comprising a sequence selected from the group
consisting of: i . a heavy chain CDR3 sequence that
differs by no more than a total of four amino acid
additions, substitutions, and/or deletions from a CDR3
sequence selected from the group consisting of the
heavy chain CDR3 sequences of H1-H23, SEQ ID NO: 165,
167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187,
189, 191, 193, 195, 197, 199; ii. E X25 X26 X27 Y D I
L T G Y X28 X29 Y Y G X30 D V (SEQ ID NO: 210) iii. X3
1 G G G F D Y (SEQ ID NO: 211); or c. the light chain
CDR3 sequence of (a) and the heavy chain CDR3 sequence
of (b); wherein, X2 1 is a histidine residue, or a
glutamine residue, X22 is an asparagine residue, an
aspartate residue, or a tyrosine residue, X23 is an
asparagine residue or a serine residue, X24 is an
isoleucine residue or a valine residue, X25 is a
lysine residue, a glutamate residue, or a proline
residue, X26 is an aspartate residue, a threonine
residue, a glutamine residue, or a proline residue,
X27 is a histidine residue or a tyrosine residue, X28
is an asparagine residue, a histidine residue, an
aspartate residue, or a phenylalanine residue, X29 is
a tyrosine residue, a histidine residue, or an
asparagine residue, X30 is a leucine residue or a
methionine residue, X3 1 is a leucine residue or a
methionine residue, wherein said antigen binding
protein specifically binds to the human glucagon
receptor. In another aspect, the isolated binding
protein further comprises an amino acid sequence
selected from the group consisting of: a. a light
chain CDRl sequence selected from the group consisting
of: i. a light chain CDRl that differs by no more than
three amino acids additions, substitutions, and/or
deletions from a CDRl sequence of L1-L23, SEQ ID NOs:
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38 and 4 1; ii. R S X1Q S L L D X2X3D G T Y T L D
(SEQ ID NO: 200); iii. R A S Q X4 I R N D X5G (SEQ ID
NO: 201); and iv. S G D K L G D K Y X6C (SEQ ID NO:
202); wherein X1 is a serine residue or a threonine
residue, X2 is an arginine residue or a serine
residue, X3 is an aspartate residue or an alanine
residue, X4 is a glycine residue or an aspartate
residue, X5 is a leucine residue or a phenylalanine
residue, X6 is a valine residue or an alanine residue,
b. a light chain CDR2 sequence selected from the group
consisting of : i . a light chain CDR2 that differs by
no more than two amino acid additions, substitutions,
and/or deletions from a CDR2 sequence of LlL23, SEQ ID
NOs: 43, 45, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66,
68, and 70; ii. A A S S L X9 S (SEQ ID NO: 204); and
iii. Q X10 X11K R P S (SEQ ID NO: 205); wherein X9 is
a glutamine residue or a glutamate residue, Xi0 is a
serine residue or a threonine residue, Xn is a
threonine residue, or a serine residue; c. a heavy
chain CDRl sequence selected from the group consisting
of: i . a heavy chain CDRl that differs by no more
than two amino acid additions, substitutions, and/or
deletions from a CDRl sequence of H1-H23, SEQ ID NOs:
102, 104, 106, 108, 111, 113, 115, 117, 118, 120 and
122, ii. X7Y X8M H (SEQ IDNO: 203) wherein X7 is a
serine residue or a threonine residue, X8 is a glycine
residue or an aspartate residue; and d. a heavy chain
CDR2 selected from the group consisting of: i. a heavy
sequence that differs by no more than three amino acid
additions, substitutions, and /or deletions from a
CDR2 sequence of H1-H23, SEQ ID NOs: 124, 126, 128,
130, 132, 134, 136, 138, 140, 143, 145, 147, 149, 151,
153, 155, 157, 159, 161, and 163; ii. X12 I W X13 D G
S X14 K Y Y X15 D S V K G (SEQ ID NO: 206); and iii.
X16 I S X17D G S X18 K Y X19 X20D S V K G (SEQ ED NO:
207); wherein X12 is a serine residue, a phenylalanine
residue, a valine residue, or a glutamate residue, X 3
is a tyrosine residue or an asparagine residue, X14 is
an asparagine residue or a glutamate residue, Xi5 is a
valine residue or an alanine residue, X 6 is a valine
residue or a phenylalanine residue, X17 is a histidine
residue, an aspartate residue, or a tyrosine residue,
Xi8 is an aspartate residue, an asparagine residue, or
a histidine residue, X 9 is a tyrosine residue, or a
serine residue, X20 is an alanine residue or a glycine
residue, wherein said antigen binding protein
specifically binds to the human glucagon receptor. In
a further aspect, the isolated binding protein
comprises an amino acid sequence selected from the
group consisting of: a. a light chain CDRl sequence
that differs by no more than two amino acids
additions, substitutions, and/or deletions from a CDRl
sequence of Ll- L23, SEQ ED NOs: 10, 12, 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38 and 41; b. a
light chain CDR2 sequence that differs by no more than
one amino acid addition, substitution, and/or deletion
from a CDR2 sequence of L1-L23, SEQ ED NOs: 43, 45,
48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, and 70; c
. a light chain CDR3 sequence that differs by no more
than two amino acid additions, substitutions, and/or
deletions from a CDR3 sequence of L1-L23, SEQ ED NOs:
72, 74, 76, 78, 80, 83, 85, 87, 89, 91, 93, 95, 97,
and 100; d. a heavy chain CDRl sequence that differs
by no more than one amino acid addition, substitution,
and/or deletion from a CDRl sequence of H1-H23, SEQ ED
NOs: 102, 104, 106, 108, 111, 113, 115, 117, 118, 120,
and 122; e. a heavy chain CDR2 sequence that differs
by no more than two amino acid additions,
substitutions, and /or deletions from a CDR2 sequence
of H1-H23, SEQ ED NOs: 124, 126, 128, 130, 132, 134,
136, 138, 140, 143, 145, 147, 149, 151, 153, 155, 157,
159, 161, and 163; and f . a heavy chain CDR3 sequence
that differs by no more than three 



amino acid additions, substitutions, and/or deletions
from a CDR3 sequence of H1-H23, SEQ ED NOs: 165, 167,
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189,
191, 193, 195, 197,and 199, wherein the antigen
binding protein specifically binds to the human
glucagon receptor. In a further aspect, the isolated
binding protein comprises an amino acid sequence
selected from the group consisting of: a. a light
chain CDRl sequence that differs by no more than one
amino acid addition, substitution, and/or deletion
from a CDRl sequence of L1-L23, SEQ ID NOs: 10, 12,
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,
and 41; b. a light chain CDR2 sequence of L1-L23, SEQ
ID NOs: 43, 45, 48, 50, 52, 54, 56, 58, 60, 62, 64,
66, 68, and 70; c. a light chain CDR3 sequence that
differs by no more than one amino acid addition,
substitution, and/or deletion from a CDR3 sequence of
L1-L23, SEQ ID NOs: 72, 74, 76, 78, 80, 83, 85, 87,
89, 91, 93, 95, 97, and 100; d. a heavy chain CDRl
sequence of H1-H23, SEQ ID NOs: 102, 104, 106, 108,
111, 113, 115, 117, 118, 120, and 122; e. a heavy
chain CDR2 sequence that differs by no more than one
amino acid addition, substitution, and /or deletions
from a CDR2 sequence of H1-H23, SEQ ID NOs: 124, 126,
128, 130, 132, 134, 136, 138, 140, 143, 145, 147, 149,
151, 153, 155, 157, 159, 161, and 163; and f . a heavy
chain CDR3 sequence that differs by no more than two
amino acid additions, substitutions, and/or deletions
from a CDR3 sequence of H1-H23, SEQ ID NOs: 165, 167,
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189,
191, 193, 195, 197, and 199, wherein the antigen
binding protein specifically binds to the human
glucagon receptor. In a further aspect, the isolated
binding protein comprises an amino acid sequence
selected from the group consisting of: a. a light
chain CDRl sequence of L1-L23, SEQ ID NOs: 10, 12, 14,
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, and
41; b. a light chain CDR3 sequence of L1-L23, SEQ ID
NOs: 72, 74, 76, 78, 80, 83, 85, 87, 89, 91, 93, 95,
97, and 100; c. a heavy chain CDR2 sequence of H1-H23,
SEQ ID NOs: 124, 126, 128, 130, 132, 134, 136, 138,
140, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161,
and 163; and d. a heavy chain CDR3 sequence that
differs by no more than one amino acid addition,
substitution, and/or deletions from a CDR3 sequence of
H1-H23, SEQ ID NOs: 165, 167, 169, 171, 173, 175, 177,
179, 181, 183, 185, 187, 189, 191, 193, 195, 197, and
199, wherein the antigen binding protein specifically
binds to the human glucagon receptor. In yet a further
aspect, the isolated binding protein comprises an
amino acid sequence selected from the group consisting
of: a heavy chain CDR3 sequence of H1-H23, SEQ ID NOs:
165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185,
187, 189, 191, 193, 195, 197, and 199, wherein the
antigen binding protein specifically binds to the
human glucagon receptor. In another aspect, the
isolated binding protein comprises two amino acid
sequences selected from the group consisting of: a. a
light chain CDRl sequence that differs by no more than
three amino acids additions, substitutions, and/or
deletions from a CDRl sequence of L1-L23, SEQ ID NOs:
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38, and 41; b. alight chain CDR2 sequence that
differs by no more than two amino acid additions,
substitutions, and/or deletions from a CDR2 sequence
of L1-L23, SEQ ID NOs: 43, 45, 48, 50, 52, 54, 56, 58,
60, 62, 64, 66, 68, and 70; c. a light chain CDR3
sequence that differs by no more than three amino acid
additions, substitutions, and/or deletions from a CDR3
sequence of L1-L23, SEQ ID NOs: 72, 74, 76, 78, 80,
83, 85, 87, 89, 91, 93, 95, 97, and 100; d. a heavy
chain CDRl sequence that differs by no more than two
amino acid additions, substitutions, and/or deletions
from a CDRl sequence of H1-H23, SEQ ID NOs: 102, 104,
106, 108, 111, 113, 115, 117, 118, 120, and 122; e. a
heavy chain CDR2 sequence that differs by no more than
three amino acid additions, substitutions, and /or
deletions from a CDR2 sequence of H1-H23, SEQ ID NOs:
124, 126, 128, 130, 132, 134, 136, 138, 140, 143, 145,
147, 149, 151, 153, 155, 157, 159, 161, and 163; and
f. a heavy chain CDR3 sequence that differs by no more
than four amino acid additions, substitutions, and/or
deletions from a CDR3 sequence of H1-H23, SEQ ID NOs:
165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185,
187, 189, 191, 193, 195, 197, and 199, wherein the
antigen binding protein specifically binds to the
human glucagon receptor. In another aspect, the
isolated binding protein comprises three amino acid
sequences selected from the group consisting of: a. a
light chain CDRl sequence that differs by no more than
three amino acids additions, substitutions, and/or
deletions from a CDRl sequence of L1-L23, SEQ ID NOs:
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38, and 41; b . a light chain CDR2 sequence that
differs by no more than two amino acid additions,
substitutions, and/or deletions from a CDR2 sequence
of L1-L23, SEQ ID NOs: 43, 45, 48, 50, 52, 54, 56, 58,
60, 62, 64, 66, 68, and 70; c. a light chain CDR3
sequence that differs by no more than three amino acid
additions, substitutions, and/or deletions from a CDR3
sequence of L1-L23, SEQ ID NOs: 72, 74, 76, 78, 80,
83, 85, 87, 89, 91, 93, 95, 97, and 100; d. a heavy
chain CDRl sequence that differs by no more than two
amino acid additions, substitutions, and/or deletions
from a CDRl sequence of H1-H23, SEQ ID NOs: 102, 104,
106, 108, 1 1 1, 113, 115, 117, 118, 120, and 122; e.
a heavy chain CDR2 sequence that differs by no more
than three amino acid additions, substitutions, and
/or deletions from a CDR2 sequence of H1-H23, SEQ ID
NOs: 124, 126, 128, 130, 132, 134, 136, 138, 140, 143,
145, 147, 149, 151, 153, 155, 157, 159, 161, and 163;
and f . a heavy chain CDR3 sequence that differs by no
more than four amino acid additions, substitutions,
and/or deletions from a CDR3 sequence of H1-H23, SEQ
ID NOs: 165, 167, 169, 171, 173, 175, 177, 179, 181,
183, 185, 187, 189, 191, 193, 195, 197, and 199,
wherein the antigen binding protein specifically binds
to the human glucagon receptor. In another aspect, the
isolated binding protein comprises four amino acid
sequences selected from the group consisting of: a. a
light chain CDRl sequence that differs by no more than
three amino acids additions, substitutions, and/or
deletions from a CDRl sequence ofL1-L23, SEQ ID NOs:
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38, and 41; b. a light chain CDR2 sequence that
differs by no more than two amino acid additions,
substitutions, and/or deletions from a CDR2 sequence
of L1-L23, SEQ TD NOs: 43, 45, 48, 50, 52, 54, 56, 58,
60, 62, 64, 66, 68, and 70; c. a light chain CDR3
sequence that differs by no more than three amino acid
additions, substitutions, and/or deletions from a CDR3
sequence of LI-L23, SEQ ID NOs: 72, 74, 76, 78, 80,
83, 85, 87, 89, 91, 93, 95, 97, and 100; d. a heavy
chain CDRl sequence that differs by no more than two
amino acid additions, substitutions, and/or deletions
from a CDRl sequence of H1-H23, SEQ ID NOs: 102, 104,
106, 108, 111, 113, 115, 117, 118, 120, and 122; e. a
heavy chain CDR2 sequence that differs by no more than
three amino acid additions, substitutions, and /or
deletions from a CDR2 sequence ofHl-H23, SEQ ID NOs:
124, 126, 128, 130, 132, 134, 136, 138, 140, 143, 145,
147, 149, 151, 153, 155, 157, 159, 161, and 163; and
f. a heavy chain CDR3 sequence that differs by no more
than four amino acid additions, substitutions, and/or
deletions from a CDR3 sequence ofHl-H23, SEQ ID NOs:
165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185,
187, 189, 191, 193, 195, 197, and 199, wherein the
antigen binding protein specifically binds to the
human glucagon receptor. In another aspect, the
isolated binding protein comprises five amino acid
sequences selected from the group consisting of: a. a
light chain CDRl sequence that differs by no more than
three amino acids additions, substitutions, and/or
deletions from a CDRl sequence of L1-L23, SEQ ID NOs:
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38, and 4 1; b. a light chain CDR2 sequence that
differs by no more than two amino acid additions,
substitutions, and/or deletions from a CDR2 sequence
of L1-L23, SEQ ID NOs: 43, 45, 48, 50, 52, 54, 56, 58,
60, 62, 64, 66, 68, and 70; c. a light chain CDR3
sequence that differs by no more than three amino acid
additions, substitutions, and/or deletions from a CDR3
sequence of L1-L23, SEQ ID NOs: 72, 74, 76, 78, 80,
83, 85, 87, 89, 91, 93, 95, 97, and 100; d. a heavy
chain CDRl sequence that differs by no more than two
amino acid additions, substitutions, and/or deletions
from a CDRl sequence of H1-H23, SEQ IDNOs: 102, 104,
106, 108, 111, 113, 115, 117, 118, 120, and 122; e. a
heavy chain CDR2 sequence that differs by no more than
three amino acid additions, substitutions, and /or 



deletions from a CDR2 sequence of H1-H23, SEQ ID NOs:
124, 126, 128, 130, 132, 134, 136, 138, 140, 143, 145,
147, 149, 151, 153, 155, 157, 159, 161, and 163; and
f. a heavy chain CDR3 sequence that differs by no more
than four amino acid additions, substitutions, and/or
deletions from a CDR3 sequence of H1-H23, SEQ ID NOs:
165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185,
187, 189, 191, 193, 195, 197, and 199, wherein the
antigen binding protein specifically binds to the
human glucagon receptor. In another aspect, the
isolated binding protein comprises: a. a light chain
CDRl sequence that differs by no more than three amino
acids additions, substitutions, and/or deletions from
a CDRl sequence of L1-L23, SEQ ID NOs: 10, 12, 14, 16,
18, 20, 22, 24, 26,28, 30, 32, 34, 36, 38, and 41; b.
a light chain CDR2 sequence that differs by no more
than two amino acid additions, substitutions, and/or
deletions from a CDR2 sequence of L1-L23, SEQ ID NOs:
43, 45, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68,
and 70; c. a light chain CDR3 sequence that differs by
no more than three amino acid additions,
substitutions, and/or deletions from a CDR3 sequence
of L1-L23, SEQ ID NOs: 72, 74, 76, 78, 80, 83, 85, 87,
89, 91, 93, 95, 97, and 100; d. a heavy chain CDRl
sequence that differs by no more than two amino acid
additions, substitutions, and/or deletions from a CDRl
sequence of H1-H23, SEQ ID NOs: 102, 104, 106, 108,
111, 113, 115, 117, 118, 120, and 122; e. a heavy
chain CDR2 sequence that differs by no more than three
amino acid additions, substitutions, and /or deletions
from a CDR2 sequence of H1-H23, SEQ ID NOs: 124, 126,
128, 130, 132, 134, 136, 138, 140, 143, 145, 147, 149,
151, 153, 155, 157, 159, 161, and 163; and f . a heavy
chain CDR3 sequence that differs by no more than four
amino acid additions, substitutions, and/or deletions
from a CDR3 sequence of H1-H23, SEQ ID NOs: 165, 167,
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189,
191, 193, 195, 197, and 199, wherein the antigen
binding protein specifically binds to the human
glucagon receptor. In another aspect, the isolated
antigen binding protein comprises either: a. a light
chain variable domain comprising i . a light chain
CDRl sequence selected from SEQ ID NOs: 10, 12, 14,
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, and
41; ii a light chain CDR2 sequence selected from SEQ
ID NOs: 43, 45, 48, 50, 52, 54, 56, 58, 60, 62, 64,
66, 68, and 70; and iii. a light chain CDR3 sequence
selected from SEQ ID NOs: 72, 74, 76, 78, 80, 83, 85,
87, 89, 91, 93, 95, 97, and 100; b. a heavy chain
variable domain comprising: i . a heavy chain CDRl
sequence selected from SEQ ED NOs: 102, 104, 106, 108,
111, 113, 115, 117, 118, 120, and 122; ii. a heavy
chain CDR2 sequence selected from SEQ ED NOs: 124,
126, 128, 130, 132, 134, 136, 138, 140, 143, 145, 147,
149, 151, 153, 155, 157, 159, 161, and 163; and iii. a
heavy chain CDR3 sequence selected from SEQ ED NOs:
165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185,
187, 189, 191, 193, 195, 197, and 199; or c. the light
chain variable domain of (a) and the heavy chain
variable domain of (b), wherein the antigen binding
protein specifically binds to the human glucagon
receptor. In another aspect, the isolated antigen
binding protein comprises either: a. a light chain
variable domain sequence selected from the group
consisting of: i . amino acids having a sequence at
least 80% identical to a light chain variable domain
sequence selected from Ll- L23, SEQ ED NOs: 213, 215,
217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237,
239, 241, 243, 245, 247, 249, 251, 253, 255, and 257;
ii. a sequence of amino acids encoded by a
polynucleotide sequence that is at least 80% identical
to a polynucleotide sequence encoding the light chain
variable domain sequence of L1-L23, SEQ ED NOs: 212,
214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234,
236, 238, 240, 242, 244, 246, 248, 250, 252, 254, and
256; iii. a sequence of amino acids encoded by a
polynucleotide sequence that hybridizes
undermoderately stringent conditions to the complement
of a polynucleotide consisting of a light chain
variable domain sequence of L1-L23 of SEQ ID NOs: 212,
214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234,
236, 238, 240, 242, 244, 246, 248, 250, 252, 254, and
256; b. a heavy chain variable domain sequence
selected from the group consisting of: i . a sequence
of amino acids that is at least 80% identical to a
heavy chain variable domain sequence of Hl- H23 of SEQ
ID NOs: 259, 261, 263, 265, 267, 269, 271, 273, 275,
277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297,
299, 301, and 303; ii. a sequence of amino acids
encoded by a polynucleotide sequence that is at least
80% identical to a polynucleotide sequence encoding
the heavy chain variable domain sequence of H1-H23,
SEQ ID NOs: 258, 260, 262, 264, 266, 268, 270, 272,
274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294,
296, 298, 300, and 302; iii. a sequence of amino acids
encoded by a polynucleotide sequence that hybridizes
under moderately stringent conditions to the
complement of a polynucleotide consisting of a heavy
chain variable domain sequence of H1-H23, SEQ ID NOs:
258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278,
280, 282, 284, 286, 288, 290, 292, 294, 296, 298, 300,
and 302; or c. the light chain variable domain of (a)
and the heavy chain variable domain of (b), wherein
said antigen binding protein specifically binds to the
human glucagon receptor. In one embodiment, the
isolated antigen binding protein comprises either: a.
a light chain variable domain sequence selected from
the group consisting of: L1-L23 of SEQ ID NOs: 213,
215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235,
237, 239, 241, 243, 245, 247, 249, 25 1, 253, 255, and
257; b. a heavy chain variable domain sequence
selected from the group consisting of: H1-H23 of SEQ
ID NOs: 259, 261, 263, 265, 267, 269, 271, 273, 275,
277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297,
299, 301, and 303; or c. the light chain variable
domain of (a) and the heavy chain variable domain of
(b), wherein the antigen binding protein specifically
binds to the human glucagon. In another embodiment the
isolated antigen binding protein comprises a
combination of a light chain variable domain and a
heavy chain variable domain selected from the group of
combinations consisting of: LlHl, L2H2, L3H3, L4H4,
L5H5, L6H6, L7H7, L8H8, L9H9, LlOHlO, LIlHl 1, L12H12,
L13H13, L14H14, L15H15, L16H16, L17H17, L18H18,
L19H19, L20H20, L21H21, L22H22, and L23H23 wherein the
antigen binding protein specifically binds to the
human glucagon receptor. In one embodiment, the
isolated antigen binding protein further comprises:
the light chain constant sequence of SEQ ID NO: 305;
the light chain constant sequence of SEQ ID NO: 307;
the heavy chain constant sequence of SEQ ID NO: 309;
the light chain constant sequence of SEQ ID NO: 305
and the heavy chain constant sequence of SEQ ID NO:
309; or the light chain constant sequence of SEQ ID
NO: 307 and the heavy chain constant sequence of SEQ
ID NO: 309. In one aspect, the isolated antigen
binding protein is selected from the group consisting
of a human antibody, a humanized antibody, chimeric
antibody, a monoclonalantibody, a polyclonal antibody,
a recombinant antibody, an antigen-binding antibody
fragment, a single chain antibody, a diabody, a
triabody, a tetrabody, a Fab fragment, an F(fa')x
fragment, a domain antibody, an IgD antibody, an IgE
antibody, and IgM antibody, and IgGl antibody, and
IgG2 antibody, and IgG3 antibody, and IgG4 antibody,
and IgG4 antibody having at least one mutation in the
hinge region that alleviates a tendency to form intra
H-chain disulfide bonds. In one embodiment, the
antigen binding protein is a human antibody. In
another aspect, the isolated antigen binding protein,
when bound to the human glucagon receptor: a. binds to
the human glucagon receptor with substantially the
same Kd as a reference antibody; b. inhibits glucagon
stimulation of the human glucagon receptor with
substantially the same IC50 as said reference
antibody, or c. competes for binding with said
reference antibody, wherein said reference antibody
comprises a combination of light chain and heavy chain
variable domain sequences selected from the group
consisting of LlHl, L2H2, L3H3, L4H4, L5H5, L6H6,
L7H7, L8H8, L9H9, Ll IHl 1, L12H12, L13H13, L15H15,
L21H21, and L22H22. In another aspect, provided is an
isolated human antibody, that when bound to the human
glucagon receptor: a. binds to the human glucagon
receptor with substantially the same Kd as a reference
antibody; b. inhibits glucagon stimulation of the
human glucagon receptor with substantially the same
IC50 as said reference antibody, or c. competes for
binding with said reference antibody, wherein said
reference antibody comprises a combination of light
chain and heavy chain variable domain sequences
selected from the 



group consisting of A-I, A-2, A-3, A-4, A-5, A-6, A-7,
A-8, A-9, A-Il, A-12, A-13, A-15, A-21, andA-22. In
another aspect, provided is an isolated human
antibody, that, when bound to the human glucagon
receptor: a. specifically binds to Ser80 to Serl 19 of
the human glucagon receptor; b. reduces glucagon
signalling with an IC50 value of 90 nM or less; c.
lowers blood glucose in an animal model; d. both a and
b, or e. both a, b, and c. In one embodiment, the
animal model is the ob/ob animal model. In another
aspect, provided is a pharmaceutical composition
comprising the antigen binding proteins in admixture
with a pharmaceutically acceptable carrier. In another
embodiment, the pharmaceutical composition comprises
an isolated human antibody in admixture with a
pharmaceutically acceptable carrier. In another
aspect, provided is an isolated nucleic acid molecule
comprising the polynucleotide sequence that encodes
the light chain variable domain, the heavy chain
variable domain, or both, of an antigen binding
protein of the invention. In one embodiment, the
polynucleotide comprises a light chain variable domain
polynucleotide sequence L1-L23, SEQ ID NOs: 212, 214,
216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236,
238, 240,242, 244, 246, 248, 250, 252, 254, and 256, a
heavy chain variable domain polynucleotide sequence
H1-H23, SEQ ID NO: 258, 260, 262, 264, 266, 270, 272,
274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294,
296, 298, 300, 302, or both. Also provided are vectors
comprising the polynucleotides of the present
invention. In one embodiment the vector is an
expression vector. Also provided is a host cell
comprising the vector. Also provided is a hybridoma
capable of producing the antigen binding protein of
the invention. Further provided is a method of making
the antigen binding protein of the present invention
comprising culturing the host cell under conditions
that allow the cell to express the antigen binding
protein of the invention. Also provided is a method of
lowering blood glucose in a subject in need thereof
comprising administering a therapeutically effective
amount of the pharmaceutical compositions to the
subject. Also provided is a method of improving
glucose tolerance in a subject in need thereof
comprising administering a therapeutically effective
dosage of the pharmaceutical compositions to the
subject. Also provided is a method of preventing or
treating type 2 diabetes or related disorders in a
subject in need thereof by administering a
therapeutically effective amount of the pharmaceutical
compositions to the subject. In one embodiment, the
subject is a human subject. In another embodiment, the
related disorder is selected from hyperglycemia,
impaired fasting glucose, impaired glucose tolerance,
dyslipodemia, and metabolic syndrome. Also provided is
the use of the pharmaceutical compositions of the
invention in the preparation of a medicament useful
for lowering blood glucose, preventing or treating
type 2 diabetes and related disorders including
hyperglycemia, impaired fasting glucose, impaired
glucose tolerance, dyslipodemia, and metabolic
syndrome. BRIEF DESCRIPTION OF THE FIGURES Figure 1
shows blood glucose levels of 14-week old male ob/ob
mice after a single injection of antibody A-3 or
antibody A-4 compared with buffer , at a dose of 1 or
3 mg/kg (n = 10 animals/group). Blood glucose was
measured at time 0 and at 24, 48, 96, 120, 144, 192
and 240 hours after injection. Figure 2 shows blood
glucose levels of 14-week old male ob/ob mice after a
single injection of antibody A-3, or antibody A-9
compared with buffer at a dose of 1 or 3 mg/kg (n = 10
animals/group). Blood glucose was measured at time 0
and at 24, 72, 120, 192, and 240 hours after
injection. Figure 3 shows the results of an oral
glucose tolerance test (GTT) showing the glucose
levels under the curve (AUC) before (GTTl and GTT2)
and after (GTT3, 4, and 5) a single subcutaneous
injection of vehicle or antibody 9 (A9).Figure 4 shows
unlabeled antibodies capable of competing for binding
with labeled antibody A-3 (surmountable antibodies).
Figure 5 shows unlabeled antibodies capable of
partially competing for binding with labeled antibody
A-3 (partially surmountable antibodies). Figure 6
shows unlabeled antibodies not capable of competing
for binding with labeled antibody A-3 (unsurmountable
antibodies). Figure 7 shows the results of binding
studies for four anti-GCGR antibodies to chimeric
receptors constructed from human GCGR and human GLP-I
receptors as indicted. DETAILED DESCRIPTION OF THE
INVENTION The present invention relates to antigen
binding proteins such as antibodies that specifically
bind to the human glucagon receptor (GCGR). These
include antigen binding proteins that inhibit or block
the binding of glucagon to human GCGR, and reduce
glucagon signalling through the receptor. In one
embodiment, provided are human antibodies including
antagonistic antibodies capable lower blood glucose in
animal models. The antigen binding proteins are useful
for treating diabetes and related diseases. The
present invention further provides compositions, kits,
and methods relating to antigen binding proteins that
specifically bind to the human glucagon receptor. Also
provided are nucleic acid molecules, and derivatives
and fragments thereof, comprising a sequence of
polynucleotides that encode all or a portion of a
polypeptide that binds to the glucagon receptor, such
as a nucleic acid encoding all or part of an
anti-glucagon receptor antibody, antibody fragment, or
antibody derivative. The present invention further
provides vectors and plasmids comprising such nucleic
acids, and cells or cell lines comprising such nucleic
acids and/or vectors and plasmids. The provided
methods include, for example, methods of making,
identifying, or isolating antigen binding proteins
that bind to human GCGR, such as anti-GCGR antibodies,
methods of determining whether an antigen binding
protein binds to GCGR, methods of making compositions,
such as pharmaceutical compositions, comprising an
antigen binding protein that binds to human GCGR, and
methods for administering an antigen binding protein
that binds GCGR to a subject, for example, methods for
treating a condition mediated by GCGR, and for
modulating a biological activity associated with
glucagon signalling in vivo or in vitro.Definitions
Polynucleotide and polypeptide sequences are indicated
using standard one- or threeletter abbreviations.
Unless otherwise indicated, polypeptide sequences have
their amino termini at the left and their carboxy
termini at the right, and single-stranded nucleic acid
sequences, and the top strand of double-stranded
nucleic acid sequences, have their 5' termini at the
left and their 3' termini at the right. A particular
section of a polypeptide can be designated by amino
acid residue number such as amino acids 80 to 119, or
by the actual residue at that site such as Ser80 to
Serl 19. A particular polypeptide or polynucleotide
sequence also can be described by explaining how it
differs from a reference sequence. Polynucleotide and
polypeptide sequences of particular light and heavy
chain variable domains are designated Ll ("light chain
variable domain 1"), Hl ("heavy chain variable domain
1"). Antigen binding proteins or antibodies comprising
a light chain and heavy chain are indicated by
combining the name of the light chain and the name of
the heavy chain variable domains. For example, "L4H7,"
indicates an antibody comprising the light chain
variable domain of L4 and the heavy chain variable
domain of H7. Unless otherwise defined herein,
scientific and technical terms used in connection with
the present invention shall have the meanings that are
commonly understood by those of ordinary skill in the
art. Further, unless otherwise required by context,
singular terms shall include pluralities and plural
terms shall include the singular. Generally,
nomenclatures used in connection with, and techniques
of, cell and tissue culture, molecular biology,
immunology, microbiology, genetics and protein and
nucleic acid chemistry and hybridization described
herein are those well known and commonly used in the
art. The methods and techniques of the present
invention are generally performed according to
conventional methods well known in the art and as
described in various general and more specific 



references that are cited and discussed throughout the
present specification unless otherwise indicated. See,
e.g., Sambrook et al. Molecular Cloning: A Laboratory
Manual, 2d ed., Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y. (1989) and Ausubel et al.,
Current Protocols in Molecular Biology, Greene
Publishing Associates (1992), and Harlow and Lane
Antibodies: A Laboratory Manual Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (1990),
which are incorporated herein by reference. Enzymatic
reactions and purification techniques are performed
according to manufacturer's specifications, as
commonly accomplished in the art or as described
herein. The terminology used in connection with, and
the laboratory procedures and techniques of,
analytical chemistry, synthetic organic chemistry, and
medicinal and pharmaceutical chemistry described
herein are those well known and commonly used in the
art. Standard techniques can be used for chemical
syntheses, chemical analyses, pharmaceutical
preparation, formulation, and delivery, and treatment
of patients.The following terms, unless otherwise
indicated, shall be understood to have the following
meanings: The term "isolated molecule" (where the
molecule is, for example, a polypeptide, a
polynucleotide, or an antibody) is a molecule that by
virtue of its origin or source of derivation (1) is
not associated with naturally associated components
that accompany it in its native state, (2) is
substantially free of other molecules from the same
species (3) is expressed by a cell from a different
species, or (4) does not occur in nature. Thus, a
molecule that is chemically synthesized, or expressed
in a cellular system different from the cell from
which it naturally originates, will be "isolated" from
its naturally associated components. A molecule also
may be rendered substantially free of naturally
associated components by isolation, using purification
techniques well known in the art. Molecule purity or
homogeneity may be assayed by a number of means well
known in the art. For example, the purity of a
polypeptide sample may be assayed using polyacrylamide
gel electrophoresis and staining of the gel to
visualize the polypeptide using techniques well known
in the art. For certain purposes, higher resolution
may be provided by using HPLC or other means well
known in the art for purification. The terms "glucagon
inhibitor", and "glucagon antagonist" are used
interchangeably. Each is a molecule that detectably
inhibits glucagon signalling. The inhibition caused by
an inhibitor need not be complete so long as it is
detectable using an assay. For example, the cell-based
assay described in Example 4 below, demonstrates an
assay useful for determining glucagon signalling
inhibition. The terms "peptide" "polypeptide" and
"protein" each refers to a molecule comprising two or
more amino acid residues joined to each other by
peptide bonds. These terms encompass, e.g., native and
artificial proteins, protein fragments and polypeptide
analogs (such as muteins, variants, and fusion
proteins) of a protein sequence as well as
posttranslationally, or otherwise covalently or
non-covalently, modified proteins. A peptide,
polypeptide, or protein may be monomeric or polymeric.
The term "polypeptide fragment" as used herein refers
to a polypeptide that has an amino-terminal and/or
carboxy-terminal deletion as compared to a
corresponding full-length protein. Fragments can be,
for example, at least 5, 6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 20, 50, 70, 80, 90, 100, 150 or 200 amino
acids in length. Fragments can also be, for example,
at most 1,000, 750, 500, 250, 200, 175, 150, 125, 100,
90, 80, 70, 60, 50, 40, 30, 20, 15, 14, 13, 12, 11, or
10 amino acids in length. A fragment can further
comprise, at either or both of its ends, one or more
additional amino acids, for example, a sequence of
amino acids from a different naturally-occurring
protein (e.g., an Fc or leucine zipper domain) or an
artificial amino acid sequence (e.g., an artificial
linker sequence). Polypeptides of the invention
include polypeptides that have been modified in any
way and for any reason, for example, to: (1) reduce
susceptibility to proteolysis, (2)
reducesusceptibility to oxidation, (3) alter binding
affinity for forming protein complexes, (4) alter
binding affinities, and (4) confer or modify other
physicochemical or functional properties. Analogs
include muteins of a polypeptide. For example, single
or multiple amino acid substitutions (e.g.,
conservative amino acid substitutions) may be made in
the naturally occurring sequence (e.g., in the portion
of the polypeptide outside the domain(s) forming
intermolecular contacts). A "conservative amino acid
substitution" is one that does not substantially
change the structural characteristics of the parent
sequence (e.g., a replacement amino acid should not
tend to break a helix that occurs in the parent
sequence, or disrupt other types of secondary
structure that characterize the parent sequence or are
necessary for its functionality). Examples of
art-recognized polypeptide secondary and tertiary
structures are described in Proteins, Structures and
Molecular Principles (Creighton, Ed., W. H. Freeman
and Company, New York (1984)); Introduction to Protein
Structure (C. Branden and J . Tooze, eds., Garland
Publishing, New York, N.Y. (1991)); and Thornton et
al. Nature 354:105 (1991), which are each incorporated
herein by reference. The present invention also
provides non-peptide analogs of GCGR antigen binding
proteins. Non-peptide analogs are commonly used to
provide drugs with properties analogous to those of
the template peptide. These types of non-peptide
compound are termed "peptide mimetics" or
"peptidomimetics". Fauchere, J. Adv. Drug Res. 15:29
(1986); Veber and Freidinger TINS p.392 (1985); and
Evans et al. J. Med. Chem. 30:1229 (1987), which are
incorporated herein by reference. Peptide mimetics
that are structurally similar to therapeutically
useful peptides may be used to produce an equivalent
therapeutic or prophylactic effect. Generally,
peptidomimetics are structurally similar to a paradigm
polypeptide (i.e., a polypeptide that has a desired
biochemical property or pharmacological activity),
such as a human antibody, but have one or more peptide
linkages optionally replaced by a linkage selected
from the group consisting of: -CH 2NH-, -CH 2S-, -CH
2- CH2- , -CH=CH-(cis and trans), -COCH 2- , -CH(OH)CH
2- , and -CH 2SO-, by methods well known in the art.
Systematic substitution of one or more amino acids of
a consensus sequence with a D-amino acid of the same
type (e.g., D-lysine in place of L-lysine) may also be
used to generate more stable peptides. In addition,
constrained peptides comprising a consensus sequence
or a substantially identical consensus sequence
variation may be generated by methods known in the art
(Rizo and Gierasch Ann. Rev. Biochem. 6 1:387 (1992),
incorporated herein by reference), for example, by
adding internal cysteine residues capable of forming
intramolecular disulfide bridges which cyclize the
peptide. A "variant" of a polypeptide (e.g., an
antibody) comprises an amino acid sequence wherein one
or more amino acid residues are inserted into, deleted
from and/or substituted into the amino acid sequence
relative to another polypeptide sequence. Variants of
the invention include fusion proteins.A "derivative"
of a polypeptide is a polypeptide (e.g., an antibody)
that has been chemically modified, e.g., via
conjugation to another chemical moiety such as, for
example, polyethylene glycol, albumin (e.g., human
serum albumin), phosphorylation, and glycosylation.
Unless otherwise indicated, the term "antibody"
includes, in addition to antibodies comprising two
full-length heavy chains and two full-length light
chains, derivatives, variants, fragments, and muteins
thereof, examples of which are described below. An
"antigen binding protein" is a protein comprising a
portion that binds to an antigen and, optionally, a
scaffold or framework portion that allows the antigen
binding portion to adopt a conformation that promotes
binding of the antigen binding protein to the antigen.
Examples of antigen binding proteins include
antibodies, antibody fragments (e.g., an antigen
binding portion of an antibody), antibody derivatives,
and antibody analogs. The antigen binding protein can
comprise, for example, an alternative protein scaffold
or artificial scaffold with grafted CDRs or CDR
derivatives. Such scaffolds include, but are not
limited to, antibody-derived scaffolds comprising
mutations introduced to, for example, stabilize the
three-dimensional structure of the antigen binding
protein as well as wholly synthetic scaffolds
comprising, for example, a biocompatible polymer. See,
for example, Korndorfer et al., 2003, Proteins:
Structure, Function, and Bioinformatics, Volume 53,
Issue 1:121-129; 



Roque et al., 2004, Biotechnol. Prog. 20:639-654. In
addition, peptide antibody mimetics ("PAMs") can be
used, as well as scaffolds based on antibody mimetics
utilizing fbronection components as a scaffold. An
antigen binding protein can have, for example, the
structure of a naturally occurring immunoglobulin. An
"immunoglobulin" is a tetrameric molecule. In a
naturally occurring immunoglobulin, 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
carboxy-terminal portion of each chain defines a
constant region primarily responsible for effector
function. Human light chains are classified as kappa
and lambda light chains. Heavy chains are classified
as mu, delta, gamma, alpha, or epsilon, and define the
antibody's isotype as IgM, IgD, IgG, IgA, and IgE,
respectively. Within light and heavy chains, the
variable and constant regions are joined by a "J"
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))
(incorporated by reference in its entirety for all
purposes). The variable regions of each light/heavy
chain pair form the antibody binding site such that an
intact immunoglobulin has two binding sites. Naturally
occurring immunoglobulin chains exhibit the same
general structure of relatively conserved framework
regions (FR) joined by three hypervariable regions,
alsocalled complementarity determining regions or
CDRs. From N-terminus to C-terminus, both light and
heavy chains comprise the domains FRl, CDRl, FR2,
CDR2, FR3, CDR3 and FR4. The assignment of amino acids
to each domain is in accordance with the definitions
of Kabat et al. in Sequences of Proteins of
Immunological Interest, 5th Ed., US Dept. of Health
and Human Services, PHS, NIH, NIH Publication no.
91-3242, 1991. An "antibody" refers to an intact
immunoglobulin or to an antigen binding portion
thereof that competes with the intact antibody for
specific binding, unless otherwise specified. Antigen
binding portions may be produced by recombinant DNA
techniques or by enzymatic or chemical cleavage of
intact antibodies. Antigen binding portions include,
inter alia, Fab, Fab', F(ab') 2, Fv, domain antibodies
(dAbs), fragments including complementarity
determining regions (CDRs), single-chain antibodies
(scFv), chimeric antibodies, diabodies, triabodies,
tetrabodies, and polypeptides that contain at least a
portion of an immunoglobulin that is sufficient to
confer specific antigen binding to the polypeptide. A
Fab fragment is a monovalent fragment having the VL,
VH, CL and CH1 domains; a F(ab') 2 fragment is a
bivalent fragment having two Fab fragments linked by a
disulfide bridge at the hinge region; a Fd fragment
has the VH and CH1 domains; an Fv fragment has the VL
and VH domains of a single arm of an antibody; and a
dAb fragment has a VH domain, a VL domain, or an
antigen-binding fragment of a VH or VL domain (US Pat.
No. 6,846,634, 6,696,245, US App. Pub. No. 05/0202512,
04/0202995, 04/0038291, 04/0009507, 03/0039958, Ward
et al., Nature 341:544-546, 1989). A single-chain
antibody (scFv) is an antibody in which a VL and a
VHregion are joined via a linker (e.g., a synthetic
sequence of amino acid residues) to form a continuous
protein chain wherein the linker is long enough to
allow the protein chain to fold back on itself and
form a monovalent antigen binding site (see, e.g.,
Bird et al., 1988, Science 242:423-26 and Huston et
al., 1988, Proc. Natl. Acad. Sci. USA 85:5879-83).
Diabodies are bivalent antibodies comprising two
polypeptide chains, wherein each polypeptide chain
comprises VH and VL domains joined by a linker that is
too short to allow for pairing between two domains on
the same chain, thus allowing each domain to pair with
a complementary domain on another polypeptide chain
(see, e.g., Holliger et al., 1993, Proc. Natl. Acad.
Sci. USA 90:6444-48, and Poljak et al., 1994,
Structure 2 :1121-23). If the two polypeptide chains
of a diabody are identical, then a diabody resulting
from their pairing will have two identical antigen
binding sites. Polypeptide chains having different
sequences can be used to make a diabody with two
different antigen binding sites. Similarly, tribodies
and tetrabodies are antibodies comprising three and
four polypeptide chains, respectively, and forming
three and four antigen binding sites, respectively,
which can be the same or different. Complementarity
determining regions (CDRs) and framework regions (FR)
of a given antibody may be identified using the system
described by Kabat et al. in Sequences ofProteins of
Immunological Interest, 5th Ed., US Dept. of Health
and Human Services, PHS, NIH, NIH Publication no.
91-3242, 1991. One or more CDRs may be incorporated
into a molecule either covalently or noncovalently to
make it an antigen binding protein. An antigen binding
protein may incorporate the CDR(s) as part of a larger
polypeptide chain, may covalently link the CDR(s) to
another polypeptide chain, or may incorporate the
CDR(s) noncovalently. The CDRs permit the antigen
binding protein to specifically bind to a particular
antigen of interest. An antigen binding protein may
have one or more binding sites. If there is more than
one binding site, the binding sites may be identical
to one another or may be different. For example, a
naturally occurring human immunoglobulin typically has
two identical binding sites, while a "bispecific" or
"bifunctional" antibody has two different binding
sites. The term "human antibody" includes all
antibodies that have one or more variable and constant
regions derived from human immunoglobulin sequences.
In one embodiment, all of the variable and constant
domains are derived from human immunoglobulin
sequences (a fully human antibody). These antibodies
may be prepared in a variety of ways, examples of
which are described below, including through the
immunization with an antigen of interest of a mouse
that is genetically modified to express antibodies
derived from human heavy ( and/or light chain-encoding
genes. A humanized antibody has a sequence that
differs from the sequence of an antibody derived from
a non-human species by one or more amino acid
substitutions, deletions, and/or additions, such that
the humanized antibody is less likely to induce an
immune response, and/or induces a less severe immune
response, as compared to the non-human species
antibody, when it is administered to a human subject.
In one embodiment, certain amino acids in the
framework and constant domains of the heavy and/or
light chains of the nonhuman species antibody are
mutated to produce the humanized antibody. In another
embodiment, the constant domain(s) from a human
antibody are fused to the variable domain(s) of a
non-human species. In another embodiment, one or more
amino acid residues in one or more CDR sequences of a
non-human antibody are changed to reduce the likely
immunogenicity of the non-human antibody when it is
administered to a human subject, wherein the changed
amino acid residues either are not critical for
immunospecific binding of the antibody to its antigen,
or the changes to the amino acid sequence that are
made are conservative changes, such that the binding
of the humanized antibody to the antigen is not
significantly worse than the binding of the non-human
antibody to the antigen. Examples of how to make
humanized antibodies may be found in U.S. Pat. Nos.
6,054,297, 5,886,152 and 5,877,293. The term "chimeric
antibody" refers to an antibody that contains one or
more regions from one antibody and one or more regions
from one or more other antibodies. In oneembodiment,
one or more of the CDRs are derived from a human
anti-GCGR antibody. In another embodiment, all of the
CDRs are derived from a human anti-GCGR antibody. In
another embodiment, the CDRs from more than one human
anti-GCGR antibodies are mixed and matched in a
chimeric antibody. For instance, a chimeric antibody
may comprise a CDRl from the light chain of a first
human anti-GCGR antibody, a CDR2 and a CDR3 from the
light chain of a second human anti-GCGR antibody, and
the CDRs from the heavy chain from a third anti-GCGR
antibody. Further, the framework regions may be
derived from one of the same anti-GCGR antibodies,
from one or more different antibodies, such as a human
antibody, or from a humanized antibody. In one example
of a chimeric antibody, a portion of 



the heavy and/or light chain is identical with,
homologous to, or derived from an antibody from a
particular species or belonging to a particular
antibody class or subclass, while the remainder of the
chain(s) is/are identical with, homologous to, or
derived from an antibody or antibodies from another
species or belonging to another antibody class or
subclass. Also included are fragments of such
antibodies that exhibit the desired biological
activity (i.e., the ability to specifically bind the
human glucagon receptor). A "neutralizing antibody" or
"inhibitory antibody" refers to an antibody that
inhibits the binding of glucagon to the human glucagon
receptor, and/or inhibits or reduces glucagon
signalling, as determined, for example, by the
cell-based assay described in Example 4 below. The
inhibition need not be complete and may be, in one
embodiment, reduces binding or signalling by at least
20%. In further embodiments, the reduction in binding
or signalling is at least 30%, 40%, 50%, 60%, 70%,
80%, 85%, 90%, 95%, 97%, 99% and 99.9%. Fragments or
analogs of antibodies can be readily prepared by those
of ordinary skill in the art following the teachings
of this specification and using techniques well-known
in the art. Preferred amino- and carboxy-termini of
fragments or analogs occur near boundaries of
functional domains. Structural and functional domains
can be identified by comparison of the nucleotide
and/or amino acid sequence data to public or
proprietary sequence databases. Computerized
comparison methods can be used to identify sequence
motifs or predicted protein conformation domains that
occur in other proteins of known structure and/or
function. Methods to identify protein sequences that
fold into a known three-dimensional structure are
known. See, e.g., Bowie et al., 1991, Science 253:164.
A "CDR grafted antibody" is an antibody comprising one
or more CDRs derived from an antibody of a particular
species or isotype and the framework of another
antibody of the same or different species or isotype.
A "multi-specific antibody" is an antibody that
recognizes more than one epitope on one or more
antigens. A subclass of this type of antibody is a
"bi-specific antibody" which recognizes two distinct
epitopes on the same or different antigens.An antigen
binding protein including an antibody "specifically
binds" to an antigen, such as the human glucagon
receptor if it binds to the antigen with a high
binding affinity as determined by a dissociation
constant (Kd, or corresponding Kb, as defined below)
value of 10 7M or less (100 nM or less). An antigen
binding protein that specifically binds to the human
glucagon receptor may be able to bind to glucagon
receptors from other species as well with the same or
different affinities. An "antigen binding domain,"
"antigen binding region," or "antigen binding site" is
a portion of an antigen binding protein that contains
amino acid residues (or other moieties) that interact
with an antigen and contribute to the antigen binding
protein's specificity and affinity for the antigen.
For an antibody that specifically binds to its
antigen, this will include at least part of at least
one of its CDR domains. An "epitope" is the portion of
a molecule that is bound by an antigen binding protein
(e.g., by an antibody). An epitope can comprise
non-contiguous portions of the molecule (e.g., in a
polypeptide, amino acid residues that are not
contiguous in the polypeptide's primary sequence but
that, in the context of the polypeptide's tertiary and
quaternary structure, are near enough to each other to
be bound by an antigen binding protein). The "percent
identity" of two polynucleotide or two polypeptide
sequences is determined by comparing the sequences
using the GAP computer program (a part of the GCG
Wisconsin Package, version 10.3 (Accelrys, San Diego,
CA)) using its default parameters. The terms
"polynucleotide," "oligonucleotide" and "nucleic acid"
are used interchangeably throughout and include DNA
molecules (e.g., cDNA or genomic DNA), RNA molecules
(e.g., mRNA), analogs of the DNA or RNA generated
using nucleotide analogs (e.g., peptide nucleic acids
and non-naturally occurring nucleotide analogs), and
hybrids thereof. The nucleic acid molecule can be
single-stranded or double-stranded. In one embodiment,
the nucleic acid molecules of the invention comprise a
contiguous open reading frame encoding an antibody, or
a fragment, derivative, mutein, or variant thereof, of
the invention. Two single-stranded polynucleotides are
"the complement" of each other if their sequences can
be aligned in an anti-parallel orientation such that
every nucleotide in one polynucleotide is opposite its
complementary nucleotide in the other polynucleotide,
without the introduction of gaps, and without unpaired
nucleotides at the 5' or the 3' end of either
sequence. A polynucleotide is "complementary" to
another polynucleotide if the two polynucleotides can
hybridize to one another under moderately stringent
conditions. Thus, a polynucleotide can be
complementary to another polynucleotide without being
its complement. A "vector" is a nucleic acid that can
be used to introduce another nucleic acid linked to it
into a cell. One type of vector is a "plasmid," which
refers to a linear or circular doublestranded DNA
molecule into which additional nucleic acid segments
can be ligated. Another type of vector is a viral
vector (e.g., replication defective retroviruses,
adenoviruses and adeno-associated viruses), wherein
additional DNA segments can be introduced into the
viral genome. Certain vectors are capable of
autonomous replication in a host cell into which they
are introduced (e.g., bacterial vectors comprising a
bacterial origin of replication and episomal mammalian
vectors). Other vectors (e.g., non-episomal mammalian
vectors) are integrated into the genome of a host cell
upon introduction into the host cell, and thereby are
replicated along with the host genome. An "expression
vector" is a type of vector that can direct the
expression of a chosen polynucleotide. A nucleotide
sequence is "operably linked" to a regulatory sequence
if the regulatory sequence affects the expression
(e.g., the level, timing, or location of expression)
of the nucleotide sequence. A "regulatory sequence" is
a nucleic acid that affects the expression (e.g., the
level, timing, or location of expression) of a nucleic
acid to which it is operably linked. The regulatory
sequence can, for example, exert its effects directly
on the regulated nucleic acid, or through the action
of one or more other molecules (e.g., polypeptides
that bind to the regulatory sequence and/or the
nucleic acid). Examples of regulatory sequences
include promoters, enhancers and other expression
control elements (e.g., polyadenylation signals).
Further examples of regulatory sequences are described
in, for example, Goeddel, 1990, Gene Expression
Technology: Methods in Enzymology 185, Academic Press,
San Diego, CA and Baron et al., 1995, Nucleic Acids
Res. 23:3605-06. A "host cell" is a cell that can be
used to express a nucleic acid, e.g., a nucleic acid
of the invention. A host cell can be a prokaryote, for
example, E. coli, or it can be a eukaryote, for
example, a single-celled eukaryote (e.g., a yeast or
other fungus), a plant cell (e.g., a tobacco or tomato
plant cell), an animal cell (e.g., a human cell, a
monkey cell, a hamster cell, a rat cell, a mouse cell,
or an insect cell) or a hybridoma. Typically, a host
cell is a cultured cell that can be transformed or
transfected with a polypeptide-encoding nucleic acid,
which can then be expressed in the host cell. The
phrase "recombinant host cell" can be used to denote a
host cell that has been transformed or transfected
with a nucleic acid to be expressed. A host cell also
can be a cell that comprises the nucleic acid but does
not express it at a desired level unless a regulatory
sequence is introduced into the host cell such that it
becomes operably linked with the nucleic acid. It is
understood that the term host cell refers not only to
the particular subject cell but to the progeny or
potential progeny of such a cell. Because certain
modifications may occur in succeeding generations due
to, e.g., mutation or environmental influence, such
progeny may not, in fact, be identical to the parent
cell, but are still included within the scope of the
term as used herein.Glucagon receptors The glucagon
receptor (GCGR) belongs to the family of 7
-transmembrane receptors that are coupled to one or
more intracellular signalling pathways via
heterotrimeric guanine nucleotide-binding proteins (G
proteins) (Jelinek et al., Science 259: 1614-1616
(1993), Segre et al., Trends Endocrinol. Metab
4:309-314 (1993)). As used herein, "glucagon receptor"
and 



"GCGR" are used interchangeably. Other members of this
group include receptors for secretin, glucagon-like
peptide (GLP-I), vasoactive intestinal protein (VIP),
and growth hormone releasing factor. These receptors
have highly homologous structural features including a
relatively large extracellular N-terminal domain, and
a series of transmembrane, intracellular and
extracellular domains. In one embodiment, the antigen
binding agents of the present invention may be
selected to bind to membrane- bound glucagon receptors
as expressed on cells, and inhibit or block glucagon
signalling through the glucagon receptor. In one
embodiment, the antigen binding agents of the present
invention specifically bind to the human glucagon
receptor. In a further embodiment, the antigen binding
proteins binding to the human glucagon receptor may
also bind to the glucagon receptors of other species.
The Examples below provide one method of generating
fully human antibodies which bind to human
membrane-bound glucagon receptors, and in a further
embodiment, bind to glucagon receptors of other
species. The polynucleotide and polypeptide sequences
for several species of glucagon receptor are known.
Table 1 presents sequences for human, mouse, and rat.
The cynomolgus glucagon receptor sequences are
identified herein and are presented below. Table :
Glucagon Receptors Human (Homo sapiens)
polynucleotides (SEQ ID NO: 1) accession number
BC104854 1 gtgcagcccc tgccagatgt gggaggcagc tagctgccca
gaggcatgcc cccctgccag 6 1 ccacagcgac ccctgctgct
gttgctgctg ctgctggcct gccagccaca ggtcccctcc 121
gctcaggtga tggacttcct gtttgagaag tggaagctct acggtgacca
gtgtcaccac 181 aacctgagcc tgctgccccc tcccacggag
ctggtgtgca acagaacctt cgacaagtat 241 tcctgctggc
cggacacccc cgccaatacc acggccaaca tctcctgccc ctggtacctg
301 ccttggcacc acaaagtgca acaccgcttc gtgttcaaga
gatgcgggcc cgacggtcag 361 tgggtgcgtg gaccccgggg
gcagccttgg cgtgatgcct cccagtgcca gatggatggc 421
gaggagattg aggtccagaa ggaggtggcc aagatgtaca gcagcttcca
ggtgatgtac 481 acagtgggct acagcctgtc cctgggggcc
ctgctcctcg ccttggccat cctggggggc 541 ctcagcaagc
tgcactgcac ccgcaatgcc atccacgcga atctgtttgc gtccttcgtg
601 ctgaaagcca gctccgtgct ggtcattgat gggctgctca
ggacccgcta cagccagaaa 661 attggcgacg acctcagtgt
cagcacctgg ctcagtgatg gagcggtggc tggctgccgt 721
gtggccgcgg tgttcatgca atatggcatc gtggccaact actgctggct
gctggtggag 781 ggcctgtacc tgcacaacct gctgggcctg
gccaccctcc ccgagaggag cttcttcagc 841 ctctacctgg
gcatcggctg gggtgccccc atgctgttcg tcgtcccctg ggcagtggtc
90 1 aagtgtctgt tcgagaacgt ccagtgctgg accagcaatg
acaacatggg cttctggtgg 961 atcctgcggt tccccgtctt
cctggccatc ctgatcaact tcttcatctt cgtccgcatc 1021
gttcagctgc tcgtggccaa gctgcgggca cggcagatgc accacacaga
ctacaagttc1081 cggctggcca agtccacgct gaccctcatc
cctctgctgg gcgtccacga agtggtcttc 1141 gccttcgtga
cggacgagca cgcccagggc accctgcgct ccgccaagct cttcttcgac
1201 ctcttcctca gctccttcca gggcctgctg gtggctgtcc
tctactgctt cctcaacaag 1261 gaggtgcagt cggagctgcg
gcggcgttgg caccgctggc gcctgggcaa agtgctatgg 1321
gaggagcgga acaccagcaa ccacagggcc tcatcttcgc ccggccacgg
ccctcccagc 1381 aaggagctgc agtttgggag gggtggtggc
agccaggatt catctgcgga gacccccttg 1441 gctggtggcc
tccctagatt ggctgagagc cccttctgaa ccctgctggg accccagcta
1501 gggctggact ctggcaccc Human (Homo sapiens) amino
acid (SEQ ID NO: 2) 477 aa; accession no. EAW89684 Met
Pro Pro Cys GIn Pro GIn Arg Pro Leu Leu Leu Leu Leu
Leu Leu Leu Ala Cys GIn Pro GIn VaI Pro Ser Ala GIn
VaI Met Asp Phe Leu Phe GIu Lys Trp Lys Leu Tyr GIy
Asp GIn Cys His His Asn Leu Ser Leu Leu Pro Pro Pro
Thr GIu Leu VaI Cys Asn Arg Thr Phe Asp Lys Tyr Ser
Cys Trp Pro Asp Thr Pro Ala Asn Thr Thr Ala Asn He Ser
Cys Pro Trp Tyr Leu Pro Trp His His Lys VaI GIn His
Arg Phe VaI Phe Lys Arg Cys GIy Pro Asp GIy GIn Trp
VaI Arg GIy Pro Arg GIy GIn Pro Trp Arg Asp Ala Ser
GIn Cys GIn Met Asp GIy GIu GIu lie GIu VaI GIn Lys
GIu VaI Ala Lys Met Tyr Ser Ser Phe GIn VaI Met Tyr
Thr VaI GIy Tyr Ser Leu Ser Leu GIy Ala Leu Leu Leu
Ala Leu Ala He Leu GIy GIy Leu Ser Lys Leu His Cys Thr
Arg Asn Ala He His Ala Asn Leu Phe Ala Ser Phe VaI Leu
Lys Ala Ser Ser VaI Leu VaI He Asp GIy Leu Leu Arg Thr
Arg Tyr Ser GIn Lys He GIy Asp Asp Leu Ser VaI Ser Thr
Trp Leu Ser Asp GIy Ala VaI Ala GIy Cys Arg VaI Ala
Ala VaI Phe Met GIn Tyr GIy He VaI Ala Asn Tyr Cys Trp
Leu Leu VaI GIu GIy Leu Tyr Leu His Asn Leu Leu GIy
Leu Ala Thr Leu Pro GIu Arg Ser Phe Phe Ser Leu Tyr
Leu GIy He GIy Trp GIy Ala Pro Met Leu Phe VaI VaI Pro
Trp Ala VaI VaI Lys Cys Leu Phe GIu Asn VaI GIn Cys
Trp Thr Ser Asn Asp Asn Met GIy Phe Trp Trp He Leu Arg
Phe Pro VaI Phe Leu Ala He Leu He Asn Phe Phe He Phe
VaI Arg He VaI GIn Leu Leu VaI Ala Lys Leu Arg Ala Arg
GIn Met His His Thr Asp Tyr Lys Phe Arg Leu Ala Lys
Ser Thr Leu Thr Leu He Pro Leu Leu GIy VaI His GIu VaI
VaI Phe Ala Phe VaI Thr Asp GIu His Ala GIn GIy Thr
Leu Arg Ser Ala Lys Leu Phe Phe Asp Leu Phe Leu Ser
Ser Phe GIn GIy Leu Leu VaI Ala VaI Leu Tyr Cys Phe
Leu Asn Lys GIu VaI GIn Ser GIu Leu Arg Arg Arg Trp
His Arg Trp Arg Leu GIy Lys VaI Leu Trp GIu GIu Arg
Asn Thr Ser Asn His Arg Ala Ser Ser Ser Pro GIy His
GIy Pro Pro Ser Lys GIu Leu GIn Phe GIy Arg GIy GIy
GIy Ser GIn Asp Ser Ser Ala GIu Thr Pro Leu Ala GIy
GIy Leu Pro Arg Leu Ala GIu Ser Pro Phe Mouse (Mus
musculus) polynucleotide (SEQ ID NO: 3) accession
number BC5057988 1 cgcgaggagc gcagccctag ccccggcgac
tgagcacacc tgaggagagg tgcacacact 6 1 ctgaggacct
aggtgtgcaa cctctgccag atgtggggcg tggctaccca gaggcatgcc
121 cctcacccag ctccactgtc cccacctgct gctgctgctg
ttggtgctgt catgtctgcc 181 agaggcaccc tctgcccagg
taatggactt tttgtttgag aagtggaagc tctatagtga 241
ccaatgccac cacaacctaa gcctgctgcc cccacctact gagctggtct
gtaacagaac 301 cttcgacaag tactcctgct ggcctgacac
ccctcccaac accactgcca acatttcctg 361 cccctggtac
ctaccttggt accacaaagt gcagcaccgc ctagtgttca agaggtgtgg
421 gcccgatggg cagtgggttc gagggccacg ggggcagccg
tggcgcaacg cctcccaatg 481 tcagttggat gatgaagaga
tcgaggtcca gaagggggtg gccaagatgt atagcagcca 541
gcaggtgatg tacaccgtgg gctacagtct gtccctgggg gccttgctcc
ttgcgctggt 601 catcctgctg ggcctcagga agctgcactg
cacccgaaac tacatccatg ggaacctgtt 661 tgcgtccttt
gtgctcaagg ctggctctgt gttggtcatc gattggctgc tgaagacacg
721 gtacagccag aagattggcg atgacctcag tgtgagcgtc
tggctcagtg acggggcgat 78 1 ggccggctgc agagtggcca
cagtgatcat gcagtacggc atcatagcca actattgctg 841
gttgctggta gagggcgtgt acctgtacag cctgctgagc cttgccacct
tctctgagag 901 gagcttcttt tccctctacc tgggcattgg
ctggggtgcg cccctgctgt ttgtcatccc 961 ctgggtggtg
gtcaagtgtc tgtttgagaa tgttcagtgc tggaccagca atgacaacat
1021gggattctgg tggatcctgc gtattcctgt cttcctggcc
ttactgatca attttttcat1081ctttgtccac atcattcacc
ttcttgtggc caagctgcgt gcccatcaga tgcactatgc
1141tgactataag ttccggctgg ccaggtccac gctgaccctc
atccctctgc tgggggtcca 1201cgaggtggtc tttgcctttg
tgactgacga gcatgcccaa ggcaccctgc gctccaccaa
1261gctctttttt gacctgttcc tcagctcctt ccagggtctg
ctggtggctg ttctctactg 1321tttcctcaac aaggaggtgc
aggcagagct gatgcggcgt tggaggcaat ggcaagaagg
1381caaagctctt caggaggaaa ggttggccag cagccatggc
agccacatgg ccccagcagg 1441gccttgtcat ggtgatccct
gtgagaaact tcagcttatg agtgcaggca gcagcagtgg
1501gactggctgt gtgccctcta tggagacctc gctggccagt
agtctcccaa ggttggctga 1561cagccccacc tgaatctcca
ctggagccta gccaggctgc gttcagaaag ggcctcagag
1621gacaacccag agccagatgc ccggccaagg ctgaagagac
aaagcagcaa gacagcagct 1681tgtactgtgc acactcccct
aacctgtcct agcctggcac aggccacagt gacagagtag
1741gggttggata tgatggagaa gccatgttat ctatgaactc
tgagtgttcc catgtgtgtt 1801gacatggtcc ctgtacccag
atatgtcctt cagtaaaaag ctcgagtggg agctgctgca l
dlcaaaaaaaaa aaaaaaaaaa 



Mouse (Mus musculus) amino acid (SEQ ID NO: 4) 485 aa
accession number AAH57988 Met Pro Leu Thr GIn Leu His
Cys Pro His Leu Leu Leu Leu Leu Leu VaI Leu Ser Cys
Leu Pro GIu Ala Pro Ser Ala GIn VaI Met Asp Phe Leu
Phe GIu Lys Trp Lys Leu Tyr Ser Asp GIn Cys His His
Asn Leu Ser Leu Leu Pro Pro Pro Thr GIu Leu VaI Cys
Asn Arg Thr Phe Asp Lys Tyr Ser Cys Trp Pro Asp Thr
Pro Pro Asn Thr Thr Ala Asn lie Ser Cys Pro Trp Tyr
Leu Pro Trp Tyr His Lys VaI GIn His Arg Leu VaI Phe
Lys Arg Cys GIy Pro Asp GIy GIn Trp VaI Arg GIy Pro
Arg GIy GIn Pro Trp Arg Asn Ala Ser GIn Cys GIn Leu
Asp Asp GIu GIu He GIu VaI GIn Lys GIy VaI Ala Lys Met
Tyr Ser Ser GIn GIn VaI Met Tyr Thr VaI GIy Tyr Ser
Leu Ser Leu GIy Ala Leu Leu Leu Ala Leu VaI He Leu Leu
GIy Leu Arg Lys Leu His Cys Thr Arg Asn Tyr He His GIy
AsnLeu Phe Ala Ser Phe VaI Leu Lys Ala GIy Ser VaI Leu
VaI He Asp Trp Leu Leu Lys Thr Arg Tyr Ser GIn Lys He
GIy Asp Asp Leu Ser VaI Ser VaI Trp Leu Ser Asp GIy
Ala Met Ala GIy Cys Arg VaI Ala Thr VaI He Met GIn Tyr
GIy He He Ala Asn Tyr Cys Trp Leu Leu VaI GIu GIy VaI
Tyr Leu Tyr Ser Leu Leu Ser Leu Ala Thr Phe Ser GIu
Arg Ser Phe Phe Ser Leu Tyr Leu Glylle GIy Trp GIy Ala
Pro Leu Leu Phe VaI He Pro Trp VaI VaI VaI Lys Cys Leu
Phe GIu Asn VaI GIn Cys Trp Thr Ser Asn Asp Asn Met
GIy Phe Trp Trp He Leu Arg He Pro VaI Phe Leu Ala Leu
Leu He Asn Phe Phe He Phe VaI His He He His Leu Leu
VaI Ala Lys Leu Arg Ala His GIn Met His Tyr Ala Asp
Tyr Lys Phe Arg Leu Ala Arg Ser Thr Leu Thr Leu He Pro
Leu Leu GlyVal His GIu VaI VaI Phe Ala Phe VaI Thr Asp
GIu His Ala GIn GIy Thr Leu Arg Ser Thr Lys Leu Phe
Phe Asp Leu Phe Leu Ser Ser Phe GIn GIy Leu Leu VaI
Ala VaI Leu Tyr Cys Phe Leu Asn Lys GIu VaI GIn Ala
GIu Leu Met Arg Arg Trp Arg GIn Trp GIn GIu GIy Lys
Ala Leu GIn GIu GIu Arg Leu Ala Ser Ser His GIy Ser
His Met Ala Pro Ala GIy Pro Cys His GIy Asp Pro Cys
GluLys Leu GIn Leu Met Ser Ala GIy Ser Ser Ser GIy Thr
GIy Cys VaI Pro Ser Met GIu Thr Ser Leu Ala Ser Ser
Leu Pro Arg Leu Ala Asp Ser Pro Thr Rat (Rattus
norvegicus) polynucleotide (SEQ DD NO: 5) accession
no. NM 172092 1 gaattcgcgg ccgccgccgg gccccagatc
ccagtgcgcg aggagcccag tcctagaccc 6 1 agcaacctga
ggagaggtgc acacaccccc aaggacccag gcacccaacc tctgccagat
121 gtgggggggt ggctacccag aggcatgctc ctcacccagc
tccactgtcc ctacctgctg 181 ctgctgctgg tggtgctgtc
atgtctgcca aaggcaccct ctgcccaggt aatggacttt 241
ttgtttgaga agtggaagct ctatagtgac cagtgccacc acaacctaag
cctgctgccc 301 ccacctactg agctggtctg caacagaact
ttcgacaagt actcctgctg gcctgacacc 361 cctcccaaca
ccactgccaa catttcctgc ccctggtacc taccttggta ccacaaagtg
421 cagcaccgcc tagtgttcaa gaggtgtggg cctgatgggc
agtgggttcg agggccacgg 481 gggcagtcat ggcgcgacgc
ctcccaatgt cagatggatg atgacgagat cgaggtccag 541
aagggggtag ccaagatgta tagcagctac caggtgatgt acactgtggg
ctacagtctg601 tccctggggg ccttgctcct ggcgctggtc
atcctgctgg gcctcaggaa gctgcactgc 661 acccggaact
acatccacgg gaacctgttc gcgtccttcg tgctcaaggc tggctctgtg
721 ctggtcattg attggctgct caagacacgc tatagccaga
agattggaga tgacctcagt 781 gtgagcgtct ggctcagtga
tggggcggtg gctggctgca gagtggccac agtgatcatg 841
cagtacggca tcatagccaa ctactgctgg ttgctggtgg agggtgtgta
cctgtacagc 901 ctgctgagca tcaccacctt ctcggagaag
agcttcttct ccctctatct gtgcatcggc 961 tggggatctc
ccctgctgtt tgtcatcccc tgggtggtgg tcaagtgtct gtttgagaat
1021 gtccagtgct ggaccagcaa tgacaatatg ggattctggt
ggatcctgcg tatccctgta 1081 ctcctggcca tactgatcaa
ttttttcatc tttgtccgca tcattcatct tcttgtggcc 1141
aagctgcgtg cccatcagat gcactatgct gattacaagt tccggctagc
caggtccacg 1201 ctgaccctca ttcctctgct gggagtccac
gaagtggtct ttgcctttgt gactgatgag 1261 catgcccagg
gcaccctgcg ctccaccaag ctcttttttg acctgttctt cagctccttt
1321 cagggtctgc tggtggctgt tctctactgt ttcctcaaca
aggaggtgca ggcagagcta 1381 ctgcggcgtt ggaggcgatg
gcaagaaggc aaagctcttc aggaggaaag gatggccagc 1441
agccatggca gccacatggc cccagcaggg acttgtcatg gtgatccctg
tgagaaactt 1501 cagcttatga gtgcaggcag cagcagtggg
actggctgtg agccctctgc gaagacctca 1561 ttggccagta
gtctcccaag gctggctgac agccccacct gaatctccac tggactccag
1621 ccaagttgga ttcagaaagg gcctcacaag acaacccaga
aacagatgcc tggccaaggc 1681 tgaagaggca aagcagcaag
acagcagctt gtactatcca cactccccta acctgtcctg 1741
gccgggtaca ggccacattg atggagtagg ggctggatat gatggagtag
ccatgctatg 1801 aactatgggt gttcccatga gtgttgccat
gttccatgca cacagatatg accttcagta 1861 aagagctccc gtagg
Rat (Rattus norvegicus) amino acid (SEQ ID NO: 6) 489
aa, accession no. NM 172092 Met Leu Leu Thr GIn Leu
His Cys Pro TyrLeu Leu Leu Leu Leu VaI VaI Leu Ser Cys
Leu Pro Lys Ala Pro Ser Ala GIn VaI Met Asp Phe Leu
Phe GIu Lys Tip Lys Leu Tyr Ser Asp GIn Cys His His
Asn Leu Ser Leu Leu Pro Pro Pro Thr GIu Leu VaI Cys
Asn Arg Thr Phe Asp Lys Tyr Ser Cys Trp Pro Asp Thr
Pro Pro Asn Thr Thr Ala Asn He Ser Cys Pro Trp Tyr Leu
Pro Trp Tyr His Lys VaI GIn His Arg Leu VaI Phe Lys
Arg Cys GIy Pro Asp GIy GIn Trp VaI Arg GIy Pro Arg
GIy GIn Ser Trp Arg Asp Ala Ser GIn Cys GIn Met Asp
Asp Asp GIu He GIu VaI GIn Lys GIy VaI Ala Lys Met Tyr
Ser Ser Tyr GIn VaI Met Tyr Thr VaI GIy Tyr Ser Leu
Ser Leu GIy Ala Leu Leu Leu Ala Leu VaI He Leu Leu GIy
Leu Arg Lys Leu His Cys Thr Arg Asn Tyr He His GIy Asn
Leu Phe Ala Ser Phe VaI Leu Lys Ala GIy Ser VaI Leu
VaI He Asp Trp Leu Leu Lys Thr Arg Tyr Ser GIn Lys He
GIy Asp Asp Leu Ser VaI Ser VaI Trp Leu Ser Asp GIy
Ala VaI Ala GIy Cys Arg VaI Ala Thr VaI He Met GIn Tyr
GIy He He Ala Asn Tyr Cys Trp Leu Leu VaI GIu GIy VaI
Tyr Leu Tyr Ser Leu Leu Ser He Thr Thr Phe Ser GIu Lys
Ser Phe Phe Ser Leu Tyr Leu Cys He GIy Trp GIy Ser Pro
Leu Leu Phe VaI He Pro Trp VaI VaI VaI Lys Cys Leu Phe
GIu Asn VaI GIn Cys Trp Thr Ser Asn Asp Asn Met GIy
Phe Trp Trp He Leu Arg He Pro VaI Leu Leu Ala He Leu
He Asn Phe Phe He Phe VaI Arg He He His Leu Leu VaI
Ala Lys Leu Arg Ala His GIn Met His Tyr Ala Asp Tyr
Lys Phe Arg Leu Ala Arg Ser Thr Leu Thr Leu He Pro Leu
Leu GIy VaI His GIu VaI VaI Phe Ala Phe VaI Thr Asp
GIu His Ala GIn GIy Thr Leu Arg Ser Thr Lys Leu Phe
Phe Asp Leu Phe Phe Ser Ser Phe GIn GIy Leu Leu VaI
Ala VaI Leu Tyr Cys Phe Leu Asn Lys GIu VaI GIn Ala
GIu Leu Leu Arg Arg Trp Arg Arg Trp GIn GIu GIy Lys
Ala Leu GIn GIu GIu Arg Met Ala Ser Ser His GIy Ser
His Met Ala Pro Ala GIy Thr Cys His GIy Asp Pro Cys
GIu Lys Leu GIn Leu Met Ser Ala GIy Ser Ser Ser GIy
Thr GIy Cys GIu Pro Ser Ala Lys Thr Ser Leu Ala Ser
Ser Leu Pro Arg Leu Ala Asp Ser Pro Thr Cynomolgus
(Macaca fascicularis) polynucleotides (SEQ ID NO: 7)
>cyno-20042028417-contigl (32bp - 1465bp, direct)
1434bp
atgcccccctgtcagccacgtcgacccctgctactgttgctgctgctgctggcc
tgccagccacaggccccctccgctcaggtgatggact
tcctgtttgagaagtggaaactctacggtgaccagtgtcaccacaacctgagcc
tgctgcccccccccacggagctggtctgtaacagaaccttcgacaagtattcct
gctggccagacacccccgccaataccacagccaacatctcctgcccctggtacc
tgccttggcaccacaaagtg
caacaccgcttcgtgttcaagagatgcgggcccgatggtcagtgggtgcgtgga
ccccgggggcagccttggcgtgacgcctctcagtg
ccagatggacggcgaggagcttgaggtccagaaggaggtggctaagatgtacag
cagcttccaggtgatgtacacggtgggctacagc
ctgtccctgggggccctgctcctcgccttggccatcctggggggcatcagcaag
ctgcactgcacccgcaacgccatccacgcgaacct
gtttgtgtccttcgtgctgaaggccagctccgtgctggtcatcgatgggctgct
caggacccgctacagccagaagattggcgacgacctc
agtgtcagcatctggctcagtgatggagcggtggccggctgccgtgtggccgcg
gtgttcatgcaatatggcgtcgtggccaactactgct
ggctgctggtggagggcctgtacctgcacaacctgctgggcctggccaccctcc
ctgagaggagcttcttcagcctctacctgggcatcg
gctggggtgcccccatgctgttcatcatcccctgggtggtggtcaggtgtctgt
tcgagaacatccagtgctggaccagcaatgacaacatg
ggcttctggtggatcctgcggttccccgtcttcctggccatcctgatcaacttc
ttcatcttcatccgcattgttcacctgcttgtggccaagctg
cgggcgcgggagatgcaccacacagactacaagttccgactggccaagtccaca
ctgaccctcatccccctgctgggtgtccacgaagt
gatcttcgccttcgtgacggacgagcacgcccagggcaccctgcgcttcgccaa
gctcttcttcgacctcttcctcagctccttccagggcc
tgctggtggctgtcctctactgcttcctcaacaaggaggtgcagtcggaacttc
ggcggcattggcaccgctggcgcctgggcaaagtgct
gcaggaggagcggggcaccagcaaccacaagaccccatctgcgcctggccaagg
ccttcctggcaagaagctgcagtctgggaggg
gtggtggcagccaggactcatctgcggagatccccttggctggtggcctcccta
ggttggctgagagccccttctga Cynomolgus (Macaca
fascicularis) amino acids (SEQ ID NO: 8) 478 aa Met
Pro Pro Cys GIn Pro Arg Arg Pro Leu Leu Leu Leu Leu
Leu Leu Leu Ala Cys GIn 



Pro GIn Ala Pro Ser Ala GIn VaI Met Asp Phe Leu Phe
GIu Lys Tip Lys Leu Tyr GIy Asp GIn Cys His His Asn
Leu Ser Leu Leu Pro Pro Pro Thr GIu Leu VaI Cys Asn
Arg Thr Phe Asp Lys Tyr Ser Cys Trp Pro AspThr Pro Ala
Asn Thr Thr Ala Asn He Ser Cys Pro Trp Tyr Leu Pro Trp
His His LysVaI GIn His Arg Phe VaI Phe Lys Arg Cys GIy
Pro Asp GIy GIn Trp VaI Arg GIy ProArg GIy GIn Pro Trp
Arg Asp Ala Ser GIn Cys GIn Met Asp GIy GIu GIu Leu
GIu VaIGIn Lys GIu VaI Ala Lys Met Tyr Ser Ser Phe GIn
VaI Met Tyr Thr VaI GIy Tyr SerLeu Ser Leu GIy Ala Leu
Leu Leu Ala Leu Ala He Leu GIy GIy lie Ser Lys Leu His
Cys Thr Arg Asn Ala e His Ala Asn Leu Phe VaI Ser Phe
VaI Leu Lys Ala Ser SerVal Leu VaI He Asp GIy Leu Leu
Arg Thr Arg Tyr Ser GIn Lys He GIy Asp Asp Leu Ser VaI
Ser He Trp Leu Ser Asp GIy Ala VaI Ala GIy Cys Arg VaI
Ala Ala VaI Phe Met GIn Tyr GIy VaI VaI Ala Asn Tyr
Cys Trp Leu Leu VaI GIu GIy Leu Tyr Leu His Asn Leu
Leu GIy Leu Ala Thr Leu Pro GIu Arg Ser Phe Phe Ser
Leu Tyr Leu GIy He GIy Trp GIy Ala Pro Met Leu Phe He
He Pro Trp VaI VaI VaI Arg Cys Leu Phe GIu Asn He GIn
Cys Trp Thr Ser Asn Asp Asn Met GIy Phe Trp Trp He Leu
Arg Phe Pro VaI Phe Leu Ala He Leu He Asn Phe Phe He
Phe He Arg He VaI His Leu Leu VaI Ala Lys Leu Arg Ala
Arg GIu Met His His Thr Asp Tyr Lys Phe Arg Leu Ala
Lys Ser Thr Leu Thr Leu He Pro Leu Leu GIy VaI His GIu
VaI He Phe Ala Phe VaI Thr Asp GIu His Ala GIn GIy Thr
Leu Arg Phe Ala Lys Leu Phe Phe Asp Leu Phe Leu Ser
Ser Phe GIn GIy Leu Leu VaI Ala VaI Leu Tyr Cys Phe
Leu Asn Lys GIu VaI GIn Ser GIu Leu Arg Arg His Trp
His Arg Trp Arg Leu GIy Lys VaI Leu GIn GIu GIu Arg
GIy Thr Ser Asn His Lys Thr Pro Ser Ala Pro GIy GIn
GIy Leu Pro GIy Lys Lys Leu GIn Ser GIy Arg GIy GIy
GIy Ser GIn Asp Ser Ser Ala GIu He Pro Leu Ala GIy GIy
Leu Pro Arg Leu Ala GIu Ser Pro Phe Antigen binding
proteins In one aspect, the present invention provides
antigen binding proteins (e.g., antibodies, antibody
fragments, antibody derivatives, antibody muteins, and
antibody variants), that specifically bind to the
human glucagon receptor. In one embodiment the antigen
binding protein is a human antibody. Antigen binding
proteins in accordance with the present invention
include antigen binding proteins that specifically
bind to the human glucagon receptor and inhibit
glucagon signalling through the glucagon receptor. In
one embodiment, the IC50 value of the antigenbinding
protein is 90 nM or less. In another aspect, the
antigen binding proteins specifically bind the
glucagon receptor, inhibit signalling, and exhibit
therapeutic biological effects, such as lowering blood
glucose in animal models, or improving glucose
clearance (tolerance) in animal models. In one
embodiment, the antigen binding proteins are human
antibodies that specifically bind the glucagon
receptor, and inhibit signalling through the glucagon
receptor. In another embodiment, the antigen binding
proteins are human antibodies that specifically bind
to the human glucagon receptor, inhibit signalling
through the glucagon receptor, and are capable of
lowering blood glucose or improving glucose clearance
(tolerance) in animal models. In one embodiment, the
antigen binding protein (e.g., antibody) comprises
sequences that each independently differ by 5, 4, 3,
2, 1, or 0 single amino acid additions, substitutions,
and/or deletions from a CDR sequence of A1-A23 in
Table 2 below. As used herein, a CDR sequence that
differs by no more than a total of, for example, four
amino acid additions, substitutions and/or deletions
from a CDR sequence shown in Table 2 below refers to a
sequence with 4, 3, 2, 1 or 0 single amino acid
additions, substitutions, and/or deletions compared
with the sequences shown in Table 2. In another
embodiment, the antigen binding protein comprises one
or more CDR consensus sequences shown below. Consensus
sequences are provided for light chain CDRl, CDR2,
CDR3, and heavy chain CDRl, CDR2, and CDR3 below. The
light chain CDRs of antigen binding proteins
(antibodies) A1-A23 and the heavy chain CDRs of
exemplary antigen binding proteins (antibodies) A1-A23
are shown below in Table 2. A-I to A-23 corresponds to
Ll to L23 below, and Hl to H23 below. Also shown are
polynucleotide sequences which encode the amino acid
sequences of the CDRs. TABLE 2 LIGHT CHAINS Ll to
L23CLOSURE SYSTEM BACKGROUND OF THE INVENTION (1)
Field of the Invention [0001] The present invention
relates generally to closure systems for containers.
(2) Description of the Related Art [0002] Container
closures are devices that seal the contents of a
container, thereby protecting the container contents
from contamination, oxygen, moisture, spillage and
evaporation. Many types of closure systems have
emerged to serve these functions. For example,
two-piece closure systems have frequently been
employed in canning and other food product
applications. A two-piece closure system, also known
as a composite closure, is typically made up of a
screw band and a disk. The disk fits Inside the band,
between the band and the container. The disk often has
a peripheral raised bead with an underside adapted to
contact the land of the container. The disk may also
have an annular ring of heatsensitive adhesive or
sealant disposed on the underside of the peripheral
raised bead. This sealant provides a sealing contact
between the disk and the land of the container and can
prevent lateral movement of the disk. [0003] The
container is typically filled with a food or beverage
product before sealing the closure system. The food or
beverage product may be commercially sterile. The
closure system can then be applied to the container.
To close a container using a two-piece closure system,
the disk is typically placed upon "the container to be
sealed and a screw band i3 loosely screwed over the
disk onto tha finish of the container. The screw band
often remains loose enough so that as the container is
heated and Sterilized, venting of gases may take place
under the disk. After heatprocessing, the screw band
is tightened and the sealed container is cooled. By
virtue of the slow cooling of the container and its
contents, thepressure within the container is reduced.
This produces a partial vacuum within the container,
causing the disk to be firmly retained against the
land of the container and a hermetic seal to be
formed. This type of closure is beneficial because it
can maintain product seal integrity during
sterilization and allows the container to be
resealable by the consumer without the need for a
secondary inner seal. SUMMARY OF THE INVENTION [0004]
Briefly, the present invention is directed to a novel
closure system comprising a container having a finish
and a land located at the top of the finish. The outer
wall of the finish, just below the land, is vertical
and the land slopes downwardly, toward the outside of
the container, at an angle of between about 1 and 10.
[0005] Also present is a band adapted to be received
onto the finish of the container. The band has a top
portion and an annular lip extending inwardly from the
top portion. Additionally present is a disk adapted to
be received between the band and the container land.
The disk has a raised peripheral bead, the underside
of the raised peripheral bead presenting a downwardly
facing channel which contains a gasket material. The
ratio of the width of the channel to the width of the
container land is in the range of 



about 2:1 to 1: 1 . When the disk is inserted into the
band, the annular lip of the band extends inwardly
beyond the raised peripheral bead of the disk and has
a hook portion that engages the top and inside edge of
the raised peripheral bead. BRIEF DESCRIPTION OF THE
DRAWINGS [0006] For a more complete understanding of
the present invention, reference is now made to the
following descriptions taken in conjunction with the
accompanying drawings. [0007] Figure 1 illustrates a
cross-sectional view of a closure system of an
embodiment of the present invention in which the band
is engaged withthe disk and container land but not
tightened onto the disk and container land. [0008]
Figure 2 illustrates an exaggerated cross-sectional
view of an embodiment of a closure system of the
present invention in which the band is engaged with
the disk and container land but not tightened onto the
disk and container land. [0009] Figure 3 illustrates
an exaggerated cross-sectional view of an embodiment
of a closure system of the present invention in which
the band is engaged with the disk and container land
but not tightened onto the disk and container land. In
this embodiment, exemplary angles of the land,
channel, and top portion of the band are illustrated.
[00010] Figure 4 illustrates an exaggerated
cross-sectional view of an embodiment of a closure
system of the present invention in which the band is
tightened onto the disk and container land, forcing
the container land into sealing contact with the
gasket material. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS [0001 1] Reference now will be made in
detail to the embodiments of the invention, one or
more examples of which are set forth below. Each
example is provided by way of explanation of the
invention, not a limitation of the invention. In fact,
it will be apparent to those skilled in the art that
various modifications and variations can be made in
the present invention without departing from the scope
or spirit of the invention. For instance, features
illustrated or described as part of one embodiment,
can be used on another embodiment to yield a still
further embodiment. [00012] Thus, it is intended that
the present invention covers such modifications and
variations as come within the scope of the appended
claims and their equivalents. Other objects, features
and aspects of the present invention are disclosed in
or are obvious from the following detailed
description. It is to be understood by one of ordinary
skill in theart that the present discussion is a
description of exemplary embodiments only, and is not
intended as limiting the broader aspects of the
present invention. [00013] As used herein, the term
"finish" means the top portion of a container which
surrounds the opening of the container and is
configured to accommodate a closure. For example, a
finish is shown as 22 in the Figures. [00014] As used
herein, the term "land" means the lip portion of the
finish which makes contact with the gasket material of
the disk and forms a seal. For example, a land is
shown as 2 1 in the Figures. [00015] The term "skirt"
refers to the vertical wall of the band, extending
downwardly from the top portion of the band. For
example, a skirt is shown as 14 in the Figures.
[00016] The terms "raised peripheral bead" refer to a
raised ring around the circumference of the disk. For
example, a raised peripheral bead is shown as 32 in
the Figures. [00017] The term "gasket material" means
any type of sealing material that can be placed
between the disk and container land in order to
prevent the escape of substances such as gas or fluid.
For example, a gasket material is shown as 34 in the
Figures. [00018] As shown generally in the figures,
the present invention is directed to a novel closure
system 10 comprising a container 20 and a closure
engageable with that container 20. The closure of the
invention can comprise a two-piece composite closure.
Generally speaking, a disk 30 fits inside a band 11,
between the band 11 and the container 20. The band 11
has a top portion 12, an annular lip 13 extending
inwardly from the top portion 12, and a skirt 14
extending downwardly from the top portion 12. The disk
30 has a center portion 3 1 and a raised peripheral
bead 32 circumnavigating the center portion 3 1. The
underside of thebead 32 can present a downwardly
facing channel 33 which can contain a gasket material
34. Under pressure, the gasket material 34 is designed
to seal the disk 30 to the container land 2 1. [00019]
The band 11 can be screwed onto the container via
annular threads 16 and 23, located on the outer
surface of the container finish 22 and the inner
surface of the band skirt 14, respectively. The
annular threads 16 and 23 are adapted to receive one
another and provide a tight fit between the band 11
and the container 20, thereby sealing the gasket
material 34 of the disk 30 against the land 2 1 of the
container 20. In some embodiments of the invention the
annular threads 16 and 23 are continuous annular
threads. A continuous annular thread may be comprised
of an uninterrupted protruding helix. In certain other
embodiments the annular threads 16 and 23 are
interrupted threads or lugs. A lug thread may be
designed so the thread segments are disposed
equidistantly around the container finish. The closure
has matching portions that engage each of the thread
segments. [00020] In an embodiment of the invention,
at least one annular bead 40 is present on the upper
surface of the top portion 12 of the band 11. In some
embodiments, two or three annular beads 40 may be
located on the upper surface of the top portion 12 of
the band 11. The annular bead(s) 40 can be rounded,
squared, or any other shape. The annular beads provide
the band 11 with additional structure and stability
during the tightening of the band onto the container.
When the band of a typical twopiece closure is screwed
onto a container, uneven force may cause the band to
flex. The annular beads 40 located on the upper
surface of the top portion 12 of the band 11 provide
the band with stability and reduce unwanted flexing of
the band. [00021] In certain embodiments, the
container land 2 1 slopes downwardly, toward the
outside of the container, at an angle A of
betweenabout 1 and 10 (shown in Figure 3). In certain
embodiments, the container land 2 1 slopes downwardly,
toward the outside of the container, at an angle A of
between about 3 and 7. In still other embodiments, the
container land 2 1 slopes downwardly, toward the
outside of the container, at an angle A of about 5 so
that the inside edge of the container land is about 5
higher than the outside edge of the container land.
[00022] The underside 19 of the top portion 12 of the
band 11 and the channel 33 can also slope downwardly,
toward the outside of the closure 



system, at angles B and C, respectively, which can
correspond generally to the angle A of the container
land. In an embodiment of the invention, the container
land 2 1, disk channel 33 and top portion 12 each
slope downwardly, toward the outside of the container,
at an angle of about 5. [00023] In some commercially
available containers, the land area has a downwardly
sloping angle of about 15. In contrast, a nearly flat
land area, between about 1 and 10, allows thorough
coverage of the gasket material 34 over the container
land 2 1 as the disk 30 is tightened onto the
container 20. Additionally, if the angle of the disk
and band corresponds with the angle of the container
land, the seal area is further maximized. [00024] In
order to create the particular angle on the container
land, the container 20 can be extrusion molded and
removed from the rotation wheel, with excess plastic
remaining on the finish as a moil. This material can
then be removed using a rotating knife blade. The
knife blade can be set at any angle, for example at 5
below flat surface. The knife blade then separates the
container from the moil at a 5 angle. This creates an
angle where the inside edge of the container land is
slightly higher than the outside edge of the container
land. The nearly flat land area places a more even
distribution of the gasket material 34 onto the
container land 2 1. The disk and band can be
manufactured to provide corresponding angles.[00025]
In certain embodiments of the invention, the band 11
has a topcentered opening 18. In this embodiment, the
annular lip 13 defines a peripheral edge 17 of a top
opening 18. The disk 30 of the closure system 10 is
inserted between the band 11 and the container land 2
1. It can be received into the band 11 just below the
inwardly extending annular lip 13 of the band 11. The
disk 30 can be rotatably movable within the band 11.
Similarly, the band 11 can be rotatable while the disk
30 can be fhctionally held in place by the gasket
material 34 and container land 2 1. When the band 11
is tightened onto the container 20, the disk 30
provides a seal for the container 20 (shown in Figure
4). [00026] The gasket material-containing channel 33
is designed to form a seal with the land 2 1 of the
container 20. In an embodiment, the gasket material 34
can be plastisol. Plastisol is a liquid mixture of
resins and plasticizers that is solidified with the
application of heat. In an embodiment of the present
invention, a plastisol-lined disk forms an airtight
seal against the container land to prevent the ingress
of oxygen or other contaminants. [00027] In some
embodiments of the invention, when the disk 30 is
inserted into the band 11, the annular lip 13 of the
band 11 extends inwardly beyond the raised bead 32 of
the disk 30 and has a hook portion 15 that engages the
top and inside edge of the bead 32. In typical closure
systems, as the band is tightened onto the container
land, the down force caused by the application torque
pulls to the outside of the disk insert. In the
present invention, however, as the band 11 is
tightened onto the container land 2 1, the hook
portion 15 of the lip 13 applies force downwardly on
the top and inner edge of the bead 32, thereby
creating an equal downward force on the top, outer and
inner surface of the land 2 1 of the container. The
container land can then create a channel in the gasket
material, forcing the gasket material to be
distributed evenly across the inside, top and outside
of the container land. This provides a better sealfor
the gasket material on the container land and prevents
the ingress or egress of gaseous or liquid substances.
[00028] In certain other embodiments of the invention,
the ratio of the width of the channel 33 to the width
of the container land 2 1 is in the range of about 2:1
to 1: 1 . In particular embodiments the ratio of the
width of the channel 33 to the width of the container
land 2 1 is in the range of about 1.75:1 to 1: 1 . In
further embodiments the ratio of the width of the
channel 33 to the width of the container land 2 1 is
in the range of about 1.5:1 to 1: 1 . In yet another
embodiment the ratio of the width of the channel 33 to
the width of the container land 2 1 is about 1.48:1 .
In these embodiments, the width of the channel 33 is
slightly larger than the width of the land 2 1 of the
container with which it engages. A relatively narrow
channel 33 is beneficial because as the disk 30 is
pushed downwardly onto the container land 2 1, the
coverage area of the gasket material 34 in the channel
33 is thoroughly distributed on the top, inside, and
outside of the container land 2 1. [00029] In a
particular embodiment of the invention, the outer wall
24 of the container finish 22, above annular threads
16 and just below the land 2 1, is vertical.
Oftentimes, the outer wall of the container finish on
containers will angle slightly inwardly. This does not
provide as a large a contact area for the gasket
material seal. Molding the outer wall 24 of the finish
22 as a completely straight vertical wall increases
the area of the container land 2 1 in contact with and
covered by the gasket material 34 in the disk 30. This
maximizes the seal contact area and creates a center
clamping force by the closure band 11 of equal amount
over the top, inside edge and outside edge of the
container land 2 1. [00030] In processing and
sterilization, the container 20 of the present
invention can be filled with a food or beverage
product before sealing the closure system 10. The
closure system 10 can then be applied to thecontainer
20. The disk 30 can be placed upon the container 20
and the band 11 screwed tightly onto the container 20.
The container 20 can then be heated and sterilized.
The closure system 10 of the invention beneficially
maintains product seal integrity during sterilization
and allows the container 20 to be resealable by the
consumer without the need for a secondary inner seal.
[00031] The various components of the closure system
of the present invention can be produced from a
variety of materials, including metals, plastics or
glass. In some embodiment of the invention each of the
container, disk and band may each be made of the same
material, such as plastic. In certain other
embodiments, the container, disk and band may all be
made of different materials, such as a glass
container, metal disk and plastic band. In a
particular embodiment, the container and band may be
plastic and the disk may be metal. [00032] In one
embodiment of the present invention the band is
plastic. In this embodiment, the band can be prepared
from any plastic material, including one or more
selected from the group consisting of polyethylene,
polypropylene, polystyrene, cycloolefin copolymer,
polyethylene terephthalate, polyethylene naphthalate,
ethylene-(vinyl alcohol) copolymer,
poly-4-methylpentene-1 , poly(methyl methacrylate),
acrylonithle, polyvinyl chloride, polyvinylidene
chloride, styreneacrylonithle,
acrylonithle-butadiene-styrene, polyamide, polyacetal,
polycarbonate, polybutylene terephthalate, ionomer,
polysulfone, polytetrafluoroethylene, polyester, vinyl
ester, polyurethane and polyurea. In a particular
embodiment, the band is prepared from polypropylene. 



[00033] A plastic band offers advantages in that a
plastic band does not rust or corrode and can be
reused many times without any deterioration of its
appearance. In certain embodiments of the band, the
outside of the skirt may have a plurality of vertical
ribs or other gripping mechanismsdesigned to aid in
the grasping and turning of the band. In other
embodiments, the band can be provided with tamper
indicating means. The band can have a detachable ring
and, hinged to the detachable ring along its lower
end, a series of upwardly and inwardly projecting
ratchet fingers or tabs. In particular embodiments,
the band may be injection molded. [00034] In an
embodiment of the invention, the disk is metal. In a
particular embodiment, the disk is made from stainless
steel. Optionally, the disk can be semi-rigid. In this
embodiment, the disk can have a central portion
sufficiently flexible to be drawn partially inward
into the open mouth of the container when the pressure
within the container is less than the pressure outside
the container. The deflection of the central portion
of the disk provides a visual indication of the
existence of a hermetic seal. [00035] In certain
embodiments, the container of the present invention
can be extrusion blow molded and can comprise any
suitable plastic material known in the art. The
container can be of any size and should be adapted to
receive the corresponding two-piece closure system. In
an embodiment, the container may comprise a jar. In
some embodiments, the container may comprise a bottle,
such as an infant or baby bottle. The bottle may be
filled with cow's milk, human breast milk or infant
formula. Once the closure of the present invention is
applied to the bottle, the system may be sterilized or
otherwise processed. [00036] If the bottle is used for
cow's milk, human breast milk or infant formula, the
bottle may be filled and the disk of the system
replaced with a nipple. The band can then be tightened
onto the nipple and container, securing the nipple in
place. The container and closure system can then be
used to feed an infant. [00037] The closure system of
the present invention is suitable for multiple filling
processes, including hot fill, cold fill, dry seal,
pasteurizationand retort. The closure can be produced
in a variety of sizes for a wide range of food and
beverage applications, such as pickled products,
sauces, jams, jellies, nuts, juices, milk-based
beverages, and infant formulas. [00038] In certain
embodiments, the disk and band may be made of
different colors improving the esthetics of the
product package. Additionally, the disk and/or band
may be produced in a manner so that they can be
labeled for commercial purposes. [00039] All
references cited in this specification, including
without limitation, all papers, publications, patents,
patent applications, presentations, texts, reports,
manuscripts, brochures, books, internet postings,
journal articles, periodicals, and the like, are
hereby incorporated by reference into this
specification in their entireties to the extent that
they are consistent with the disclosures herein. The
discussion of the references herein is intended merely
to summarize the assertions made by their authors and
no admission is made that any reference constitutes
prior art. Applicants reserve the right to challenge
the accuracy and pertinence of the cited references
[00040] These and other modifications and variations
to the present invention may be practiced by those of
ordinary skill in the art, without departing from the
spirit and scope of the present invention, which is
more particularly set forth in the appended claims. In
addition, it should be understood that aspects of the
various embodiments may be interchanged both in whole
or in part. Furthermore, those of ordinary skill in
the art will appreciate that the foregoing description
is by way of example only, and is not intended to
limit the invention so further described in such
appended claims. Therefore, the spirit and scope of
the appended claims should not be limited to the
description of the preferred versions contained
therein.WHAT IS CLAIMED IS : 1. A closure system
comprising: a) a container having a finish and a land
located at the top of the finish, wherein: i) the
outer wall of the finish, just below the land, is
vertical; and ii) the land slopes downwardly, toward
the outside of the container, at an angle of between
about 1 and 10; b) a band adapted to be received onto
the finish of the container, the band having a top
portion and an annular lip extending inwardly from the
top portion; and c) a disk adapted to be received
between the band and the container land, the disk
having a raised peripheral bead, the underside of the
raised peripheral bead presenting a downwardly facing
channel which contains a gasket material, wherein: i)
the ratio of the width of the channel to the width of
the container land is in the range of about 2:1 to 1:
1 ; and ii) when the disk is received into the band,
the annular lip of the band extends inwardly beyond
the raised peripheral bead of the disk and has a hook
portion that engages the top and inside edge of the
raised peripheral bead. 2. The closure system of claim
1, wherein the land slopes downwardly, toward the
outside of the container, at an angle of about 5. 3.
The closure system of claim 1, wherein the ratio of
the width of the channel to the width of the container
land is about 1.48:1 . 4. The closure system of claim
1, wherein annular threads are located on the outer
surface of the finish. 5. The closure system of claim
1, wherein a skirt extends downwardly from the top
portion of the band. 6. The closure system of claim 5,
wherein annular threads are located on inner surface
of the skirt.7. The closure system of claim 1, wherein
at least one annular bead is present on the top
portion of the band. 8. The closure system of claim 1,
wherein the underside of the top portion of the band
slopes downwardly, toward the outside of the band, at
an angle corresponding to the angle of the land. 9.
The closure system of claim 1, wherein the channel
slopes downwardly, toward the outside of the band, at
an angle corresponding to the angle of the land and
the underside of the top portion of the band. 10. The
closure of claim 1, wherein the gasket material
comprises plastisol. 


