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HrcH AFF¡Nrry ANTTB.'E' tå ,u"oN tL-G REcEproR

StaiÞment of Related A,rt

[000fI Interleukin-6 (lL-6) is a pleiotropic cytokine produced by immune and non-immune cells

that plays a crucial role in regulation of immune response, acute-phase reactions, and

hematopoiesis. lt binds to soluble and cell membrane bound lL-6R (c¿ chain) forming a binary

complex and this complex is able to interact with cell membrane bound Sp130 (F chain), induces

formation of signaling complex comprising two each of lL-6, lL-6R, and 9p130.

[0002I Antibodies to hlL-6R are described in US 5,670,373, 5,795,965, 5,817,790, 6,410,691,

and EP 409 60781. Therapeutic methods are described in US 5,888,510 and 6;723,319.

BRIEF SUMMARY OF THE INVENTION

[0003I In a first aspect, the invention provides human antibodies, preferably recombinant

human antibodies, that specifically bind human interleukin-6 receptor (hlL-6R). These

antibodies are characterized by binding to hlL-6R with high affinity and sfow dissociation kínetics

and by the ability to neutralize lL-6 activity. The antibodies can be full-length (for example, an

igGl or lgG4 antibody) or may comprise only an antigen-binding portion (for example, a Fab,

F(ab')2 or scFv fragment), and may be modified to effect functionality, ê.g., to eliminate residual

effector functions (Reddy et al. (2000) J. lmmunol. 164:1925-1933)- In a preferred embodiment,

the invention provides an antibody or antigen-binding fragment thereof, which binds human lL-6

receptor (SEO lD NO:1) with a Kp of about 500 pM or less, as measured by surface plasmon

resonance. ln a more specific embodíment, the antlbody or antigen-bínding fragment has a Ko
of less than 3OO pM, or less than 200 pM, or even less than 100 pM. In various embodiments,

the antibody or antigen-binding fragment thereof blocks hll:6 activ¡ty with an lCso of 250 pM or

less, as measured by luciferase bioassay. In more specific embodiments, the antibody or
antigen-binding fragment thereof exhibits an lC5s of 150 pM or less.

[00041 In related aspects, the antibody or antigen-binding fragment of the invention binds hll-

6R with an affinity at least 2-told higher than it binds monkey lL-6R. In more preferred

embodiments, the antibody or antigen-binding fragment binds hlL-6R protein (SEO lD NO:1)

with an affinity that is up to about 3-fold higher relative to íts bíndíng to monkey lL-6R (Macaca

fascicularis extracellular domain shown in SEQ lD NO:251).

I0O05l ln one embodiment, the antibody or antigen-binding port¡on of the antibody of the
invention comprises a heavy chain variable region (HCVR) selected from the group consisting of
SEQ fD NO:3,  227,19,231,  35,51,67,83,  99,  115,  131,  147,239,241,163,179,235,195
and 211, or substantially simitar sequence thereof. ln a more specific embodiment, the antibody
or antigen-binding fragment thereof further comprises a light chain variable region (LCVR)

selected from the group consisting of SEQ lD NO: 11 , ZZg, ZT , Zg3, 43, Sg, 75, 91 , 1O7, 123,
139, 155, 171, 187, 237 , 2O3 and 219, or a substantially similar sequence thereof. ln specific

WO 2007/143168PCT/US2007/013062 HIGH AFFINITY ANTIBODIES TO
HUMAN IL-6 RECEPTOR Statement of Related Art [0001] Interleukin-6
(IL-6) is a pleiotropic cytokine produced by immune and non-immune cells
that plays a crucial role in regulation of immune response, acute-phase
reactions, and hematopoiesis. It binds to soluble and cell membrane
bound IL-6R (a chain) forming a binary complex and this complex is able
to interact with cell membrane bound gp130 chain), induces formation of
signaling complex comprising two each of 1L-6, IL-6R, and gp130. [0002]
Antibodies to hIL-6R are described in US 5,670,373, 5,795,965,
5,817,790, 6,410,691, and EP 409 607B1. Therapeutic methods are
described in US 5,888,510 and 6,723,319. BRIEF SUMMARY OF THE
INVENTION [0003] In a first aspect, the invention provides human
antibodies, preferably recombinant human antibodies, that specifically
bind human interleukin-6 receptor (hIL-6R). These antibodies are
characterized by binding to hIL-6R with high affinity and slow dissociation
kinetics and by the ability to neutralize IL-6 activity. The antibodies can be
full-length (for example, an igG1 or IgG4 antibody) or may comprise only
an antigen-binding portion (for example, a Fab, F(abl2 or scFv fragment),
and may be modified to effect functionality, e.g., to eliminate residual
effector functions (Reddy et al. (2000) J. lmmunol. 164:1925-1933). In a
preferred embodiment, the invention provides an antibody or
antigen-binding fragment thereof, which binds human 1L-6 receptor (SEQ
ID NO:1) with a Kg of about 500 pM or less, as measured by surface
plasmon resonance. In a more specific embodiment, the antibody or
antigen-binding fragment has a (Co of less than 300 pM, or less than 200
pM, or even less than 100 pM. In various embodiments, the antibody or
antigen-binding fragment thereof blocks hIL,6 activity with an IC62 of 250
pM or less, as measured by luciferase bioassay. In more specific
embodiments, the antibody or antigen-binding fragment thereof exhibits
an IC50 of 150 pM or less. [0004] In related aspects, the antibody or
antigen-binding fragment of the invention binds hIL6R with an affinity at
least 2-fold higher than it binds monkey IL-6R, In more preferred
embodiments, the antibody or antigen-binding fragment binds hIL-6R
protein (SEQ ID NO:1) with an affinity that is up to about 3-fold higher
relative to its binding to monkey IL-6R (Macaca fascicularis extracellular
domain shown in SEQ ID NO:251). [0006] In one embodiment, the
antibody or antigen-binding portion of the antibody of the invention
comprises a heavy chain variable region (HCVR) selected from the group
consisting of SEQ ID NO:3, 227, 19, 231, 35, 51, 67, 83, 99, 115, 131,
147, 239, 241, 163, 179, 235, 195 and 211, or substantially similar
sequence thereof. In a more specific embodiment, the antibody or
antigen-binding fragment thereof further comprises a light chain variable
region (LCVR) selected from the group consisting of SEQ ID NO: 11, 229,
27, 233, 43, 59, 75, 91, 107, 123, 139, 155, 171, 187, 237, 203 and 219,
or a substantially similar sequence thereof. In specific  WO
2007/143168PCT/US2007/013062 embodiments, the antibody or
antigen-binding fragment thereof comprise HGVR/LCVR pairs selected
from the group consisting of SEQ ID NO:3111; 227/229; 19/27; 231/233;
35/43; 51/59; 67/75; 83/91; 99/107; 1151123:131/139; 147/155; 239/155;
241/155; 163/171; 179/187; 235/237; 195/203; and 211/219, or
substantially similar sequences thereof. [0006] In a second aspect, the
invention provides isolated nucleic acid molecules that encode an
antibody or antigen-binding fragment of an antibody of the invention. In
one embodiment, the nucleic acid molecule of the invention encodes an
antibody or fragment thereof comprising an HCVR as described above. In
specific embodiments, the nucleic acid molecule encoding the HCVR is
selected from the group consisting of SEQ ID NO:2, 226, 18, 230, 34, 50,
66, 82, 98, 114, 130, 146, 238, 240, 162, 178, 234, 194 and 210, or a
substantially identical sequence thereof. In a related aspect, the invention
provides an isolated nucleic acid molecule encoding an LCVR as
described above. In specific embodiments, the nucleic acid molecule
encoding the LCVR is a nucleotide sequence selected from the group
consisting of SEQ ID NO: 10, 228, 26, 232, 42, 58, 74, 90, 106, 122, 138,
154, 170, 186, 236, 202 and 218, or a substantially identical sequence
thereof. [0007] In a third aspect, the invention features an antibody or
antigen-binding fragment, comprising a heavy chain complementary
determining region 3 (CDR3) domain and a light chain CDR3 domain,
wherein the heavy chain CDR3 domain comprises an amino acid
sequence of the formula X' - X2   X3X4 Xs X6 X' X8 X8 X16 X" X12 X13
X" X16 X16 X12 X18 X18 (SEQ ID NO:247) wherein X1 = Ala, X2 = Lys,
X3 = Gly, X4 = Arg, X5 = Asp, X6 = Ser or Ala, X' = Phe, X8 = Asp; X8 =
Ile, XTh = Pro or absent, X" = Phe or absent, X12 = Val or absent, X13 =
Tyr or absent, X14 = Tyr or absent, X16 = Tyr or absent, X16 = Gly or
absent, X12 = Met Of absent, X16 = Asp or absent, and X'S = WI or
absent; and         the light chain COR3 domain comprises an amino acid
sequence of the formula X' - X2 - X3Xs X5 X6 X7 X8 X9 (SEQ ID NO:250)
wherein X' = Gin, X2 = Gin or His, X3 = Ala, X4 = Asn or Tyr, X5 = Ser, X6
= Phe, X7 = Pro, X2 = Pro, and X8= Thr. [0008] In a more specific
embodiment, the antibody or antigen-binding fragment further comprises
a heavy chain CDR1 domain comprising an amino acid sequence of the
formula X' - X2 X3 X4 X5 X6 X7 X8 (SEQ ID NO:245) wherein X1 = Gly or
Arg, X2 = Phe, X3 = Thr, Xs = Phe, X6 = Asp, X = Asp, X' = Tyr, and Xs =
Ala;         a heavy chain CDR2 domain comprising an amino acid
sequence of the formula X1- X2 - X3- Xs - X5 - X6- X7 - Xs (SEQ ID
I40:246) wherein X' = Ile or Val, X2 = Ser, X3 = Trp, X4= Asn, X6 = Ser,
X6 = Gly, X7 = Ser, and X6 = Ile;         a light chain CDR1 domain
comprising an amino acid sequence of the formula X' - X2 - X5- X4- X6 -
X8- X' - X (SEQ ID 140:248), wherein X1 = Gin, X2 = Gly, X3 = Ile, X4 =
Ser, X5= Ser, and X6 = Trp; and  WO 2007/143168PCT/US2007/013062
a light chain CDR2 domain comprising an amino acid sequence of the
formula XI - X2 - X3 (SEQ ID NO:249), wherein X1= Gly or Ala, X2 = Ala,
and X3 = Ser. [0009] In a fourth aspect, the invention features an antibody
or antigen-binding fragment, comprising: .a heavy chain CDR3 domain
selected from the group consisting of SEQ ID NO: 25, 153, 9, 185, 41, 57,
73, 89, 105, 121, 137, 169, 201 and 217; and a light chain CURS domain
selected from the group consisting of SEQ ID NO:33, 161, 17, 193, 49, 65,
81, 97, 113, 129, 145, 177, 209 and 225. [0010] in a more specific
embodiment, the antibody or antigen-binding fragment further comprises:
a heavy chaiRCDR1 domain selected from the group consisting of SEQ ID
NO: 21, 149, 5, 181, 37, 53, 69, 85, 101, 117, 133, 165, 197, and 213; a
heavy chain CDR2 domain selected from the group consisting of SEQ ID
NO: 23, 151, 7, 183, 39, 55, 71, 87,103 119, 135, 167, 199 and 215;        a
light chain CDR1 domain selected from the group consisting of SEQ ID
NO: 29, 157, 13, 189, 45, 61, 77, 93, 109, 125, 141, 173, 205 and 221;
and a light chain CDR2 domain selected from the group consisting of SEQ
ID NO: 31, 159, 15, 191, 47, 63, 79, 95, 111, 127, 143, 175, 207 and 223."
[0011] In specific embodiments, the antigen or antigen-binding fragment
comprises heavy chain CDR sequences SEQ ID NO:21, 23, 25 and light
chain CDR sequences SEQ ID NO:29, 31, 33; heavy chain CDR
sequences SEQ ID NO:149, 151, 153 and light chain CDR sequences
SEQ ID NO:157, 159, 161; heavy chain CDR sequences SEQ ID NO:5, 7,
9 and light chain SEQ ID NO: 13, 15, 17; and heavy chain CDR
sequences SEQ ID NO: 181. 183, 185 and light chain CDR sequences
SEQ ID NO:189, 191, 193. [0012] In a fifth aspect, the invention features
isolated nucleic acid molecules encoding an antibody or antigen-binding
fragments of the invention, wherein the antibody or fragment thereof
comprises        a heavy chain CURS domain encoded by a nucleotide
sequence selected from the group consisting of SEQ ID NO:24, 152, 8,
184, 40, 56, 72, 88, 104, 120, 136, 168, 200 and 216; and         a light
chain CDR3 domain encoded by a nucleotide sequence selected from the
group consisting of SEQ ID NO:32, 160, 16, 192, 48, 64, 80, 96, 112, 128,
144, 176, 208 and 224; as well as substantially identical nucleic acid
sequences thereof.  [0013] In a more specific embodiment, isolated
nucleic acid molecules are provided encoding an antibody or
antigen-binding fragment of the invention, wherein the antibody or
fragment thereof comprises         a heavy chain CDR1 encoded by a
nucleotide sequence selected from the group consisting of SEQ ID NO:
20, 148, 4, 180, 36, 52, 68, 84, 100, 116, 132, 164, 196 and 212; a heavy
chain CDR2 domain encoded by a nucleotide sequence selected from the
group  WO 2007/143168PCT/US2007/013062 consisting of SEQ ID NO:
22, 150, 6, 182, 38, 54, 70, 86, 102, 118, 134, 166, 198 and 214;        a
light chain CDR1 domain encoded by a nucleotide sequence selected
from the group consisting of SEQ ID NO:28, 156, 12, 188, 44, 60, 76, 92,
108, 124, 140, 172, 204 and 220; and        a light chain CDR2 domain
encoded by a nucleotide sequence selected from the group consisting of
SEQ ID NO:30, 158, 14, 190, 30, 46, 62, 78, 94, 110, 126, 142, 174, 206
and 222; as well as substantially identical nucleic acid sequences thereof.
[0014] The invention encompasses anti-hIL-6R antibodies or
antigen-binding fragments thereof having a modified glycosylation pattern.
In some applications, modification to remove undesirable glycosylation
sites may be useful, or an antibody lacking a fucose moiety on an
oligosaccharide chain, for example, to increase antibody-dependent
cellular cytotoxicity (ADCC) (see Shield et al. (2002) JBC 277:26733). In
other applications, modification of a galactosylation can be made in order
to modify complement-dependent cytotoxicity (CDC). [0016] In further
aspects, the invention provides recombinant expression vectors carrying
the nucleic acid molecules of the invention, and host cells into which such
vectors have been introduced, as are methods of making the antibodies or
antigen-binding fragments of the invention obtained by culturing the host
cells of the invention. The host cell may be a prokaryotic or eukaryotic cell,
preferably the host cell is an E. coil cell or a mammalian cell, such as a
CHO cell. [0016] In a further aspect, the invention features a
pharmaceutical composition comprising a human antibody or
antigen-binding fragment of an antibody which specifically binds hIL-6R
and a pharmaceutically acceptable carrier. 100171 In further aspects, the
invention features methods for inhibiting human IL-6 activity using an
antibody, or antigen-binding portion thereof, of the invention. In one
embodiment, the invention encompasses a therapeutic method
comprising administering an antibody of the invention, or a fragment
thereof, to a human subject suffering from a disorder which is treated or
ameliorated by inhibition of IL-6 activity. The disorder can be, for example,
arthritis, including chronic rheumatoid arthritis; inflammatory bowel
diseases, including Crohn's disease and ulcerative colitis; systemic lupus
erythematosus; and inflammatory diseases. [0018] In further aspects, the
invention provides the use of an antibody or antigen-binding fragment of
an antibody as defined above in the manufacture of a medicament for use
to attenuate or inhibit an IL-6-mediated disease or disorder in a human. In
a related aspect, the invention provides an antibody or antigen-binding
fragment of an antibody as defined above for use in the attenuation or
inhibition of an IL-6-mediated disease or disorder in a human.  [0019]
Other objects and advantages will become apparent from a review of the
ensuing detailed description. 



wo 2007i143168 PCT/US2007/013062

embod¡ments, the antibody or antigen-binding fragment thereof comprise HCVR/LCVR pairs

sefected from the group consisting of SEQ lD NO:3/1 1: 2271229: 19127;2311233;35/43; 5ll59;

67t75;83/91;99/107; 1151123;131/139: 1471155:239/155; 2411155;1631171i179t187;

2351237:195/203; and 2111219, or substantially similar sequences thereof.

[00061 In a second aspect, the invention provides isolated nucleic acid molecules that encode

an antibody or antigen-binding fragment of an antibody of the invention. In one embodiment,

the nucleic acid molecule of the invention encodes an antibody or fragment thereof comprising

an HCVR as described above. ln specific embodiments, the nucleic acid molecule encoding the

HCVR is selected from the group consisting of SEQ lD NO:2, 226,18,23O,34,50, 66, 82, 98,

114,13O,146, 238, 24O, 162,178,234,194 and 21O, or a substant ial ly ident ical  sequence

thereof. In a related aspect, the invention provides an isolated nucleic acid molecule encoding

an LCVR as described above. In specific embodiments, the nucleic acid molecule encoding the

LCVR is a nucleotide sequence selected from the group consisting of SEQ lD NO: 10,228,26,

232, 42, 58,74,90, 106, 122, 138, 154, 17O, 186, 236, 2O2 and 218, or a substantially identical

sequence thereof.

[0004 ln a third aspect, the inventíon features an antibody or antigen-binding fragment,

comprising a heavy chain complementary determining region 3 (CDR3) domain and a light chain

CDR3 domain. wherein

the heavy chain CDRS domaín comprises an amino acid sequence of the formula XI - Xz
_ Xa _ X4 _ Xs _ X6_ Xz _ Xs _ Xs _ Xro _ X11 _ Xiz _ Xrs_ ¡r+ _ X,5 _ Xr6 _ X17 _ XIB _ Xr. (SEe

I D N O : 2 4 7 ) w h e r e i n X l = A l a , X 2 = L y s , X 3 = G l y , X 4 = A r g , X 5 = A s p , X 6 = S e r o r A l a , X T = P h e ,

X8 = Asp; Xe = lle, Xlo = Pro or absent, X11 = Phe or absent, X12 = Val or absent, X13 = Tyr or

absent, X1a = Tyr or absent, X15 = Tyr or absent, X16 = Gly or absent, Xr7 = Met or absent, X18 =

Asp or absent, and X1s = Val or absent; and

the light chain CDR3 domain comprises an amino acid sequence of the formula Xr - X2 -

Xt - X4 - X5 - X6- Xz - XB - Xs (SEQ lD NO:250) wherein Xi = Gln, Xa = Gln or His, Xs = Ala,

Xa = Asn or Tyr, X5 = Ser, X6 = Phe, X7 = Pro, X8 = Pro, and Xs = Thr.

[00081 In a more specific embodiment, the antibody or antigen-binding fragment further

comprises

a heavy chain CDRI domain comprising an amino acid sequence of the formula X1 - X2
-X3 - X4 - X5 -X6- X7 -XE (SEO lD No:245) wherein X1 = Gly orArg, Xz = Phe, Xo = Thr, Xa =

Phe, Xs = Asp, Xo = Asp, X7 = Tyr, and XB = Alai

a heavy chaín CDR2 domain comprisíng an amíno acid sequence of the formufa Xl - X2
-X3 - X4 - Xs -X6-X7 -Xs (SEA lD No:246) wherein Xl = lte orVal, X2 = Ser, X3 = Trp, Xa =

Asn, Xs = Ser, XG = Gly, X7 = Ser, and X8 = lle;

a light chain CDRI domain comprising an amino acid sequence of the formula X1 - X2 -

Xs - x4 - X5 - X6 - X7 r XB (SEQ lD No:248), wherein X1 = Gln, X2 = Gly, X3 = lle, Xa = Ser, Xs =

Ser, and X6 = Trp; and

DETAILED DESCRIPTION [0020] Before the present methods are
described, it is to be understood that this invention is not limited to
particular methods and experimental conditions described, as such
methods and  WO 2007/143168PCT/US20071013062 conditions may
vary. It is also to be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is not intended to
be limiting, since the scope of the present invention will be limited only by
the appended claims. [0021] Unless defined otherwise, all technical and
scientific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this invention
belongs. Although any methods and materials similar or equivalent to
those described herein can be used in the practice or testing of the
present invention, the preferred methods and materials are now
described. [0022] The term "human IL6R" (hIL-6R), as used herein, is
intended to refer to a human cytokine receptor that specifically binds
interleukin-6 (1L-6). The extracelfular domain of hIL-6R is shown in SEQ
ID NO:1. [0023] The term "antibody", as used herein, is intended to refer
to immunoglobulin molecules comprising four polypeptide chains, two
heavy (El) chains and two light (1...) chains interconnected by disulfide
bonds. Each heavy chain comprises a heavy chain variable region
(abbreviated herein as HCVR or VH) and a heavy chain constant region.
The heavy chain constant region comprises three doMains, CH1, CH2
and CH3. Each light chain comprises a light chain variable region
(abbreviated herein as LCVR or VL) and a light chain constant region. The
light chain constant region is comprised of one domain (CL1). The VH and
VL regions can be further subdivided into regions of hypervariability,
termed complementary determining regions (CDR), interspersed with
regions that are more conserved, termed framework regions (FR). Each
VH and VL is composed of three CDRs and four FRs, arranged from
amino-terminus to carboxy-terminus in the following order: FR1, CDR1,
FR2, 00R2, FR3, CDR3, FR4. [0024] The term "antigen-binding portion" of
an antibody (or simply "antibody portion" or "antibody fragment"), as used
herein, refers to one or more fragments of an antibody that retain the
ability to specifically bind to an antigen (e.g., hIL-6R). It has been shown
that the antigen-binding function of an antibody can be performed by
fragments of a full-length antibody. Examples of binding fragments
encompassed within the term "antigen-binding portion" of an antibody
include (i) a Fab fragment, a monovalent fragment consisting of the VL,
VU, CL1 and CH1 domains; (ii) a F(abl2 fragment, a bivalent fragment
comprising two Fab fragments linked by a disulfide bridge at the hinge
region; (iii) a Ed fragment consisting of the VU and CH1 domains; (iv) a Fv
fragment consisting of the VI and VH domains of a single arm of an
antibody, (v) a dAb fragment (Ward et al. (1989) Nature 241:544-546),
which consists of a VU domain; and (vi) an isolated complementary
determining region (CDR). Furthermore, although the two domains of the
Fv fragment, VL and VU, are coded for by separate genes, they can be
joined, using recombinant methods, by a synthetic linker that enables
them to be made as a single contiguous chain in which the VL and VH
regions pair to form monovalent molecules (known as single chain Fv
(scFv); see e.g., Bird et al. (1988) Science 242:423-426; and Huston at al.
(1988) Proc. Natl. Mad. Sci. USA 85:5879-5883). Such single chain
antibodies are also  WO 2007/143168PCT/13S2007/013062 intended to
be encompassed within the term "antigen-binding portion" of an antibody.
Other forms of single chain antibodies, such as diabodies, are also
encompassed (see e.g., Holliger at al. (1993) Proc. Natl. Acad Sal USA
90:6444-6448). [0025] A "neutralizing" or "blocking" antibody, as used
herein, is intended to refer to an antibody whose binding to hIL-6R results
in inhibition of the biological activity of hIL-6. This inhibition of the
biological activity of hIL-6 can be assessed by measuring one or more
indicators of hIL-6 biological activity known to the art, such as
hIL-6-induced cellular activation and hIL-6 binding to h1L-6R (see
examples below). [0028] A "CDR" or complementary determining region is
a region of hypervariability interspersed within regions that are more
conserved, termed "framework regions" (FR). In different embodiments of
the anti-hIL-6R antibody or fragment of the invention, the FRs may be
identical to the human germline sequences, or may be naturally or
artificially modified. A group of CDRs may be defined as an amino acid
consensus sequence; for example, in one embodiment, the anti-hIL-6R
antibody or antigen-binding fragment of the invention may be described as
comprising a heavy chain COR3 domain comprising an amino acid
sequence of the formula X1 X2 X3 X4 X8 X8 X7 X8 X8 Xl X" x12 x13_ x14
_ x15 x16 X17 - XIS - X18 (SEQ ID NO:247) wherein X' = Ala, X2= Lys,
X3= Giy, X4 = Arg, X5 = Asp, X8 = Ser or Ala, X7= Phe, X8 = Asp; X8=
Ile, X1 = Pro or absent, X" = Phe or absent, )02= Val or absent, X13 = Tyr
or absent, X14= Tyr or absent, )(18 = Tyr or absent, X18 = Gly or absent,
Xn = Met or absent, X1E1 = Asp or absent, and X18 = Val or absent; and
a light chain CDR3 domain comprising an amino acid sequence of the
formula X' X2 X3 X4 X5 X6 X7 X6 X6 (SEQ ID NO:250) wherein X" = Gin,
X2 = Gin or His, X3 = Ala, X4 = Asn or Tyr, X5 = Ser, X5 = Phe, X7 = Pro,
X8= Pro, and X9 = Thr. [0027] The term "surface plasmon resonance", as
used herein, refers to an optical phenomenon that allows for the analysis
of real-time interactions by detection of alterations in protein
concentrations within a biosensor matrix, for example using the BlAcore
TM system (Pharmacia Biosensor AB). [0028] The term "epitope" is an
antigenic determinant that interacts with a specific antigen binding site in
the variable region of an antibody molecule known as a paratope. A single
antigen may have more than one epitope. Epitopes may be either
conformational or linear. A conformational epitope is produced by spatially
juxtaposed amino acids from different segments of the linear.polypeptide
chain. A linear epitope is one produced by adjacent amino acid residues in
a polypeptide chain. In certain circumstances, an epitope may include
moieties of saccharides, phosphoryl groups, or sufonyl groups on the
antigen. [0029] The term "substantial identity" or "substantially identical,"
when referring to a nucleic acid or fragment thereof, indicates that, when
optimally aligned with appropriate nucleotide insertions or deletions with
another nucleic acid (or its complementary strand), there is nucleotide
sequence identity in at least about 95%, and more preferably at least
about 96%, 6  WO 2007/143168PCT/US2007/013062 97%, 98% or 99%
of the nucleotide bases, as measured by any well-known algorithm of
sequence identity, such as FASTA, BLAST or Gap, as discussed below.
[0030] As applied to polypeptides, the term "substantial similarity" or
"substantially similar" means that two peptide sequences, when optimally
aligned, such as by the programs GAP or BESTFIT using default gap
weights, share at least 95% sequence identity, even more preferably at
least 98% or 99% sequence identity. Preferably, residue positions which
are not identical differ by conservative amino acid substitutions. A
"conservative amino acid substitution" is one in which an amino acid
residue is substituted by another amino acid residue having a side chain
(R group) with similar chemical properties (e.g., charge or hydrophobicity).
In general, a conservative amino acid substitution will not substantially
change the functional properties of a protein. In cases where two or more
amino acid sequences differ from each other by conservative
substitutions, the percent sequence identity or degree of similarity may be
adjusted upwards to correct for the conservative nature of the substitution.
Means for making this adjustment are well-known to those of skill in the
art. See" e.g., Pearson (1994) Methods Mol. Biol. 24: 307-331. Examples
of groups of amino acids that have side chains with similar chemical
properties include 1) aliphatic side chains: glycine, alanine, valine, leucine
and isoleucine; 2) aliphatic-hydroxyl side chains: serine and threonine; 3)
amide-containing side chains: asparagine and glutamine; 4) aromatic side
chains: phenylalanine, tyrosine, and ttyptophan; 5) basic side chains:
lysine, arginine, and histidine; 6) acidic side chains: aspartate and
glutamate, and 7) sulfur-containing side chains are cysteine and
methionine. Preferred conservative amino acids substitution groups are:
valine-leucine-isoleucine, phenylalaninetyrosine, lysine-arginine,
alanine-valine, glutamate-aspartate, and asparagine-glutamine.
Alternatively, a conservative replacement is any change having a positive
value in the PAM250 log-likelihood matrix disclosed in Gonnet et al.
(1992) Science 256: 1443 45. A "moderately conservative" replacement is
any change having a nonnegative value in the PAM250 log-likelihood
matrix. [0031] Sequence similarity for polypeptides, which is also referred
to as sequence identity, is typically measured using sequence analysis
software. Protein analysis software matches similar sequences using
measures of similarity assigned to various substitutions, deletions and
other modifications, including conservative amino acid substitutions. For
instance, GCG software contains programs such as Gap and Bestfit which
can be used with default parameters to determine sequence homology or
sequence identity between closely related polypeptides, such as
homologous polypeptides from different species of organisms or between
a wild type protein and a mutein thereof. See, e.g., GCG Version 6.1.
Polypeptide sequences also can be compared using FASTA using default
or recommended parameters, a program in GCG Version 6.1. FASTA
(e.g., FASTA2 and FASTA3) provides alignments and percent sequence
Identity of the regions of the best overlap between the query and search
sequences (Pearson (2000) supra). Another preferred algorithm when
comparing a sequence of the invention to a database 7  WO
2007/143168PCT/US2007/013062 containing a large number of
sequences from different organisms is the computer program BLAST,
especially blastp or tblastn, using default parameters. See, e.g., Altschul
at al. (1990) J. Mol. Biol. 215: 403 410 and Altschul et al. (1997) Nucleic
Acids Res. 25:3389 402. Preparation of Human Antibodies [0032]
Methods for generating human antibodies include, for example,
VelocImmuneT" (Regeneron Pharmaceuticals), XenoMouseTM
technology (Green et al. (1994) Nature Genetics 7:13-21; Abgenix), the
"minilocus" approach, and phage display (and see, for example, US
5,545,807, US 6,787,637). The VelocImmune technology (US 6, 596,541)
encompasses a method of generating a high specificity fully human
antibody to a select antigen. This technology involves generation of a
transgenic mouse having a genome comprising human heavy and light
chain variable regions operably linked to endogenous mouse constant
region loci such that the mouse produces an antibody comprising a
human variable region and a mouse constant region in response to
antigenic stimulation. The DNA encoding the variable regions of the heavy
and light chains of the antibody are isolated and operably linked to DNA
encoding the human heavy and light chain constant regions. The DNA is
then expressed in a cell capable of expressing the fully human antibody.
In specific embodiment, the cell is a CHO cell. [0033] Antibodies may be
therapeutically useful in blocking a ligand-receptor interaction or inhibiting
receptor component interaction, rather than by killing cells through fixation
of complement (complement-dependent cytotoxicity)(CDC) and
participation antibody-dependent cell-mediated cytotoxicity (ADCC) The
constant region of an antibody is important in the ability of an antibody to
fix complement and mediate cell-dependent cytotoxicity. Thus, the isotype
of an antibody may be selected on the basis of whether it is desirable for
the antibody to mediate cytotoxicity. [0034] Human immunoglobulins can
exist in two forms that are associated with hinge heterogeneity. In one
form, an immunoglobulin molecule comprises a stable four chain construct
of approximately 150-160 kDa in which the dimers are held together by an
interchain heavy chain disulfide bond. In a second form, the dimers are
not linked via interchain disulfide bonds and a molecule of about 75-80
kDa is formed composed of a covantlently coupled light and heavy chain
(half-antibody). These forms have been extremely difficult to separate,
even after affinity purification. The frequency of appearance of the second
form in various intact IgG isotypes is due to, but not limited to, structural
differences associated with the hinge region isotype of the antibody. In
fact, a single amino acid substitution in the hinge region of the human
IgG4 hinge can significantly reduce the appearance of the second form
(Angel at al. (1993) Molecular Immunology 30:105) to levels typically
observed using a human IgG1 hinge. The instant invention encompasses
antibodies having one or more mutations in the hinge, CH2 or CH3 region
which may be desirable, for example, in production, to improve the yield of
the 8  WO 2007/143168PCT/US2007/013062 desired antibody form.
[0035] Antibodies of the invention are preferably prepared with the use of
VeloclmmuneTM technology. A transgenic mouse in which the
endogenous immunoglobulin heavy and light chain variable regions are
replaced with the corresponding human variable regions is challenged
with the antigen of interest, and lymphatic cells (such as B-cells) are
recovered from the mice that express antibodies. The-lymphatic cells may
be fused with a myeloma cell line to prepare immortal hybridoma cell
lines, and such hybridoma cell lines are screened and selected to identify
hybridoma cell lines that produce antibodies specific to the antigen of
interest. DNA encoding the variable regions of the heavy chain and light
chain may be isolated and linked to desirable isotypic constant regions of
the heavy chain and light chain. Such an antibody protein may be
produced in a cell, such as a CHO cell. Alternatively, DNA encoding the
antigen-specific chimeric antibodies or the variable domains of the light
and heavy chains may be Isolated directly from antigen-specific
lymphocytes. [0036] In one embodiment, the transgenic mouse comprises
up to 18 functional human variable heavy chain genes and 12 functional
human variable kappa light chain genes. In another embodiment, the
transgenic mouse comprises up to 39 human variable heavy chain genes
and 30 human variable kappa light chain genes. In yet another
embodiment, the transgenic mouse comprises up to 80 human variable
heavy chain genes and 40 human variable kappa light chain genes_
(00371 In general, the antibodies of the instant invention possess very
high affinities, typically possessing Kos of from about 10-9 through about
10-12 M, when measured by binding to antigen either immobilized on solid
phase or in solution phase. [0038] Initially, high affinity chimeric antibodies
are isolated having a human variable region and a mouse constant region.
As described below, the antibodies are characterized and selected for
desirable characteristics, including binding affinity to hIL-6R, ability to
block hIL-6, and/or selectivity for the human protein. The mouse constant
regions are replaced with a desired human constant region to generate
the fully human antibody of the invention, for example wild-type or
modified 1904 or igG1 (for example, SEQ ID 140:242, 243, 244). While
the constant region selected may vary according to specific use, high
affinity antigen-binding and target specificity characteristics reside in the
variable region. Epitope Mapping and Related Technologies [0039] To
screen for antibodies which bind to a particular epitope, a routine
cross-blocking assay such as that described in Antibodies: A Laboratory
Manual 1988 Cold Spring Harbor Laboratory, Harlow and Lane, eds., can
be performed. Other methods include alanine scanning mutants, peptide
blots (Reineke (2004) Methods Mol Blot 248:443-63), or peptide cleavage
analysis as described in the examples below. In addition, methods such
as epitope excision, epitope extraction and chemical modification of
antigens can be employed (Tomer (2000) 9  WO
2007/143168PCT/US2007/013062 Protein Science: 9: 487-496). [0040]
Modification-Assisted Profiling (MAP), also known as Antigen
Structure-based Antibody Profiling (ASAP) is a method that categorizes
large numbers of monoclonal antibodies (mAbs) directed against the
same antigen according to the similarities of the binding profile of each
antibody to chemically or enzymatically modified antigen surfaces (US
Patent Application Publication No. 2004/0101920). Each category may
reflect a unique epitope either distinctly different from or partially
overlapping with an epitope represented by another category. This
technology allows rapid filtering of genetically identical antibodies, such
that characterization can be focused on genetically distinct antibodies.
When applied to hybridoma screening, MAP may facilitate identification of
rare hybridoma clones with desired characteristics. MAP may be used to
sort the hIL-6R antibodies of the invention into groups of antibodies
binding different epitopes. [0041] Agents useful for altering the structure of
the immobilized antigen are enzymes, such as, for example proteolytic
enzymes and chemical agents. The antigen protein may be immobilized
on either biosensor chip surfaces or polystyrene beads. The latter can be
processed with, for example, an assay such as a multiplex Luminexml
detection assay (Luminex Corp., TX). Because of the capacity of
LuminexTTM to handle multiplex analysis with up to 100 different types of
beads, LuminexTM provides almost unlimited antigen surfaces with
various modifications, resulting in improved resolution in antibody epitope
profiling over a biosensor assay. Therapeutic Administration and
Formulations [0042] The administration of therapeutic entities in
accordance with the invention will be administered with suitable carriers,
excipients, and other agents that are incorporated into formulations to
provide improved transfer, delivery, tolerance, and the like. A multitude of
appropriate formulations can be found in the formulary known to all
pharmaceutical chemists: Remington's Pharmaceutical Sciences (15th ed,
Mack Publishing Company, Easton, Pa., 1975), particularly Chapter 87 by
Blaug, Seymour, therein. These formulations include, for example,
powders, pastes, ointments, jellies, waxes, oils, lipids, lipid (cationic or
anionic) containing vesicles (such as LipofectinTm), DNA conjugates,
anhydrous absorption pastes, oil-in-water and water-in-oil emulsions,
emulsions carbowax (polyethylene glycols of various molecular weights),
semi-solid gels, and semi-solid mixtures containing carbowax. Any of the
foregoing mixtures may be appropriate in treatments and therapies in
accordance with the present invention, provided that the active ingredient
in the formulation is not inactivated by the formulation and the formulation
is physiologically compatible and tolerable with the route of administration.
See also Powell et al. FDA (1998) J Pharm Sci Technol. 52:238-311 and
the citations therein for additional information related to excipients and
carriers well known to pharmaceutical chemists.  WO
2007/143168PCT/US2007/013062 EXAMPLES [0043] The following
examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how to make and use the
methods and compositions of the invention, and are not intended to limit
the scope of what the inventors regard as their invention. Efforts have
been made to ensure accuracy with respect to numbers used (e.g.,
amounts, temperature, etc.) but some experimental errors and deviations
should be accounted for. Unless indicated otherwise, parts are parts by
weight, molecular weight is average molecular weight, temperature is in
degrees Centigrade, and pressure is at or near atmospheric. Example 1.
Generation of Human Antibodies to Human 1L-6 Receptor. [0044]
Immunization of rodents can be done by any methods known in the art
(see, for example, Harlow and Lane (1988) supra; Malik and Lillehoj,
Antibody techniques: Academic Press, 1994, CA). In a preferred
embodiment, hIL-6R antigen is administered directly to mice which
comprise DNA loci encoding both human Ig heavy chain variable region
and Kappa light chain variable region (Veloclmmune TM, Regeneron
Pharmaceuticals, Inc.; US 6,596,541), with an adjuvant to stimulate the
immune response. Such an adjuvant includes complete and incomplete
Freund's adjuvant, MPL+TDM adjuvant system (Sigma), or RIB! (muramyl
dipeptides) (see O'Hagan, Vaccine Adjuvant, by Human Press, 2000, NJ).
Such an adjuvant can prevent rapid dispersal of polypeptide by
sequestering the antigen in a local depot, and may contain factors that
can stimulate host immune response. In one embodiment, htL-6R is
administered indirectly as DNA plasmid that contains hIL-6R gene and
expresses hIL-6R using the host cellular protein expression machinery to
produce antigen polypeptide in viva In both approaches, the immunization
schedule requires several administrations spaced by a few weeks. The
antibody immune response is monitored by standard antigen-specific
immunoassay. When animals reached their maximum immune response,
the antibody expressing B cells were harvested and fused with mouse
myeloma cells to preserve their viability, forming hybridoma cells To select
functionally desirable monoclonal antibodies, conditioned media of the
hybridoma cells or transfected cells were screened for specificity,
antigen-binding affinity, and potency in blocking hIL-6 binding to hIL-612
(described below). Example 2. Anti-h1L6R antibodies generated via direct
isolation of splenocytes [0045] DNA encoding VH and VL domains may be
isolated directly from a single antigen positive B cell. Briefly, the hIL-6Ra
immunized transgenic mouse was terminated and splenocytes were
harvested. Red blood cells were removed by lysis followed by pelleting the
harvested splenocytes. Resuspended splenocytes were first incubated
with a cocktail of human IgG, FITC-anti-mFc, and biotin-IL6Ra for 1 hour.
The stained cells were washed twice with PBS, then stained with a
cocktail of human and rat IgG, APC-anti-mIgM, and SA-PE for one hour.
The 11  
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a light chain CDR2 domain comprising an amino acid sequence of the formufa Xl - X2 -

X3 (SEQ lD NO:249), wherein X1 = Gly orAla, X2 = Ala, and Xs = Ser.

[00OgJ fn a fourth aspect, the invention features an antibody or antigen-binding fragment,

comprising:

a heavy chain CDR3 domain se¡ected from the group consisting of SEQ lD NO: 25, 153,

9, 185, 41, 57,73, 99, 105, 121, 137, 169, 201 and 217; and

a light chain CDR3 domain selected from the group consisting of SEQ lD NO:33, 161,

17, 193, 49, 65, 91, 97, 1 1 3, 1 29, 1 45, 177, 209 and 225.

[00101 In a more specific embodiment, the antibody or antigen-binding fragment further

comprises:

a heavy chain.CDRl domain selected from the group consisting of SEQ lD NO: 21,149,

5 ,  181,  37 ,  53 ,  69 ,  85 ,  101,  117,  133,165,  197,  and 213;

a heavy chain CDR2 domain selected from the group consisting of SEQ lD NO: 23, 151,

7 ,  1 9 3 , 3 9 , 5 5 ,  7 1 , 9 7 , 1 0 3 ,  1 1 9 ,  i 3 5 ,  1 6 7 ,  1 g g  a n d  2 1 5 ;

a light chain CDR1 domain selected from the group consisting of SEQ lD NO: 29, 157,

13. 189, 4s, 61, 77, 93, 109, 125, 141, 173,205 and 221; and

a light chain CDR2 domain selected from the group consisting of SEQ lD NO: 31, 159,

15, 191 , 47, 63, 79, 95, 111, 127, 143, 175, 207 and 223.**

[001f 1 ln specific embodiments, the antigen or antigen-binding fragment comprises heavy

chain CDR sequences SEQ lD NO:21 ,23,25 and l ight chain CDR sequences SEQ lD NO:29,

31 , 33; heavy chain CDR sequences SEQ lD NO:149, 151, 153 and light chain CDR sequences

SEQ lD NO:157, 159, 161; heavy chain CDR sequences SEQ tD NO:S, 7, 9 and l ight chain

SEQ lD NO: 13, 15,17; and heavy chain CDR sequences SEQ lD NO: 181. 183, 185 and l ight

chain CDR sequences SEQ lD NO:189, 191, 193.

|pA1?| In a fifrh aspect, the invention features isolated nucleic acíd molecufes encoding an

antibody or antigen-binding fragments of the invention, wherein the antibody or fragment thereof

comprises

a heavy chain CDR3 domain encoded by a nucleotide sequence selected from the group

consist ing of SEQ lD NO:24, 152, 8, 184,40, 56, 72, SB, 104, 120, i36, 168,200 and 216; and

a light chain CDR3 domain encoded by a nucleotide sequence selected from the group

consisting of SEQ lD NO:32, 160, 16, 192,48,64, 80, 96, 112, 12A,144, 1T6, ZOA and 224; as

well as substantially identicalnucleic acid sequences thereof.

[00131 In a more spec¡f¡c embodÍment, isolated nucfeic acid molecules are provided encoding

an antibody or antigen-binding fragment of the invention, wherein the antibody or fragment

thereof comprises

a heavy chain CDRI encoded by a nucleotide sequence selected from the group

cons is t ing  o f  SEQ lD NO:20,148,4 ,  180,36 ,52 ,68 ,84 ,  100,  116,132,164,  196 and212:

a heavy chain CDR2 domain encoded by a nucleotide sequence selected from the group

3

WO 2007/143168PCT/US2007/013062 stained cells were washed once
with PBS and were analyzed by flow cytometry on a MoFlo (Cytomation).
Each IgG positive, IgM negative, and antigen positive B cell was sorted
and plated into a separate well on a 96-well plate. RT-PCR of antibody
genes from these B cells was performed according to a method described
by Wang et al. (2000) (J Immunol Methods 244:217-225). Briefly, cDNAs
for each single B cell were synthesized via RT-PCR. Each resulting RT
product was then split and transferred into two corresponding wells on two
96-well plates. One set of the resulting RI products was first amplified by
PCR using a 5' degenerate primer specific for human IgG heavy chain
variable region leader sequence and a 3' primer specific for mouse heavy
chain constant region, to form an amplicon. The amplicon was then
amplified again by PCR using a 5' degenerate primer set specific for
framework 1 of human IgG heavy chain variable region sequence and a
nested 3' primer specific for mouse heavy chain constant region. The
other set of the resulting RT products was first amplified by PCR using a 5'
degenerate primer specific for human kappa light chain variable region
leader sequence and a 3' primer specific for mouse kappa light chain
constant region to form an amplicon. The amplicon was then amplified
again by PCR using a 5' degenerate primer set specific for framework 1 of
human kappa light chain variable region sequence and a nested 3' primer
specific for mouse kappa fight chain constant region. The heavy chain and
light chain PCR products were cloned into Sap l-linearized antibody
vectors containing IgG1 heavy chain constant region and kappa light
chain constant region, respectively. The heavy chain plasmid has a
lox2272 site and a lox511 site flanking the heavy chain expression
cassettes. In addition, immediately downstream of the lox2272 in the
heavy chain piasmid there is a hygromycinresistance gene that lacks a
promoter and an initiating ATG. The hygromycin-resistance gene is also
transcriptionally linked to a downstream eGFP gene via an IRES
sequence. The light chain plasmid has a loxP site and 1ox2272 site
flanking the light chain expression cassette. In addition, The light chain
plasmid has a SV40 promoter immediately before an ATG at the 1ox2272
site, such that upon integration into an appropriate host cell the
1ox2272-proximal SV40 promoter and initiating ATG from the light chain
plasmid is brought adjacent to the hygromycinresistance gene in the
heavy chain plasmid in the proper reading frame to allow transcription and
translation of the hygromycin-resistance and eGFP genes. Purified
recombinant plasmids having a heavy chain variable region sequence and
plasmids having a light chain variable region sequence from the same B
cell were then combined and transfected, together with a plasmid that
expresses the Cre recombinase, into a modified CHO host cell line. The
modified CHO host cell line contains, from 5' to 3', a loxP site, an eCFP, a
1ox2272 site, DsRed, and a lox511 site at a transcriptionally active locus.
Consequently, the host CHO cell can be isolated by flow cytometry as a
blue-positive, red-positive, and green-negative cell. When recombinant
plasmids expressing heavy chain and light chain genes are transfected
together with a plasmid expressing the Ore recombinase, site-specific
recombination mediated by the Cre recombinase results in the integration
of the antibody plasmids at the chromosomal locus containing the lox 12
WO 2007/143168PCT/US20071013062 sites and replacement of the
eCFP and DsRed genes. Recombinants can then be Isolated as
blue-negative, red-negative, and green-positive cells by flow cytometry.
Accordingly, CHO cells transfected with recombinant plasmids having a
heavy chain variable region sequence and plasmids having a light chain
variable region sequence from the same B cell were sorted by flow
cytometry, and proper recombinants that show the blue-negative,
red-negative, and green-positive phenotype were isolated, and stable
recombinant antibody-expressing CHO cell lines were established from
isolated clones. Example 3. Antigen Binding Affinity Determination [0046]
The Kci of the antigen binding to the selected antibodies described above
were determined by surface kinetics on a real-time biosensor surface
plasmon resonance assay (BlAcoreT"). More specifically, the affinity of the
antibodies for human IL-6R was measured using a BlAcoree 2000 or
BlAcoree 3000. The antibody was captured on an anti-mouse IgG surface
and exposed to various concentrations of recombinant hIL-6R protein
either in monomeric or dimeric form. Kinetic analysis using BlAevaluation
TM software was performed to obtain the association and dissociation rate
constants. [0047] Binding affinities of the antibodies to hIL-6R was also
measured for either hybridomaconditioned media or purified proteins by
plate-based competition immunoassay. The antibody proteins were
purified using Protein G affinity chromatography from hybridoma cell
conditioning medium that was bovine 1gG-depleted (Invitrogen): For the
competition ELISA, briefly, constant amounts of antibody at different levels
were premixed with serial dilutions of antigen protein, hIL-6R-hFc, ranging
from 0 to 10 ig/ml, and incubated for two hours at room temperature to
reach pseudo-binding equilibrium between the antibody and antigen.
These solutions were then transferred to 96-well hIL-6R-hFc pre-coated
plates to allow the free-antibody in the mixtures to bind to plate-coated
hIL-6R-hFc. The plates were typically coated with 1 to 2 lig/nil hIL-6R-hFc
protein in PBS solution overnight at 4C followed by BSA nonspecific
blocking. After washing off excess antibody in solution, plate-bound
antibodies were detected with an HRP-conjugated goat anti-mouse IgG or
IgA polyclonal antibody reagent and developed using either calorimetric or
chemiluminescence substrates. The dependency of the signals on the
concentrations of antigen in solution was analyzed with a 4-parameter fit
analysis using PrismTM software (Graph Pad) and reported as IC50.
Competition immunoassay were also carried out using steady state
solution phase Kinexa T" instrument (Sapidyne Inc.).  [0048] Results are
shown in Table 1 (control: humanized monoclonal antibody to human
IL-SR (U.S. Patent No. 5,817,790 SEQ ID NO:69 and 71). Antibody
(HCVR and LCVR amino acid sequences): VQ8A9-6 (3, 11); VQ8F11-21
(19, 27); VV7G4-1 (35, 43); VV7G4-10 (51, 59) VV6C10-1 (67, 75);
VV6C10-3 (83, 91); VV6C10-4 (99, 107); W6F12-11 (115, 123); W9A6-11
(131, 139); W6A9-5 (147, 155), VV3D8-4 (163, 171); W1G4-7 (179, 187);
248982-13-1-ES (195, 203); 248982-13-2-A9 (211, 219). Monomer and
dimer KD determined by BlAcoreT"; 13  WO
2007/143168PCT/US2007/013062 solution KD by Kinexem; IC50 by
ELISA assays (n.d. = not determined). Table 1. Antigen Binding Affinity
Antibody RD Monomer (nM) RD Dimer (nM) Solution RD Monomer (nM)
ELISA ICso Dimer (nM) VQ8A9-6 0.222 0.101 0.120 0.004 VQ8F11-21
0.067 0.023 0.009 0.008 VV3D8-4 2.410 0.172 1.910 0.013 VV6A9-5
0.097 0.146 0.032 0.005 VV1G4-7 0.225 0.070 0.197 0.041 VV6C10-1
0.267 0.032 2.050 0.010 VV6F12-11 n.d. n.d n.d 
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cons¡sting of SEQ lD NO: 22. 15O, 6, 182,38, 54, 70, 86, 1O2, 118, 134, 166, 198 and 214;

a light chain CDRI domain encoded by a nucleotide sequence selected from the group

consist ing of SEQ lD NO:28, 156,12,188,44,60, 76, 92,1O8,124,14O,172,2O4 and 220; and

a light chain GDR2 domain encoded by a nucleotide sequence selected from the group

consisting of SEQ lD NO:30, 158, 14, l90, 30, 46, 62, 78, g4,110, 126, 142, 174, 2O6 and 222;

as well as substantially identical nucleic acid sequences thereof.

[0014] The invention encompasses anti-hlL-6R antibodies or antigen-binding fragments thereof

having a modified glycosylation pattern. In some applications, modification to remove

undesirable glycosylation sites rnay be useful, or an antibody lacking a fucose moiety on an

oligosaccharide chain, for example, to increase antibody-dependent cellufar cytotoxicity (ADCC)

(see Shield et al. (2002) JBG 277:26733\. In other applications, modification of a galactosylation

can be made in orderto modify complement-dependent cytotoxicity (CDC).

[00f 51 ln further aspects, the invention provides recombinant expression vectors carrying the

nucleic acid molecules of the invention, and host cells into which such vectors have been

introduced, as are methods of making the antibodies or antigen-b¡nding fragments of the

invention obtained by culturing the host cells of the invention. The host cell may be a
prokaryotic or eukaryotic cell, preferably the host cell is an E. colicell or a mammalian cell, such

as a CHO cell.

[00f 61 In a further aspect, the invention features a pharmaceutical composition comprising a

human antibody or antigen-binding fragrnent of an antibody which specifically binds hlL-6R and

a pharmaceutically acceptable carrier.

[0017l In further aspects, the invention features methods for inhibiting human lL-6 activity using

an antibody, or antigen-binding portion thereof, of the invention. In one embodiment, the
invention encornpasses a therapeutic method comprising administering an antibody of the
invention, or a fragment thereof, to a human subject suffering from a disorder which is treated or
ameliorated by inhibition of lL-6 activity. The disorder can be, for example, arthritis, including

chronic rheumatoid arthritis; inflammatory boweldiseases, including Crohn's disease and

ulcerative colitis; systemic lupus erythematosus; and inflammatory diseases.

[00181 In further aspects, the invention provides the use of an antibody or antigen-binding

fragment of an antibody as defined above in the manufacture of a medicament for use to

attenuate or inhibit an lL-6-mediated disease or disorder in a human. ln a related aspect, the
invention provides an antibody or antigen-binding fragment of an antibody as defined above for

use in the attenuation or inhibítion of an ll-6-mediated disease or disorder in a human.

[00f 9] Other objects and advantages will become apparent from a review of the ensuing

detailed description.

DETAILED DESCRIPTION

[0020¡ Before the present methods are described, it is to be understood that this invention is not
limited to particular methods and experimental conditions described, as such methods and
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0.033 VV704-10 n.d. n.d. n.d. 1.980 VV9A6-11 n.d. n.d. n.d. 0.347
VVSC10-3 n.d. n.d. n.d. 0.009 248982-13-1-E5 0.987 0.785 n.d. 0.360
248982-13-2-A9 2.870 n.d. n.d. 0.054 Control 1.790 n.d. 1.960 n.d.
Example 4. Neutralization of hIL-5 Activity [0049] hIL-6 blocking activities
of the anti-hl L-6R antibodies of the invention were screened by hIL-6
blocking immunoassays, in vitro hIL-6 dependent cell growth bioassays,
and surface plasmon resonance (BIAcoreml). The immunoassay was
used to screen ability of the tested antibody to block hIL-6 binding to
hIL-6R, and the in vitro bioassay was used to determine the potency of the
antibodies in neutralizing hIL-6R-mediated cellular signal transduction.
[0050] For the immunoassay, h1L-6 recombinant protein was coated on a
96-well plate in PBS buffer overnight at 4C. This plate was used to
capture free hIL-6R-hFc from antibody sample solutions, and the amount
of captured hIL-61R-hFc was quantified according to the standard curve.
The sample solutions were composed of a constant amount of hIL-6R-hFc
recombinant protein (100 pM) and varying amounts of antibody, either in
crude hybridoma condition medium or as purified antibody protein, ranging
from 0 to about 50 nM in serial dilutions. The antibody-antigen mixtures
were incubated at room temperature for -2 hours to allow antibody-antigen
binding to reach equilibrium. The equilibrated sample solutions were then
transferred to the hIL6 coated plates for measurement of free hIL-6R-hFc.
After 1 hour binding, the plate was washed and bound hIL-6R-hFc was
detected using HRP-conjugated goat anti-hFc polyclonal antibodies
(Jackson lmmuno Research), and developed using TMB substrate (BD
Pharmigen). IC50s were determined as the amount of antibody required to
reduce 50% of IL-6R-hFc detectable to plate bound hIL-6 ligand. Results
are shown in the first column of Table 2.  WO
2007/143168PCT/US20071013062 [0051] Additionally, the ability of the
test antibody to block hIL-6 binding to the hIL-6R receptor was determined
using surface plasmon resonance. Purified antigen hIL-6R-hFc molecules
were captured by goat anti-human IgG polyclonal antibodies immobilized
on CM-5 surface through amine coupling to a density of 250 RU. hIL-6
solution (0.25m1, 50 nM) was injected over the receptor surface and
bound hIL-6 recorded (first injection of IL-6). Bound hIL-6 was then
removed with a pulse of 3 NI MgCl2 following by conditioning buffer.
Anti-hIL6R antibody in hybridoma conditioned medium was injected over
the captured receptor surface followed by second injection of h1L-6. The
percent reduction in hL-6 binding resulting from preformed antibody and
receptor complex was used as a score to define hIL-6 blockers from
non-blockers (second column, Table 2). Table 2. Neutralization of hIL-6
Binding Antibody hIL6121h1L6 Binding Inhibition IC50 (nM) hIL6/hIL6R
Binding Inhibition (%) XG-1 cell proliferation Inhibition 1050 (nM)
HepG21Stat3 , Luciferase activity IC50 (nM) VQ8A9-6 0.39 68 0.40 0.097
VO8F11-21 0.12 98 0.62 
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conditions may vary- lt is also to be'understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is not ¡ntended to be limiting, since the

scope of the present invention willbe límited only by the appended claims.

100211 Unless defined otherwise, alltechnical and scientific terms used herein have the same

meaning as commonly understood by one of ordinary skill in the art to which this invention

belongs. Although any methods and materials similar or equivalent to those described herein
can be used in the practice or testing of the present invention, the preferred methods and
materials are now described.

100221 The term "hurnan ILOR" (hlL-6R), as used herein, is intended to refer to a human
cytokine receptor that specifically binds interleukin-6 (lL-6). The extracellular domain of hlL€R
is shown in SEQ lD NO:1.

[00231 The term "antibody", as used herein, is intended to refer to immunoglobulin molecules
comprising four polypeptide chains, two heavy (H) chains and two light (L) chains inter-
connected by disulfide bonds. Each heavy chain comprises a heavy chain variable region
(abbreviated herein as HCVR or VH) and a heavy chain constant region. The heavy chain
constant region compri""s three domains, CH1, CH2 and CH3. Each light chain comprises a
light chain variable region (abbreviated herein as LCVR or VL) and a light chain constant region.
The light chain constant region is comprísed of one domain (CL1). The VH and VL regions can
be further subdivided into regions of hypervariability, termed complementary determining
regions (Cónl, interspersed with regions that are more conserved, termed framewort< regions
(FR). Each VH and VL is composed of three CDRs and four FRs, arranged from amino-
terminus to carboxy-terminus in the following order: FR1, CDR1, FRz, CDR2, FR3, CDR3, FR4.

tOO24l The term "antigen-binding portion" of an antibody (or simply "antibody portion" or
"antibody fragment"), as used herein, refers to one or rnore fragrnents of an antibody that retain
the ability to specificalty bind to an antigen (e.g., hlL-6R). lt has been shown that the antigen-
binding function of an antibody can be performed by fragments of a full-length antibody.
Examples of binding fragments encompassed within the term "antigen-binding portion" of an
antibody include (i) a Fab fragment, a monovalent fragment consisting of the VL, VH, CL1 and
CH1 domains; (ii) a F(ab')z fragment, a bivalent fragment comprising two Fab fragments linked
by a disulfide bridge at the hinge region; (iii) a Fd fragment consisting of the VH and CHl
domains; (iv) a Fv fragment consisting of the VL and VH domains of a s¡ngle arm of an antibody,
(v) a dAb fragment (Ward et al. (1989) Nature 241:544-546), which consists of a VH domain;
and (vi) an ísolated complementary determining region (CDR). Furthermore, although the two
domains of the Fv fragment, VL and VH, are coded for by separate genes, they can be joined,

using recombinant methods, by a synthetic linker that enables them to be made as a single
contiguous chain in which the VL and VH regions pair to form monovalent molecules (known as
single chain Fv (scFv); see e.9., Bird et al. (1988) Science 242:423426; and Huston et al.
(1988) Proc. Natl. Acad. Sci. USA 85:5879-5883). Such sinäle chain antibodies are also
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0.135 VV3D8-4 0.61 93 >100 n.d. VV6A9-5 0.35 100 1.10 0.188 VV1G4-7
1.10 34 1.80 0.578 VV6C10-1 4.60 61 >6.90 n.d. VV6F12-11 2.20 n.d. ltd.
n.d. VV704-10 13.00 n.d. n.d. ad. VV9A6-11 0.50 n.d. n.d. n.d. VV6C10-3
0.06 n.d. n.d. n.d. Control 2.20 91 1.50 0.854  [0052) The ability of hIL-6R
antibodies to block hIL-6 activity in vitro was measured in the hIL-6-
dependent myeloma line XG-1. XG-1 cells maintained in hIL-6-containing
medium were washed twice with hIL-6-free media and cultured for -24
hours in hIL-6-free medium to deplete residual hIL-6. The starved cells
were then spun down and re-suspended in the medium at 4 x 105cells per
ml and plated 20,000 cells per well in a 96-well tissue culture plate. The
purified antibody proteins were serially diluted in medium and added to the
plated cells at concentrations ranging from 0 to 50 nM. Subsequently,
recombinant hIL-6 was added to the wells to a final concentration of 8 pM.
Cells were allowed to grow for -72 hours at 37C in a humidified 5% CO2
incubator. At the end of growth period, live cells were measured using
CCK-8 kit (Dojindo, Japan). !Cars were determined as described above,
and reported in the third column of Table 2. [0053] The ability of hIL-6R
antibodies to block hIL-6 activity was also measured in vitro in the  WO
2007/143168PCT/US2007/013062 hIL-6-responsive human hepatoma cell
line, HepG2. HepG2 cells were transfected with a reporter plasmid
containing a STAT3 (Signal Transducer and activator of Transcription 3)
response element linked to a luciferase gene. The transfected cells were
trypsinized, spun down and re-suspended in the medium at approximately
2.5 x 105 cells per ml and plated at 20,000 cells per well in a 96-well
tissue culture plate. The purified antibody proteins were serially diluted in
medium and added to the plated cells at concentrations ranging from 0 to
100 nM. Subsequently, recombinant hIL-6 was added to the wells to a
final concentration of 50 pM. The response was measured after incubating
the cells for 6 hours at 37C in a humidified 5% CO2 incubator. Luciferase
activity was measured with the Steady-GloTm luciferase assay system
(Promega). IC22s were determined as described above, and reported in
the fourth column of Table 2. Example 5. Binding Epitope Diversity [0054]
An antibody binding competition immunoassay was performed using as a
control humanized antibody to human IL-6R. Briefly, a 96-well
immunosorbent plate was coated with 20 ng per well hIL-6R recombinant
protein overnight at 4C. After blocking non-specific binding with BSA, the
hIL-6R binding sites on one half of the plate were saturated with binding of
the control antibody by addition of 500 ng of the control per well, and to
the other half of the plate was added binding buffer only. After three hours
binding at room temperature, the purified antibodies were spiked in at a
final concentration of 50 ng/ml with and without the preexisting control
antibody in the well. After one hour of additional binding, the free antibody
was washed away and the plate-bound antibody was detected with
HRP-conjugated goat anti-mouse IgG or IgA, poryclonal antibody and the
plate was developed using chromatic HRP substrates and absorbance at
450 nm was recorded. Percentage deductions of the binding of the
anti-hIL6R antibodies by the presence of the control antibody are listed in
Table 3 below. A similar experiment was conducted using surface
plasmon resonance technology (Table 3). Both methods generated
consistent results. Antibodies VQ8F11, VV3D8, VV6A9, VV6C10-1 bound
epitopes overlapping with the control antibody; while antibodies VQ8A9,
VV1G4, VV6F12, VV7G4, VV9A6, and VV6C10-3 appeared to bind
distinct epitopes as antigen binding was not blocked by the control
antibody. Partial competition may result from steric hindrance from the first
antibody bound, even though epitopes may not be overlapping. Table 3.
Competition of Antigen Binding with Control Antibody Antibody BlAcorem
(% reduction) Immunoassay (% reduction) VQ8A9-6 
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intended to be encompassed within the term "antigen-binding portion" of an antibody, Other

forms of single chain antibodies, such as diabodies, are also encompassed (see e.9., Holliger et

al. (1993) Proc. Natl. Acad Sci. USA 90:6444-6448).

[00251 A "neutralizing" or "blocking" antibody, as used herein, is intended to refer to an antibody

whose binding to hlL-6R results in inhibition of the biological activity of hlL-6. This inhibition of

the biological activity of hlL-6 can be assessed by measuring one or more indicators of hlL-6

biological activity known to the art, such as hlL-6-induced cellular activation and hlL-6 binding to

hlL-6R (see examples below).

[0026] A'CDR' or complementary determining region is a region of hypervariability

interspersed within regions that are more conserved, termed "framework regions" (FR). In

different embodiments of the anti-hlL-6R antibody or fragment of the invention, the FRs may be

identicalto the human germline sequences, or may be naturally or artificially modified. A group

of CDRs may be defined as an amino acid consensus sequence: for example, in one

embodiment,.the anti-hlL-6R antibody or antigen-binding fragment of the invention may be

described as comprising a heavy chain CDR3 domain comprising an amino acid sequence of

the formula x1 - x2 - x3 - xo - xs - x6- x7 - xB - xe - X1o - X11 - x12 - x13- x14 - ¡15 - ¡te -

x 1 7 - x 1 8 - X 1 s ( S E Q l D N o : 2 4 7 ) w h e r e i n X 1 = A l a , X 2 = L y s , X 3 = G l y , X a = A r g , X 5 = A s p , X 6 =

Ser or Afa, X7 = Phe, X8 = Asp; Xe = tle, Xlo = Pro or absent, X11 = Phe or absent, X12 = Val or

absent, X13 = Tyr or absent, Xla = Tyr or absent, X15 = Tyr or absent, X16 = Gly or absent, Xr7 =

Met or absent, X1s = Asp or absent, and X1e = Val or absent; and a light chain CDR3 domain

comprising an amino acid sequence of the formula Xr - X2 - X3 - X4 - X5 - X6- X7 - X8 - Xe
(SEA lD NO:250) wherein Xl = Gln, X2 = Gln or His, X3 = Ala, Xa = Asn or Tyr, X5 = Ser, Xo =

Phe, X7 = Pro, XB = Pro, and Xs = Thr.

IOOZI The term "surface plasmon resonance", as used herein, refers to an optical
phenomenon that allows for the analysis of real-time interactions by detection of alterations in
protein concentrations within a biosensor matrix, for example using the BlAcorerM system
(Pharmacia Biosensor AB).

[0028] The term "epitope" is an antigenic determinant that interacts with a specific antigen

binding site in the variable region of an antibody molecule known as a paratope. A single
antigen may have more than one epitope. Epitopes may be either conformationaf or linear. A

conformational epitope is produced by spatially juxtaposed amino acids from different segments
of the linear.polypeptide chain. A linear epitope is one produced by adjacent amíno acid
residues in a polypeptide chain. ln certain circumstances, an epitope may include moieties of
saccharides, phosphoryl groups, or sufonyl groups on the antigen.

[00291 The term "substantial identity" or "substantially identical," when referring to a nucleic
acid or fragment thereof, indicates that, when optimally aligned with appropriate nucleotide

insertions or deletions with another nucleic acid (or its complementary strand), there is

nucleotide sequence identity in at least about 95%, and more preferably at least about 96%,
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26 3 VQ8F11-21 96 79 VV3D8-4 97 84  WO
2007/113168PCT/US20071013062 VV6A9-5 96 84 W104-7 12 3
VV6C10-1 90 80 VV6F12-11 n.d. 3 VV7G4-10 n.d. 26 VV9A6-11 n.d. 18
VV6C10-3 n.d. 1  Example 6. Cross-species Binding Property [0066] Four
antibodies were tested for cross-reactivity to monkey IL-6R recombinant
protein using BlAcoreTM technology. Briefly, a biosensor chip on which
goat anti-mouse Fe polyclonal antibody was immobilized was used to
present anti-WI-SR monoclonal antibodies to a density of about 75 RU.
Recombinant human or monkey monomeric 1L-6R protein (Macaca
fascicularis, extracellular domain; SEQ ID NO:251), at a concentration
range between 1.25 - 40 nM, was injected over the antibody surface. The
binding of the receptor to the antibody and the dissociation of the bound
complex were monitored in real-time. Both association rate constant (ka)
and dissociate rate constant (kd) were obtained, and KD calculated (Table
4). Table 4. Comparison of Binding Affinity to Human and Monkey 1L-6R
Antibody Antigen ka (M4S-1) kd (S-1) KD (nM) Control Human 1L6R
1.74E+05 1.67E-04 0.963  Monkey IL6R 1.44E+05 1.68E-04 1.170
VQ8F11-21 Human IL6R 8.51E+05 4.38E-05 0.051  monkey IL6R
3.39E+05 4.86E-05 
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97To, 98o/o or 99o/o of the nucleotide bases, as measured by any well-known algorithrn of

sequence identity, such as FASTA, BLAST or Gap, as discussed below.

[0030J As applied to polypeptides, the term "substantial similarity" or "substantially similar'

means that two peptide sequences, when optimally aligned, such as by the programs GAP or

BESTFIT using default gap weights, share at least 957o sequence identity, even rnore preferably

at least 987o or 99o/o seeuence identity. Preferably, residue positions which are not identical

differ by conservative amino acid substitutions. A "conservative amino acid substitution" is one

in which an amino acid residue is substituted by another amino acid residue having a side chain
(R group) with similar chemical properties (e.9., charge or hydrophobícity). In general, a

conservative amino acid substitution will not substantially change the functional properties of a
protein. ln cases where two or more amino acid sequences differ from each other by

conservative substitutions, the percent sequence identity or degree of similarity may be adjusted

upwards to correct for the conservative nature of the substitution. Means for making this

adjustrnent are well-known to those of skill in the art. See,. e.9., Pearson (1994) Methods Mol.

Biol. 24: 307-331. Examples of groups of amino acids that have side chains with similar

chemical properties include 1) aliphatic side chains: glycine, alanine, valine, leucine and

isoleucine; 2) aliphatic-hydroxyl síde chains: serine and threonine; 3) amide-containing side
chains: asparagine and glutamine; 4) aromatic side chalns: phenylalanine, tyrosine, and

tryptophan; 5) basic side chains: lys¡ne, arginine, and histidine; 6) acidic side chains: aspartate

and glutamate, and 7) sulfur-containing side chains are cysteine and methionine. Preferred

conservative amino acids substitution groups are: valine-leucine-isoleucine, phenylalanine-

tyrosine, lysine-arginine, alanine-valine, glutamate-aspartate, and asparagine-glutamine.

Alternatively, a conservative replacement is any change having a positive value in the PAM250

fog-fikelihood matrix dÍsclosed in Gonnet et al. (1992) Science 256:1443 45. A "moderatefy

conservative" replacement is any change having a nonnegative value in the PAM250 log-

likelihood matrix.

[0031] Sequence similarity for polypeptides, which is also referred to as sequence identity, is

typícally measured using sequence analysis software. Protein analysis software matches

similar seguences using measures of similarity assigned to various substitutions, deletions and

other modifications, including conservative amino acid substitutions. For instance, GCG

software contains programs such as Gap and Bestfit which can be used w¡th default parameters

to determine sequence homology or sequence identity between closely related polypeptides,

such as homologous polypeptides from different species of organisms or between a wild type
protein and a mutein thereof. See, e.9., GCG Version 6.1. Polypeptide sequences also can be
compared using FASTA using default or recommended parameters, a program in GCG Version

6.1- FASTA (e,9,, FASTA2 and FASTA3) provides alignments and percent seguence identÍty of
the regions of the best overlap between the query and search sequences (Pearson (2000)

supra). Another preferred algorithm when comparing a sequence of the invention to a database
7

0.143 VV1G4-7 Human 1L6R 2.57E+06 6.18E-05 0.240  monkey IL6R no
binding   VV6A9-5 Human IL6R 5.18E+05 8.41E-05 0.162  monkey IL6R
5.00E+05 7.70E-05 0.154 VQ8A9-6 Human IL6R 7.32E+05 2.76E-04
0.377  monkey IL6R 7.31E+05 4.16E-04 0.569  [0056] Among the four
tested antibodies, VQ8F11, VV6A9, and VQ8A9 strongly reacted to
monkey receptor with Kr) values that differed by up to about 1.5- to about
3-fold from human receptor binding, respectively. VV1 G4, which was not
blocked by the control antibody (Table 3), showed no binding to monkey
receptor despite strong binding to the human receptor with KD of 241 pM.
WO 2007/143168PCT/US2007/013062 Example 7. Effect of Constant
Region on Binding Affinity [0057] The binding affinity to monomeric hIL-6R
of four antibodies having mouse IgG, human IgG1 or human IgG4
(wild-type and modified) were determined using BlAcorem as described
above except a goat anti-human Fc polyclonal antibody surface was used
to capture hIgG antibodies. Monomeric hIL-6R was injected at
concentrations of 12.5, 6.25, 3.12, and 1.56 nM. The ability of the
antibodies to neutralize hIL-6-dependent HepG2/STAT3 signal
transduction was also determined in a luciferase assay (IC60). lesos for
different IgG isotypes were similar, suggesting no effect of isotype on
antibody affinity for antigen. Table 5. Comparison of IgG Isotypes
Antibody IgG ka (M-16-1) kd (e) KO (nM) IC50 (nM) VQ8F11-21 hIgG1
6.22E+05 4.54E-05 0.073 0.150  hIgG4 7.17E+05 5.22E-05 0.073 0.228
mIgG2a 7.86E+05 
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contain¡ng a large number of sequences from different organisms is the computer program

BLAST, especially blastp or tblastn, using default parameters. See, e.9., Altschul et al. (1990) J.

Mof , Biol. 215: 403 410 and Altschul et af. (1997) Nucleic Acids Res. 25:3389 4O2.

Preparation of Human Antibodies

10032I Methods for generating human antibodies include, for example, Veloclmmuneru

(Regeneron Pharmaceuticals), XenoMouseri¡ technology (Green et al. (1994) Nature Genetics

7:13-21; Abgenix), the "minilocus" approach, and phage display (and see, for example, US

5,545,807, US 6,787,637). The Veloclmmuneru technology (US 6, 596,541) encompasses a

method of generatíng a high specífícíty fully human antibody to a select antígen. This

technology involves generation of a transgenic mouse having a genome comprising human

heavy and light chain variable regions operably linked to endogenous mouse constant region

loci such that the mouse produces an antibody comprising a human variable region and a

mouse constant region in response to antigenic stimulation. The DNA encoding the variable

regions of the heavy and light chains of the antibody are ¡solated and operably linked to DNA

encoding the human heavy and light chain constant regions. The DNA is then expressed in a

cell capable of expressing the fully human antibody. In specific embodiment, the cell is a CHO

cefl.

[00331 Antibodies may be therapeutically useful in blocking a ligand-receptor interaction or

inhibiting receptor component interaction, rather than by killing cells through fixation of

complement (complement-dependent cytotoxicity)(CDC) and participation antibody-dependent

cell-mediated cytotoxicity (AÐCC) The constant region of an antibody is important in the ability

of an antibody to fix complement and mediate cell-dependent cytotoxicity. Thus, the isotype of

an antibody may be selected on the basis of whether it is desirable for the antibody to mediate

cytotoxicity.

[0034I Human immunoglobulins can exist in two forms that are associated with hinge

heterogeneity. In one form, an immunoglobulin molecule comprises a stable four chain

construct of approximately 150-160 kDa in which the dimers are held together by an interchain

heavy chain disulfide bond. In a second form, the dimers are not linked via interchain disulfide

bonds and a molecule of about 75-80 kDa is formed composed of a covantlently coupled light

and heavy chain (half-antibody). These forms have been extremely difficult to separate, even

after affinity purification, The frequency of appearance of the second form in various intact lgG

isotypes is due to, but not lÍmited to, structural differences associated with the hinge region

isotype of the antibody. In fact, a single amino acid substitution in the hlnge region of the human

lgG4 hinge can significantly reduce the appearance of the second form (Angal et al. (1993)

Molecular lmmunology 30:105) to levels typically observed using a human lgGl hinge. The

instant invention encompasses antibodies having one or more mutations in the hinge, CHZ or

CH3 region which may be desirable, for example, in production, to improve the yield of the
I

5.27E-05 0.067 0.135  modhIgG4 8.81E+05 4.705-05 0.053 0.249
VQ8A9-6 hIgG1 1.09E+06 2.60E-04 0.238 0.130  hIgG4 1.17E+06
2.35E-04 0.201 0.185  mlgGl 9.95E+05 2.21E-04 0.222 0.097 VV6A9-5
hIgG1 7.12E+05 8.87E-05 0.125 0.204  higG4 5.67E+05 7.64E-05 0.135
0.343  mIgG2a 7.72E+05 7.52E-05 0.097 0.188 VO1G4-21 htgel
3.34E+05 7.92E-05 0.237 0.767  higG4 2.73E+05 9.18E-05 0.336 0.528
mIgG2a 
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desired antibodY form.

IOO3SI Antibodies of the invention are preferably prepared with the use of Veloclmmunem

technology. A transgenic mouse in which the endogenous immunoglobulin heavy and light

chain variable regions are replaced with the corresponding human variable regions is

challenged with the antigen of interest, and lymphatic cells (such as B-cells) are recovered from

the mice that express antibodies. The.lymphatic cells may be fused with a myeloma cell line to

prepare immortal hybridoma celf lines, and such hybridoma cell lines are screened and selected

to identify hybridoma cell lines that produce antibodies specific to the antigen of interest. DNA

encoding the variable regions of the heavy chain and light chain may be isolated and linked to

desirable isotypic constant regions of the heavy chain and light chain. Such an antibody protein

may be produced in a cell, such as a CHO cell. 
'Alternatively, 

DNA encoding the antigen-

specific chimeric antibodies or the variable domains of the light and heavy chains may be

isolated directly from antigen-spec¡f¡c lymphocytes.

tO036J In one embodiment, the transgenic mouse comprises up to 18 functional human variable

heavy chain genes and 12 functional human variable kappa light chain genes. In another

embodiment, the transgenic mouse comprises up to 39 human variable heavy chain genes and

3O human variabte kappa light chain genes. In yet another embodiment, the transgenic mouse

comprises up to 80 human variable heavy chain genes and 4O human variable kappa light chain

gênes-

10034 In general, the antibodíes of the instant invention possess very high affinities, typically

possessing Kos of from about 1O-e through about 1O-12 M, when measured by binding to antigen

either immobilized on solid phase or in solution phase.

¡O03SI lnitially, high affinity chimeric antibodies are isolated having a human variable region and

a mouse constant region. As described below, the antibodies are characterized and selected

for desirable characteristics, including binding affinity to hlL-6R, ability to block hlL-6, and/or

selectivity for the human proteín. The mouse constant regions are replaced with a desired

human constant regíon to generate the fully human antibody of the invention, for example wild-

type or modified lgG4 or lgGl (for example, SEQ lD NO:242, 243,244). While the constant

region selected may vary according to specific use, high affinity antigen-binding and target

specificity characteristics reside in the variable region.

Epîtope Mapping and Related Technologies

t0Q39l To screen for antibodies which bind to a particular epitope, a routine cross-blocking

assay such as that described in Antibodies: A Laboratory Manual 1988 Cold Spring Harbor

Laboratory, Harlow and Lane, eds., can be performed. Other methods include alanine scanning

mutants, peptide blots (Reineke (2004) Methods Mol Biol248:443-63), or peptide cleavage

analysis as described in the examples below. In addition, methods such as epitope excision,

epitope extract¡on and chemical modification of antigens can be emptoyed (Tomer (2000)

I

3.41E+05 7.66E-05 0.225 0.578  CLAIMS  1. An antibody or
antigen-binding fragment thereof, which specifically binds human
interleukin-6 receptor (hIL-6R), comprising a heavy chain CDR1 domain
comprising SEQ ID NO: 21, a heavy chain CDR2 domain comprising SEQ
ID NO: 23, a heavy chain CDR3 domain comprising SEQ ID NO: 25, a
light chain CDR1 domain comprising SEQ ID NO: 29, a light chain CDR2
domain comprising SEQ ID NO: 31, and a light chain CDR3 domain
comprising SEQ ID NO:33.  2. A pharmaceutical composition comprising
the antibody or antigen-binding fragment of claim 1 and a
pharmaceutically acceptable carrier.  3. The antibody or antigen-binding
fragment of claim 1, comprising a heavy chain variable region (HCVR) of
SEQ ID NO:19.  4. The antibody or antigen-binding fragment of claim 1,
comprising a light chain variable region (LCVR) of SEQ ID NO: 27.  5. An
antibody or antigen-binding fragment thereof, which specifically binds
human interleukin-6 receptor (hIL-6R), comprising a heavy chain variable
region (HCVR) comprising SEQ ID NO:19, and a light chain variable
region (LCVR) comprising SEQ ID NO: 27.  6. A pharmaceutical
composition comprising the antibody or antigen-binding fragment of claim
5 and a pharmaceutically acceptable carrier.  7. An antibody or
antigen-binding fragment thereof, which specifically binds human
interleukin-6 receptor (hIL-6R), wherein the antibody or antigen-binding
fragment comprises a heavy and a light chain, each comprising CDR1,
CDR2 and CDR3 domains, and wherein the heavy chain comprises SEQ
ID NO:19 and the light chain comprises SEQ ID NO:27.  SEQUENCE
LISTING <110> Regeneron Pharmaceuticals, Inc. <120> High Affinity
Antibodies to Human IL-6 Receptor <130> 6010A-W0 <140> To be
assigned <141> 2007-06-01 <150> 60/810,664 <151> 2006-06-02 <150>
60/843,232 <151> 2006-09-08 <160> 251 <170> FastSRQ for Windows
Version 4.0 <210> 1 <211> 358 <212> PRT <213> Homo sapiens <220>
<400> 1 Met Val Ala Val Gly Cys Ala Lou Len Ala Ala Len Len Ala Ala Pro
151015 Gly Ala Ala Leu Ala Pro Arg Arg Cys Pro Ala Gin Clu Val Ala Arg
202530 Gly Val Lou Thr Ser lieu Pro Gly Asp Per Val Thr Leu Thr Cys Pro
354045 Gly Val Glu Fro Glu Asp Aan Ala Thr Val His Trp Val Len Arg Lys
505560 Pro Ala Ala Gly Sex His Pro Per Arg Trp Ala Gly Met Gly ATg Arg
65707580 Len lieu Len Arg Per Val Gln Len His Asp Per Gly Asn Tyr Per
Cys 859095 Tyr Arg Ala Cly Arg Pro Ala Gly Thr Val His Lou Leu Val Asp
Val 100105110 Pro Pro Gin Gin Pro Gin Len Set Cys Phe Arg Lys Per Pro
Lou Ser 115120125 Asn Val Val Cys Clu Trp Gly Pro Arg Per Thr Pro Per
Lou Thr Thr 130135140 Lys Ala Val lieu Len Val Arg Lys Phe Gin Asn Per
Pro Ala Glu Asp 145150155160 Phe Gin Glu Pro Cys Gin Tyr Per Gin Glu
Per Gin Lys Phe Set Cys 165170175 Gin Len Ala Val PTO Gin Gly Asp
Per Per Phe Tyr Ile Val Set Met 180185190 Cys val Ala Per Set Val Gly
Per Lys Phe Per Lys Thr Gin Thr Phe 195200205 Gin Gly Cys Gly Ile lieu
Gln Pro Asp Pro Pro Ala Asn Ile Thr Val 210215220 Thr Ala Val Ala Arg
Asa Pro Arg Trp Loll Per Val Thr TX p Gin Asp 225230235240 
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Protein Science: 9: 487-496).

IO040l Modification-Assisted Profiling (MAP), also known as Antigen Structure-based Ant¡body

profiling (ASAP) is a method that categorizes large numbers of monoclonal antibodies (mAbs)

directed aga¡nst the same antigen according to the similarities of the binding profile of each

antibody to chemically or enzymatically modified antigen surfaces (US Patent Application

publication No. 2004/0101920)- Each category may reflect a unique epitope either distinctly

different from or partially overlapping with an epítope represented by another category. Thís

technology allows rapid filtering of genetically identical antibodies, such that characterization

can be focused on genetically distinct antibodies. When applied to hybridoma screening, MAP

may facilitate identificatíon of rare hybridoma clones with desired characteristics. MAP may be

used to sort the hlL-6R antibodies of the invention into groups of antibodies binding different

epitopes.

tOO4l] Agents useful for altering the structure of the immobilized antigen are enzymes, such as,

for example proteolytic enzymes and chemical agents. The antigen protein may be immobilized

on either biosensor chip surfaces or polystyrene beads. The latter can be processed with, for

example, an assay such as a multiplex Luminexil detection assay (Luminex Corp., TX).

Because of the capacity of Luminexru to handle multiplex analysis with up to 100 different types

of beads, LuminexrM provides almost unlimited antigen surfaces with various modifications,

result¡ng in improved resolution in antibody epitope profìling over a biosensor assay.

Therapeutic Administration and Formulat¡ons

t¡042l The administration of therapeutic entities in accordance with the invention will be

administered with suitable carriers, excipients, and other agents that are incorporated into

formulations to provide improved transfer, delivery, tolerance, and the like. A multitude of

appropriate formulations can be found in the formulary known to all pharmaceutical chemists:

Remington's Pharmaceuticatsciences (1Sth ed, Mack Publishing Company, Easton, Pa., 1975)'

particularly Chapter S7 by Blaug, Seymour, therein. These formulations include, for example,

powders, pastes, ointments, jellies, waxes, oils, lipids, lipid (cationic or anionic) containing

vesicles (such as LipofectinrM), DNA conjugates, anhydrous absorption pastes, oil-in-water and

water-in-oil emulsions, emulsions carbowax (polyethylene glycols of various molecular weights),

semi-solid gels, and serni-solid mixtures containing carbowax. Any of the foregoing mixtures

may be appropriate ín treatments and therapies in accordance with the present invention,

provided that the active ingredient in the formulation is not inactivated by the formulation and the

formulation is physiologically compatible and tolerable with the route of adrninistration. See afso

Powell et al. PDA (1998) J Pharm Sci Technol- 52:238-311 and the citations therein for

additional information retated to excipients and carriers well known to pharmaceutical chemists.

1 0

Pro His Per Trp Asn Set Set Phe Tyr Arg Len Arg Phe Gin Lau Arg
245250255 TyT Arg Ala Glu Arg Per Lys Thr Phe Thr Thr Trp Met Val Lys
Asp  260 Leu Gin His His 275 Val Val Gin Lou 290 Glu Trp Sex- Pro 305
Pro Pro Ala Clu Asn Lys Asp Asp 340 Ser Len Pro Val 355  <210> 2
<211> 379 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<400> 2 gaagtgcagc tggtggagtc tgggggaaac ttggtaCagc ctggcaggtc
cctgagactc 60 tcctgtgcag cctctggatt catctttgat gattatgcca tgcactgggt
ccggcaagct 120 ccagggaagg gcctggagtg ggtctcaggt attagttgga atagtggtag
cataggctat 180 gcggactctg tgaagggccg attcaccatc tccagagaca
acgccaagaa ctecctgtat 240 ctgcaaatga acagtctgag agctgaggac acggccttgt
attactgtgc aaaagatgga 300 ggcagcagct ggttaccgtt cgtctactac tacggtatgg 
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EXAMPLES

tgg4gl The following examples are put forth so as to provide those of ordinary skilt in the art

with a complete disclosure and description of how to make and use the methods and

compositions of the invention, and are not intended to limit the scope of what the inventors

regard as their invention. Efforts have been made to ensure accuracy w¡th respect to numbers

used (e.g., amounts, temperature, etc-) but some experimental errors and deviations should be

accounted for. Untess indicated otherwise, parts are parts by weight, molecular weight is

average molecular weight, temperature is in degrees Gentigrade, and pressure is at or near

atmospheric.

Example 1" Generation of Human Antibodies to Human IL-$ Receptor.

t0044l lmmunization of rodents can be done by any methods known in the art (see, for

example, Harlow and Lane (1988) suprai Malik and Lillehoi, Antibody techniques: Academic

Press, 1994, CA). In a preferred embodiment, hlL-6R antigen is administered directly to mice

which comprise DNA loci encoding both human lg heavy chain variable region and Kappa light

chain variable region (Veloclmmunem, Regeneron Pharmaceuticals, Inc.; US 6,596,541), with

an adjuvant to stimulate the immune response. Such an adjuvant includes complete and

incomplete Freund's adjuvant, MPL+TDM adiuvant system (Sigma), or RlBl (muramyl

dipeptides) (see O'Hagan, Vaccine Adjuvant, by Human Press, 2000, NJ). Such an adjuvant

can prevent rapid dispersal of polypeptide by sequestering the antigen in a localdepot, and may

contain factors that can st¡mulate host immune response. fn one embodiment, hlL-6R is

administered indirectly as DNA plasmid that contains h¡L-6R gene and expresses hlL-6R using

the host cellular protein expression machinery to produce antigen polypeptide in vivo. ln both

approaches, the immunization schedule requires several administrations spaced by a few

weeks. The antibody immune response is monitored by standard antigen-specific

immunoassay. lÂ/hen an¡mals reached their maximum ¡mmune response, the antibody

expressing B cells were harvested and fused with mouse myeloma cells to preserve their

viability, forming hybridoma cells. To select functionatly desirable monoclonal antibodies,

conditioned media of the hybridoma cells or transfected cells were screened for specificity,

antigen-binding affinity, and potency in blocking hlL-6 binding to hlL-6R (described below).

Exampte 2. Anti-hlL6R antibodies generated via direct isolation of splenocytes

tOO45l DNA encoding VH and VL domains may be isolated directly from a single antigen

positive B cell. Briefly, the hll-6Ra immunized transgenic mouse was terminated and

splenocytes were harvested. Red blood cells were removed by lysis followed by pelleting the

haruested splenocytes. Resuspended sptenocytes were first incubated with a cocktail of human

lgG, FITG-anti-mFc, and biotin-lL6Ra for t hour. The stained cells were washed twice with PBS,

then stained with a cocktail of human and rat lgG, APC-anti-mlgM, and SA-PE for one hour. The

1 1

acgtctgggg ccaagggacc 360 acggtcaccg tetcgtcag     379  <210> 3 <211>
126 <212> PEZT <213> Artificial Sequence <220> <223> Synthetic
<400> 3 Gin Val Gin Leu 1 Sex- Len Arg Len 20  Lou Val Phe Ile Lys Gly
Sex- Ile Gly Tyr 60 Asp Asn Ala Lys 75 Glu Asp Thr Ala      90 Len Pro
105 Thr Val  Gin Pro Gly Arg 15 Phe Asp Asp Tyr 30 Len Glu Trp Val 45
Ala Asp Sex- Val 125  <210> 4 <211> 24 <212> DNA <213> Artificial
Sequence  <220> <223> Synthetic <400> 424 ggattcatct ttgatgatta tgcc
<210> 5 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic <400> 5 Gly Phe Ile Phe Asp Asp Tyr Ala 15 <210> 6 . <211>
24 <212> DNA <213> Artificial Sequence <220> <223> Synthetic 
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staíned cells were washed once with PBS and were analyzed by flow cytometry on a MoFlo

(Cytomation). Each lgG positive, lgM negative, and antigen positive B cellwas sorted and

plated into a separate well on a 96-well plate. RT-PCR of antibody genes from these B cells was

performed according to a method described by Wang et al. (2000) (J lmmunol Methods

244'.217-225). Briefly, cDNAs for each single B cell were synthesized via RT-PCR. Each

resulting RT product was then split and transferred into two corresponding wells on two 96-well

plates. One set of the resulting RT products was first amplified by PCR using a 5' degenerate

primer specific for human lgG heavy chain variable region leader sequence and a 3' prímer

specific for mouse heavy chain constant region, to form an amplicon. The amplicon was then

amplified again by PCR using a 5' degenerate primer set specific for framework I of hurnan lgG

heavy chain variable region sequence and a nested 3' primer specific for mouse heavy chain

constant region. The other set of the resulting RT products was first amplified by PCR using a 5'

degenerate primer specific for human kappa light chain variable region leader sequence and a

3' primer specific for mouse kappa light chain constant regîon to form an amplicon. The

amplicon was then amplified again by PCR using a 5' degenerate primer set specific for

framework I of human kappa light chain variable region sequence and a nested 3' primer

specific for mouse kappa light chain constant region. The heavy chain and light chain PCR

products were cloned into Sap l-linearized antibody vectors containing lgGl heavy chain

constant region and kappa light chain constant region, respectively. The heavy chain plasmid

has a lox2272 site and a lox511 site flanking the heavy chain expression cassettes. In addition,

immediately downstream of the lox?272 in the heavy chaín pfasmid there is a hygromycin-

resistance gene that lacks a promoter and an initiating ATG. The hygromycin-resistance gene

is also transcriptionally linked to a downstream eGFP gene via an IRES sequence. Ïhe light

chain plasmid has a loxP site and lox2272 site flanking the light chain expression cassette. In

addition, The light chain plasmid has a SV40 promoter immediately before an ATG at the

lox2272 site, such that upon integration into an appropriate host cell the lox2z7z-proximal SV4O

promoter and initiating ATG from the light chain plasmid is brought adjacent to the hygromycin-

resistance gene in the heavy chain plasmid in the proper reading frame to allow transcription

and translation of the hygromycin-resistance and eGFP genes. Purified recombinant plasmids

having a heavy chain variable region sequence and plasmids having a light chain variable

region sequence from the same B cell were then combined and transfected, together with a

plasmíd that expresses the Cre recombinase, ínto a modified CHO host cell line. The modified

CHO host cell l ine contains, from 5'to 3', a loxP site, an eCFP, alox2272 site, DsRed, and a

lox511 site at a transcriptionally act¡ve locus. Consequently, the host CHO cell can be isolated

by flow cytometry as a blue-positÍve, red-positive, and green-negative cell. When recombinant

plasmids expressing heavy chain and light chain genes are transfected together with a plasmid

expressing the Cre recombinase, site-specific recombination medíated by the Cre recombinase

resutts in the integration of the antibody plasmids at the chromosomal locus containing the lox

1 2

<400> 6 attagttgga atagtggtag cata24 <210> 7 <211> 8 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic <400> 7 Ile Ser Tip Asn
Ser Gly Ser Ile 15 <210> 8 <211> 57 <212> DNA <213> Artificial
Sequence <220> <223> Synthetic <400> 8 gcaaaagatg gaggcagcag
ctggttaccg ttcgtctact actacggtat ggacgth57 <210> 9 <211> 19 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic  <400> 9 Asp Sly Sly
Ser Ser Trp Lau Pro Phe Val Tyr Tyr Tyr Sly Ala Lys 3  151015 Met Asp
Val <210> 10 <211> 325 <212> DNA <213> Artificial Sequence <220>
<223> Synthetic <400> 10ctgtctgtgt ctcccgggga aagagccacc 60
gaaatagtga tgacgcagtc tccagccacc agcaactttg cctggtacca gcagaaacct 120
ctctectgca gggccagtca gagtattagc gcatccacca gggccactgg tatcccagcc 180
ggccaggctc ccaggctcct catctatggt ttcactctca ccatcagcag cctgcagtct 240
aggttcagtg gcagtgggtc tgggacagac tatagtagct ggcctccgta cacttttggc 300
gaagattttg cagtttatta ctgtcagcag325 caggggacca agctggagat caaac
<210> 11 <211> 108 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic <400> 11 Glu Ile Val Met Thr Gin Set Pro Ala Thr Leu 1510 Glu
Arg Ala Thr Leu Set Cys Arg Ala Set Gin 2025 Pits Ala Trp Tyr Gin Gin
Lys Pro Sly Gin Ala 3540 Tyr Gly Ala Set Thr Arg Ala Thr (fly Ile Pro 5055
Set Gly Set Gly Thr Asp Phe Thr Leu Thr Ile 657075 (flu Asp Phe Ala Val
Tyr Tyr Cys Gin Gin Tyr 8590 Tyr Thr Phe (fly Gin Gly Thr Lys Leu Gin Ile
Lys 100105 
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sites and replacement of the eCFP and DsRed genes. Recombinants can then be isof ated as

blue-negative, red-negative, and green-positive cells by flow cytometry. Accordingly, CHO cells

transfected with recombinant plasmids having a heavy chain variable region sequence and

plasmids having a light chain variable region sequence from the same B cel¡ were sorted by flow

cytometry, and proper recombinants that show the blue-negative, red-negative, and green-

positive phenotype were isolated, and stable recombinant antibody-expressing CHO cell lines

were established from isolated clones.

Example 3. Ant¡gen Binding Affinity Determination

[0046J The Ko of the antigen binding to the selected antibodies described above were

determined by surface kinetics on a real-time biosensor surface plasmon resonance assay
(BlAcorerM). More specifically, the affinity of the antibodies for human lL-6R was measured

using a BlAcore@ 2000 or BlAcore@ 3000. The antibody was captured on an anti-mouse lgG

surface and exposed to various concentrations of recombinant hlL-6R prote¡n either in

monomeric or dimeric form. Kinetic analysis using BlAevaluationrM software was performed to

obtain the association and dissociation rate.constants.

[0047l Binding affinities of the antibodies to hlL-6R was also measured for either hybridoma-

conditioned media or purified proteins by plate-based competition immunoassay. The antibody
proteíns were purífíed usÍng ProteÍn G affiníty chromatography from hybrÍdoma cell conditioning

medium that was bovine lgG-depleted (lnvitrogen). For the competition ELISA, briefly, constant

amounts of antibody at different levels were premixed with serial dilutions of antigen protein,

hlL-GR-hFc, ranging from 0 to 10 ¡"rg/ml, and incubated for two hours at room temperature to

reach pseudo-binding equilibrium between the antibody and ant¡gen. These sofutions were then
transferred to 96-well hlL-6R-hFc pre-coated plates to allow the free-antibody in the mixtures to
bind to plate-coated hlL-6R-hFc. The plates were typically coated w¡th I to 2 pg/ml hlL-6R-hFc

protein in PBS solution overnight at 4"C followed by BSA nonspecific blocking. After washing

off excess antibody in solution, plate-bound antibodies were detected with an HRP-conjugated
goat anti-mouse lgG or lgA polyclonal antibody reagent and developed using either colorimetric
or chemiluminescence substrates. The dependency of the signals on the concentrations of
antigen in solution was analyzed with a 4-parameter fit analysis using PrismrM software (Graph

Pad) and reported as lCso. Competition immunoassay were also carried out using steady state
sofutÍon phase Kinexaru instrument (Sapidyne Inc.).

[00481 Results are shown in Table 1 (control: humanized monoclonal antibody to human lL-6R
(U.S. Patent No. 5,817,790 SEQ lD NO;69 and 71). Antibody (HCVR and LCVR amino acid
sequences): VQBA9-6 (3, 11): VQBF11-21 (19,27);\A|TG4-1 (35, 43); W7G4-10 (51, 59)
W6c1o-1 (67,75); W6C10-3 (83, 91); W6C1o-4 (99, 107); W6F12-11 (115, 123); W9A6-11
(131, 139); \A/649-5 (147,155), \A/3D8-4 (163, 171); W1G4-7 (17s,187); 2489s2-13-1-Es
(195, 203); 2489a2-13-2-Ag (211,219). Monomer and dimer Ko determined by BlAcoreru;

1 3

<210> 12 <211> 18 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 12 cagagtatta gcagcaac <210> 13 <211> 6 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic  <400> 13 Gin Ser Ile
Ser Ser Asn 15 <210> 14 <211> 9 <212> DNA <213> Artificial Sequence
<220> <223> Synthetic <400> 14 ggtgcatcc9 <210> 15 <211> 3 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic <400> 15 'fly Ala
Ser 1 <210> 16 <211> 30 <212> DNA <213> Artificial Sequence <220>
<223> Synthetic <400> 16 cagcagtata gtagctggcc tccgtacact30 <210> 17
<211> 10 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<400> 17 Gin Gin Tyr Ser Ser Trp Pro Pro Tyr Thr 1510 <210> 18 <211>
349 <212> DNA <213> Artificial Sequence <220> <223> Synthetic <400>
18 gaagtgcagc tggtggagtc tgggggaggc ttggttcagc ctggcaggtc cctgagactC
60 5  ingliCT/US200itiCHNESSIN tcctgtgcag cctctagatt tacctttgat
gattatgcca tgcactgggt ccggcaagct 120 ccagggaagg gcctggagtg ggtctcaggt
attagttgga atagtggtag aataggttat 180 goggactctg tgaagggccg attcaccatc
tccagagaca acgccgagaa ctoccecttt 240 ctgcaaatga acggtctgag
agcagaggac acggccttgt attactgtgc aaaaggccga 300 gattcttttg atatctgggg
ccaagggaca atggtcaccg tctcttcag 349   <210> <211> <212> <213>  19 
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solution Ko by Kinexail; lCso by ELISA assays (n.d. = not determined).

Table l. Antigen Binding Affinity

Antibody Ko
Monomer (nMl

Ke
Dimer (nM)

Solution Ko
Monomer (nM)

ELISA lGso
Dimer (nM)

VQ8A9-6 o.222 0 .101 0.120 0.004

vQ8Flr-21 0.067 0.023 0.009 0.008

w3D8-4 2.410 o.172 1 . 9 1 0 0.o13

w6A9-5 0.097 0.146 0.032 o.oo5
w1G4-7 o.225 0.070 0.197 0.041

w6clo-1 o.267 0.032 2.050 0 .010

w6Fl2-11 n.d. n.d n.d 0.033

w7G4-10 n.d . n .d . n.d. 1 . 9 8 0

w9A6-11 n.d . n .d . n .d . o.347

w6clo-3 n.d . n .d . n.d. 0.009

248982-13-1.E5 o_987 0.785 n.d . 0.360

2489E2-13-2-49 2.870 n.d. n.d. 0.054

Control 1.790 n.d . 1.960 n.d .

Example 4. Neutralization of hlL-6 Activity

[00491 hlL-6 blocking activities of the anti-hlL-6R antibodíes of the invention were screened by

hf L-6 blocking immunoassays, in vit¡o hlL-6 dependent cell growth bioassays, and surface

plasmon resonance (BlAcoreru). The immunoassay was used to screen ability of the tested

antibody to block hlL-6 binding to hlL-6R, and the in vítro bioassay was used to determine the

potency of the antibodies in neutralizing hlL-6R-mediated cellular signal transduction.

[00501 For the immunoassay, hlL-6 recombinant protein was coated on a 96-well plate in PBS

buffer overnight at 4"C. This plate was used to capture free hlL-6R-hFc from antibody sample

solutions, and the amount of captured htL-6(-hFc was quantified according to the standard

curve. The sample solutions were composed of a constant amount of hlL-6R-hFc recombinant

protein (100 pM) and varying amounts of antibody, either in crude hybridoma condition medium

or as purified antibody protein, ranging from 0 to about 5O nM in serial dilutions. The antibody-

antigen mixtures were incubated at room temperature for -2 hours to allow antibody-antigen

binding to reach equil¡brium. The equilibrated sample solutions were then transferred to the hlL-

6 coated plates f,or measurement of free hlL-6R-hFc. After t hour binding, the plate was

washed and bound hlL-6R-hFc was detected usíng HRP-conjugated goat anti-hFc polyclonal

antibodies (Jackson lmmuno Research), and developed using TMB substrate (BD Pharmigen).

lCsos were determined as the amount of antibody required to reduce 5O7o of lL-6R-hFc

detectable to ptate bound hlL-6 ligand. Results are shown in the first column of Table 2.

1 4

116 PAT Artificial Sequence    <220> <223> Synthetic <400> 19 Glu Val
Gin Len Val Gin Ser Gly 15 Ser Len Arg Len Ser Cys Ala Ala 20 Ala Met
His Trp Val Arg Gin Ala            3540 Ser Gly Ile Sex Trp Asn Ser Gly 5055
Lys Gly Arg Phe Thr Ile Sex Arg 6570 Len Gin Net Asn 'fly Len Arg Ala 85
Ala Lys Gly Arg Asp Set Phe Asp 100 Thr Val Ser Ser 115   Gly Gly Len
Val Gin Pro Gly Arg 1015 Set Arg Phe Thr Phe Asp Asp Tyr 2530 Pro Gly
Lys Gly Len Gin Trp Val 45 Arg Ile Gly Tyr Ala Asp Set Val 60 Asp Asn
Ala Gin Asn Set Leu Phe            7580 Gin Asp Thr Ala Len Tyr Tyr Cys
9095 Ile Trp Gly Gin Gly Thr Met Val 105110  <210> 20 <211> 24 <212>
DNA <213> Artificial Sequence <220> <223> Synthetic    <210> <211>
<212> <213>  21 8 FAT Artificial Sequence  <220> <223> Synthetic
<400> 21 Arg Phe Thr Phe Asp Asp Tyr Ala 15  <210> <211> <212>
<213>  22 24 DNA Artificial Sequence 
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p0511 Additionalfy, the abifity of the test antibody to block hlL-6 binding to the hlL-6R receptor

was determined using surface plasmon resonance. Purified antigen hlL-6R-hFc molecules were

captured by goat anti-human lgG polyclonalantibodies immobilized on CM-S surface through

amine coupling to a density of 250 RU. hll-6 solution (0.25m1, 5O nM) was injected over the

receptor surface and bound hlL-6 recorded (first injection of lL-6). Bound hlL-6 was then

removed with a pulse of 3 M MgClz following by conditioning buffer. Anti-hlLGR antibody in

hybridoma conditioned medium was injected over the captured receptor surface followed by

second injection of hll-6. The percent reduction in hL-6 binding resulting from preformed

antibody and receptor complex was used as a score to define hlL-6 blockers from non-blockers

(second column, Table 2).

[0052I The ability of hlL-6R antibodies to bfock hlL-ô activity in vitro was measured in the hll-6-

dependent myeloma line XG-1. XG-1 cells maintained in hlL-G-containing medium were

washed twice with hlL-6-free media and cultured for -24 hours in hlL-6-free med¡um to deplete

residual hlL-6. The starved cells were then spun down and re-suspended in the medium at 4 x

105cells per mland plated 20,O0O cells perwell in a 96-welltissue culture plate. The purified

antibody proteins were ser¡ally diluted in medium and added to the plated cells at concentrations

ranging from 0 to 50 nM. Subsequently, recombinant hlL-6 was added to the wells to a final

concentration of I pM, Cells were allowed to grow îor -72 hours at 37"C in a humidified 5%

CO2 incubator. At thé end of growth period, live cells were measured using CCK-8 kit (Dojindo,

Japan). lC56s wêre determined as described above, and reported in the third column of Table 2.

[0053] The ability of hlL-6R antibodies to block hlL-6 activity was also measured in vrÏro in the

Table 2. Neutralization of hlL-6 Binding

Antibody hlL6R/hlL6
Binding lnhibi t ion

lC." lnMì

htL6/htL6R
Binding

Inhibi t ion (%l

XG-1 cell
proliferation

Inhibition lG.o lnMl

HepG2/Stat3
. Luciferase
activitv lG"n lnM)

VQ8A9.6 o.39 68 0.40 o-097

vQ8Fll-2t o . 1 2 98 0.62 0 .1  35

w3D8-4 o.61 93 >100 n.d.

w6A9-5 0.35 100 1 . 1 0 0 . 1 8 8

wlG4-7 1 . 1 0 34 1 . 8 0 0.578

w6c10-1 4.60 61 >6.90 n.d.

w6F12-r1 2.20 n.d. n.d- n.d.

w7c4-r0 13.O0 n.d. n.d. n .d .

w9A6-11 0.50 n.d. n.d. n.d.

w6c10-3 0.06 n.d. n.d. n.d-

Gontrol 2.20 9 l 1.50 o.854

1 5

<220> <223> Synthetic  <21D> 23 <211> 8 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 23 Ile Ser Trp Asn Ser Gly Mg
Ile 15 <210> 24 <211> 27 <212> DNA <213> Artificial Sequence <220>
<223> Synthetic <400> 24 gcaaaaggcc gagattcttt tgatatc <210> 25 <211>
9 <212> PRT <213> Artificial Sequence <220> <223> Synthetic <400> 25
Ala Lys Gly Mg Asp Ser Phe ASP Ile 15 <210> 26 <211> 322 <212> DNA
<213> Artificial Sequence   gtgtctgcat ctgtaggaga cagagtcacc 60
agctggttag cctggtatca gcagaaacca 120 gcatccagtt tggaaagtgg ggtcccatca
180 ttcactctca ccatcagcag cctgcagcct 240 gctaacagtt tcccgtacac
ttttggccag 300    322   
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hfL-o-responsive human hepatoma cetl tine, HepG2. HepG2 cells were transfected with a

reporter plasmid containing a STAT3 (Signal Transducer and activator of Transcription 3)

response element linked to a luciferase gene. The transfected cells were trypsinized, spun

down and re-suspended in the medium at approximately 2.5 x 10s cetts per mland plated at

2O,OOO cetls per well in a 96-well tissue culture plate. The purified antibody proteins were

serially diluted in medium and added to the plated cells at concentrations ranging from 0 to 1OO

nM. Subsequently, recombinant hlL-6 was added to the wells to a final concentration of 50 pM.

The response was measured after incubating the cells for 6 hours at 37"C in a humidified 5olo

COz incubator. Luciferase aötivity was measured with the Steady-Gloru luciferase assay

system (Promega). lGsos were determined as described above, and reported in the fourth

column of Table 2.

Example 5. Binding Epitope Diversity

[0054¡ An antibody binding competition immunoassay was performed using as a control

humanized antibody to human lL-6R. Briefly, a 96-well immunosorbent plate was coated with

20 ng per well hlL-6R recombinant protein overnight at 4'C. After blocking non-specific binding

with BSA, the hlL-6R binding sites on one half of the plate were saturated with binding of the

control antibody by addition of 500 ng of the control per well, and to the other half of the plate

was added binding buffer only. After three hours binding at room temperature, the purified

antibodies were spiked in at a final concentration of 50 ng/ml with and without the preexisting

control antibody in the well. After one hour of additional bindíng, the free antibody was washed

away and the plate-bound antibody was detected with HRP-conjugated goat anti-mouse lgG or

lgA, polyclonal antibody and the plate was developed using chromatic HRP substrates and

absorbance at 450 nm was recorded. Percentage deductions of the binding of the anti-hlL6R

antibodies by the presence of the control antibody are listed in Table 3 below. A similar

experiment was conducted using surface plasmon resonance technology (Table 3). Both

methods generated consistent results. Antibodies VO8F11, \A/3D8, \A/649, W6C10-1 bound

epítopes overlapping with the control antibody; while antibodies VQBA9, W1G4, \A/6F12,

\ /7G4, \A/946, and W6G1O-3 appeared to bind distinct epitopes as antigen binding was not

blocked by the control antibody. Partial competitíon may result from steric hindrance from the

first antibody bound, even though epitopes may not be overlapping.

Table 3. Competition of Antigen Binding with Control Antibody

Antibody BlAcoreil (% reduction) lmmunoassay (% reduction)

VQ8A9.6 26 3

vQSFl l-2r 9ô 79

w3D8-4 97 84

1 6

<210> 27 <211> 107 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic  1ffCT/US2001M1 <400> 27 Asp Ile Gin Met Thr Gin Ser Pro
Ser Ser Val Ser Ala Ser Val Gly 151015 Asp Arg Val Thr Ile Thr eye Arg
Ala Ser Gin Gly Ile Ser Ser Trp 202530 Len Ala Trp Tyr Gin Gin Lys Pro
Gly Lys Ala Pro Lys Lieu Leu Ile 354045 Tyr Gly Ala Ser Ser Len Gin Ser
Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser fly Ser Gly Thr Asp The Thr
Lieu Thr Ile Ser Ser Lieu Gin Pro 65 70 75 80 Gin Asp Phe Ala Ser Tyr
Tyr Cys Gin Gin Ala Asn Ser Phe Pro Tyr                       859095 Thr Phe
Gly Gin Gly Thr Lys Len Gin Ile Lys 100105 <210> 28 <211> 18 <212>
DNA <213> Artificial Sequence <220> <223> Synthetic <400> 28
cagggtatta gcagctgg <210> 29 <211> 6 <212> PAT <213> Artificial
Sequence <220> <223> Synthetic <400> 29 Gin Gly Ile Bar Ser Trp 15
<210> 30 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 30 ggtgcatcc <210> 31 <211> <212> PAT <213>
Artificial Sequence <22D> <223> Synthetic <400> 31 Gly Ala Bar 1
CT/US200  
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w6A9-5 96 84

w1G4-7 1 2 3

w6c10-1 90 80

w6F12-11 n.d . 3

w7G4-10 n.d . 26

w9A6-11 n.d. 1 8

w6cr0-3 n.d. 1

Exampte 6. Cross-species Binding Property

t0O55I Four antibodies were tested for cross-reactivity to monkey lL-6R recombinant protein

using BlAcorerM technology. Briefly, a biosensor chip on which goat anti-mouse Fc polyclonal

antibody was immobilized was used to present anti-hll-6R monoclonalantibodies to a density of

about 75 RU. Recombinant human or monkey monomeric tL-6R protein (Macaca fascicularis,

extracellular domain; SEQ lD NO:251), at a concentration range between 1.25 - 40 nM, was

injected over the antibody surface. The binding of the receptor to the antibody and the

dissociatÍon of the bound complex were monitored in real-time. Both association rate constant

(ka) and dissociate rate constant (kd) were obtained, and Ko calculated (Table 4).

Table 4. Comparison of Binding Affinity to Human and Monkey lL-6R

Antibody Antigen ka (M''S'') kd (s") Ko (nM)

Control Human lL6R 1.748+05 1.67E-O4 0.963

Monkey ILGR 1.448+05 1.68E-O4 1 t 7 A

vQ8F11-21 Human lL6R 8.51E+05 4.38E-05 0.051

monkey lL6R 3.398+O5 4.868-05 0.143

lú1/1G+7 Human lL6R 2.57E+O5 6.18E-05 0.240

monkey lL6R no binding

w6A9-5 Human lL6R 5.18E+05 8.418-O5 o.162

monkey lL6R 5.00E+OS 7.708-05 0.154

VQ8A9-6 Human ILGR 7.32E+05 2.76E-04 o.377

monkey lL6R 7.31E+05 4.168-04 0.569

[00561 Among the four tested antibodies, VQBF11, \A/6A9, and VQ8A9 strongly reacted to

monkey receptor with Ko values that differed by up to about 1.5- to about 3-fold from human

receptor binding, respectively. W1G4, which was not blocked by the control antibody (Table 3),

showed no binding to monkey receptor despite strong binding to the human receptor with Ko of

241 pM.

1 7

11      <210> <211> <212> <213>  32 27 DNA Artificial Sequence  <220>
<223> Synthetic <400> 32 caacaggcta acagtttccc gtacact 27  <210> 33
<211> 9 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<400> 33 Gin Gin Ala Asn ser Phe Pro Tyr Thr 15 <210> 34     <211> 370
<212> DNA     <213> Artificial Sequence     <220>      <223> Synthetic
<400> 34 



wo 2007/143168 PCT/U52007/013062

Example 7. Effect of Constant Region on Binding Affinity

tggs7l The binding affinity to monomeric hlL-6R of four antibodies having mouse lgG, human

lgGl or human lgG4 (wild-type and modified) were determined using BlAcorerM as described

above except a goat anti-human Fc polyclonalantibody surface was used to capture hlgG

antibodies. Monomeric hlL-6R was injected at concentrations of 12.5, 6.25,3.'12, and 1.56 nM.

The ability of the antibodies to neutralize hlL-6-dependent HepG2/STAT3 signal transduction

was also determined in a luciferase assay (lCso). lOsos for ditferent lgG isotypes were similar,

suggesting no effect of isotype on antibody affinity for antigen.

Table 5. Comparison of lgG lsotypes

Antibody lgG ka (M{s{) kd (s-1) Ko (nM) lCso (nM)

vQ8F11-21

hlsGl 6.22F,+05 4.54E-05 0.073 0. '150

hlgG4 7.17E,+05 5.22E-05 0.073 o.228

mlgG2a 7.86E+05 5.27E-05 0.067 o-135

modhlgG4 8.81E+05 4.705-05 0.053 o.249

vQ8A9-6

hlgGl 1.09E+06 2.608-04 0.238 0.130

hlgG4 1.178+06 2.35E-04 o.201 0 . 1 8 5

mlgGl 9.95E+05 2.21F.-O4 o.222 0_o97

w6A9-5

hlsGl 7.12E+O5 8.87E-05 0 . 1 2 5 o.204

hlgG4 5.67E+05 7.648-05 0 .135 0.343

mlgG2a 7.72E+Os 7.52F-05 0_097 0 . 1 8 8

vQrG4-21

hlgGl 3.34E+05 7.92E-0s o.237 o.767

hlgG4 2.7SE+OS 9.18E-05 0.336 0.528

mlgG2a 3.41E+05 7.66E-05 o.225 0.578

1 8

caggttcagc tggtgcagtc tggagctgag ctgaagaagc ctggggcctc agtgaaggtc 60
tcctgcaagg cttctggtta cacttttacc cattatggta tcagctgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggatgg atcagcgctt acaatgatga cacaaactat 180
gcacagaagt tccaggggag agtcaccatg accacagaca catccacgag cacagcctac
240 atggagctga ggagcctgag atctgacgac acggccgttt attactgtgc gagagaagcg
300 cagetcgtcc tctactacta ctacggtatg gacgtctggg gccaagggac caoggtoacc
360 gtetcctcag     370  <210> 35 <211> 123 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic  <400> 35 Gin Val Gin Leu Val Gin Ser
15 Sex Val Lys val Ser Cys Lys 20 Gly Ile Sex Tap 35 Gly Trp Ile Sex 50
Gin Gly Arg Val 65 



CLAIMS

1. An antibody or antigen-binding fragment thereof, which specifically binds human

interleukin-G receptor (hlL-6R), comprising a heavy chain CDRI domain comprising SEQ lD

NO: 21, a heavy chain CDR2 domain comprising SEQ lD NO: 23, a heavy chain CDR3

domain comprising SEQ lD NO: 25, a l ight chain CDRI domain comprising SEQ lD NO: 29,

a l ight chain CDR2 domain comprising SEQ lD NO: 31, and a l ight chain CDR3 domain

comprising SEQ lD NO:33.

2. A pharmaceutical composition comprising the antibody or antigen-binding fragment of

claim 1 and a pharmaceutically acceptable carrier.

3. The antibody or antigen-binding fragment of claim 1, comprising a heavy chain variable

region (HCVR) of SEQ lD NO:19.

4. The antibody or antigen-binding fragment of claim 1, comprising a light chain variable

region (LCVR) of SEQ lD NO: 27.

5. An antibody or antigen-binding fragment thereof, which specifically binds human

interleukin-6 receptor (hlL-6R), comprising a heavy chain variable region (HCVR) comprising

SEQ lD NO:19, and a l ight chain variable region (LCVR) comprising SEQ lD NO: 27.

6. A pharmaceutical composition comprising the antibody or antigen-binding fragment of

claim 5 and a pharmaceutically acceptable carrier.

7. An antibody or antigen-binding fragment thereof, which specifically binds human

interleukin-6 receptor (hlL-6R), wherein the antibody or antigen-binding fragment comprises

a heavy and a l ight chain, each comprising CDR1, CDR2 and CDR3 domains, and wherein

the heavy chain comprises SEQ lD NO:19 and the l ight chain comprises SEQ lD NO:27.

t9

Met Glu Lou Are Sex 85  Leu Lys Lys Pro Gly Ala 15 Tyr Thr Phe Thr His
Tyr 30 Gin Gly Leu Glu Trp Met 45 Asn Tyr Ala Gin Lys Phe 60 Sex Thr
Sex Thr Ala Tyr 75 80 Asp Asp Thr Ala Val Tyr Tyr Cys 9095  9    SPA
,iira MIN IECT/US 200 Ala Arg Glu Ala Gin Lau Val Let Tyr Tyr Tyr Tyr (fly
Met Asp Val               100105110 Trp Gly Gin Gly Thr Thr Val Thr Val Ser
Ser 115120 <210> 36 <211> 24 <212> DNA <213> Artificial Sequence
<220> <223> synthetic <400> 36 ggttacactt ttacccatta tggt24 <210> 37
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<400> 37 Gly Tyr Thr Phe Thr His Tyr Gly 15 <210> 38 <211> 24 <212>
DNA <213> Artificial Sequence <220> <223> Synthetic <400> 38
atcagcgctt acaatgatga caca24 <210> 39 <211> 8 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic <400> 39 Ile Ser Ala Tyr Asn
Asp Asp Thr 15 <210> 40 <211> 48 <212> DNA <213> Artificial
Sequence <220> <223> Synthetic <400> 40 gcgagagaag cgcagctcgt
cctctactac tactacggta tggacgtc48  



SEQIIENCE I,ISTING

<L10> Regeneron Pharmaceutsicals, Inc'

<120> HÍgh Affinity Antibodies to Human rr'-6 RecepÈor

<130> 6010À-WO

<140> To be assÍgned
< 1 4 L >  2 0 0 7 - 0 6 - 0 1

< 1 . 5 0 >  6 0 / 8 L 0 , 6 6 4
<J-51> 2006-06-02

< 1 5 0 >  6 0 / 8 A 3 , 2 3 2
< 1 5 1 >  2 0 0 6 - 0 9 - 0 8

< 1 6 0 >  2 5 1

<L7O> FascstQ for Windows version 4.0

< 2 1 0 >  I
< 2 1 1 >  3 5 8
<2L2> PF-'.r
<2!3> Homo sapiens

<220>

< 4 0 0 >  1
Met VaI ÀIa Va] Gly Cys ÀIa lreu Leu A1a AIa Leu f¡eu Àla ÀIa Pro

1 5 1 - 0  
1 5

Gty Ala Ala Leu ALa Pro Àrg Arg Cys Pro Ala G1n G1u VaI Ala Argl

2 0  2 s  3 0

GLy Va]. Ireu TTrr Ser Ireu Pro Gly Asp Ser Va1 Thr IJeu TTrr Cys Pro

3 5  4 0  4 5

Gly Va]. GIu Pro Glu Asp Asn AIa Thr Va1 His Trp Val Leu Àrg Lys

. s 0 5 5 6 0
pro Ala A1a Gly Ser His Pro ser Arg Trp Ala Gly Met GIy Arg Arg

6 s  7 0  7 5  8 0

IJeU fleu fJeu Arg Ser Val GIn IJeu His Asp Ser G1y Asn Ï1rr Ser Cys

8 5  9 0  9 s

Tyr Argi À1a Gly Arg: Pro Ala Gly Thr Va1 His Leu IJeu VaI Àsp Val

1 0 0  1 0 5  1 l - 0

pro Pro Glu G1u Pro Gln IJeU Ser Cys Phe Arg Irys ser Pro lreu ser

115 tzo 125

Àsn val val cys Glu TrI) Gly Pro Argi ser Tt¡r Pro ser rreu Thr Tl.r

1 3 0  1 3 5  1 4 0

IJys ALa Vaf Leu Leu VaI Arg IJys Phe G1n Asn Ser Pro ]\la Glu Asp

: I45  t5o  155 160

Ptre GLn Glu Pro cys GIrI Tyr Ser GIn G].u Ser Gln Irys Phe ser cys

l -65  1?d t75

GIn Ï,eu ÀLa f\¡a]. Pro Glu Gly Àsp Ser Ser Phe fyr lle VaL Ser Met

1 B o  1 8 5  1 9 0

cys va]. Ala ser ser Val Gly ser Lys Phe Ser Lys Thr Gln Thr Pl.e

1 9 5  2 0 0  2 0 5

GIn GIy Cys G]-y lle Leu G1n Pro Asp Pro Pro AIa Asn Ile Thr Val

210 2t5 220

1Fl.r ÀIa Val- ALa Arg Asn Pro Arg Trp lreu Ser Va1 Thr :rrp GIn Asp

225 230 235 24o

Pro His Ser Trtr) Asn Ser Ser Plte Ðrr Arg IJeu ArgÍ Phe Glu IJeu Argr

z¡s 250 255

Tyr Arg ALa G1u Arg ser r,ys Tlrr Ptre Thr Thr Trp Met val Lys Asp

CTIUS2001      <210> 41 <211> 16 <212> PAT <213> Artificial Sequence
<220> <223> Synthetic <400> 41 Ala Arg Glu 1 Ala Gin Leu 5 Vai Len Tyr
Tyr Tyr Tyr Gly Met Asp Val 1015  <210> <211> <212> <213> 42 322
DNA Artificial Sequence  <220> <223> Synthetic <400> 42 gaaattgtgt
tgacacagtc tocagccacc ctgtetttgt ctccagggga aagagccacc 60 ctetectgca
gggccagtca gagtgttagc agcttcttag cctggaacca acagaaacct 120 ggccaggctc
ccaggctoct catctatgat gcatccaaca gggccactgg catcccagcc 160 eggttcagtg
gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagcct 240 gaagattttg
cagtttatta ctgccagcag cgtaacaatt 



Leu Gln His
275

VaI va1 Gln
290

Gl-u Trp ser
3 0 5
Pro Pro AIa

Àsn T,Ys Astr)

Ser IJeu Pro
3 s 5

260
His Cys vaL

IreI¡ Arg ÀIa

cLu Àsn GIU Va].
325

Asp Asp Asn Ile IJeu
3 4 0
Val GIn Asp

265
Ile His Asp ALa

2A0
cl¡¡ elu G].u Phe
29s

270
Trp Ser Gly Leu Arg His

285
cly GLn G1y Glu Trtr) ser

3 0 0

f,eìr Thr Tfrr
3 3 5

Pro GIu AIa Mets Gly Thr Pro Trp Thr Glu Ser Arg Ser
3 l -0  315 320

Ser Thr Pro Mec G].n AIa
3 3 0

Phe Arg Asp
345

Ser Ala .Asn Ala Thr
3 5 0

<zto> 2
<217"> 379
<212> DNA
<213> Art i f ic ial sequence

<220>
<223> slmthetic

<400> 2
gaagEgcagrc
tcctgbçrcag
ccagggaagrg
gcggactsctg
ctsgcaaaEga
ggrcagcagct
acçfçtt'caccg

tggEggagtc
cctsctggattr
gcctggagtg
tçJaagrggiccgf
acagrtsctgag
ggrttaccgtt'
tctcgtscag

E9rçfggçtaaac
catctt tçrat
ggtctscagrgt
aLtcaccatc
agctgaggrêc
cg:tcts,actac

Et,ggtacagc
gagtatgcca
attagt tgga
tccagagaca
acggfcctcgrt
tacggtatgg'

ctggcaggtc
tgcactggigt
atagrtggtag
acgfccaagfaa
attactrgf Egc
acgtctrgggrg

cctsgagactc 60
ccggcaag¡ct  120
cataggcÈat 18O
ct,ccctgtat  240
aaaagatgga 300

ccaaqggacc 360
3 7 9

< 2 L 0 >  3
<zLt>  726
<212> PRT
<2L3> ArLif icial sequence

<220>
<223> Slznthet,ic

< 4 0 0 >  3
c].u VaL Gln Leu Va1 Glu

1 5
Ser Leu Àrg IJeu Ser CYs

2 0
Ala Meb His Trp Val

3 5
Ser Gly lle Ser Îrtr)

5 0

Ser GLy GlY Àsn Leu Val G]-n
1 0

Àla ALa Ser Gly Phe I1e Plre
2 5

G1n Ala Pro G1Y LYs GIY IJeu
4 0  4 5

Ser GIy Ser Ile G]-y lyr ÀIa
5 5  6 0
Ser Arg AsP Àsn A]-a f,YS Asn

7 5
Arg' Ala GLu AsP Thr AIa IJeu

9 0
Ser Trp Leu Pro Pl¡e Val fyr

1 0 5
G1y Thr Thr val Thr val ser

L20 L25

Arg

Asn

Pro Gly Arg
t_5

Asp Asp TYr
J U

clu Trp Val

Asp Ser VaI

Ser Leu TYr
8 0

'ryr Tyr cys

'I:rr Tyr Gly
1 1 0
Ser

Lys GIy Arg Phe Thr Ile
6 5  7 0
I¡eu GIn Met Asn Ser lreu

8 5
À14 IJys Àsp Gfy GIY Ser

L 0 0
Met Àsp VaI Trp GIy Gln

1 1 5

< 2 ! O >  4
<zt].> 24
<212> DNÀ
<2L3> Art i f  ic iaJ. sequence

2

ggccgtacat ttttggccag 300 gggaccaage tggagatcag ac    322  <210> 43
<211> 107 <212> PAT <213> Artificial Sequence <220> <223> Synthetic
<400> 43 Gin Ile Val Leu Thr Gln Ser Pro Ala Thr Len Ser Len Ser Pro
Gly 151015 Gin Arg Ala Thr Len Ser Cys Arg Ala Ser Gin Ser Val Ser Ser
Phe 202530 Leu Ala Trp Asn Gin Gln Lys Pro Gly Gin Ala Pro Arg Lou
Len lie 354045 Tyr Asp Ala Bar Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe
Bar Gly 505560 Ser Gly Ser Gly Thr Asp Phe 6570Tin Len Thr Ile Ser Ser
Len Glu Pro 75SO Cys Gin Gin Arg Asn Asn Trp Pro Tyr Gin Asp Phe Ala
Val Tyr Tyr9095 85 Leu Gin Ile Arg Ile Phe Gly Gin Gly Tin Lys 100105
<210> 44 <211> 18 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 44 11     pi? CT/US200  7111411L L.L        cagagtgtta
gcagcttc <210> 45 



<220>
<223> SynËhetric

< 4 0 0 >  4
grgattcatcÈ Etg:aËgatEa Egcc

< 2 L 0 >  5
< 2 L L >  I
<212> PRT
<2!3> ÀrÈif icial Seguence

<220>
<223> Slmt}.eÈic

< 4 0 0 >  5
Gly P}re Ile Pt.e ÀsP Astr) 'IYr Ala

< 2 1 0 >  6
< 2 ! ! >  2 4
<2L2> DNÀ
<2!3> Art i f ic ial Sequence

<220>
<223> synthetic

< 4 0 0 >  6
aÈtagttgga atragÍÈggtsag catsa

< 2 ! O >  7
< 2 L L >  I
<212> PRT
<2!3> Art i f icía1 Sequence

<220>
<223> SynÈheÈic

<400> 7
r]-e Ser TrI) Asn Ser G1y Ser Ife

< 2 L 0 >  I
< 2 L L >  5 7
<212> DNA
<2I3> Aruif  icial Sequence

<220>
<223> slmthetic

< 4 0 0 >  I
gcaaaagaEg gaggcagcag ctggttaccg ttcgltctact actacggltsaE ggacgtc 57

< 2 1 0 >  9
<2L1> 1-9
<212> PRT
<2L3> Artí f  ic ial Sequence

<220>
<223> Stmthet,Íc

< 4 0 0 >  9
À14 I¡/s .Asp G1y GIy Ser Ser Trf,) Leì¡ Pro Pl.e Val Tyr fyr fyr Gly

24

2 4

5

:
:j
l

I

J

<211> 6 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<400> 45 Gin Ser Val Set Ser Phe 15 <210> 46 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 46 gatgcatcc
<210> 47 <211> 3 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic <400> 47 Asp Ala Ser 3. <210> 48 <211> 27 <212> DNA <213>
Artificial Sequence <220> <223> synthetic <400> 48 cagcagcgta
acaattggcc gtacatt27 <210> 49 <211> 9 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 49 Gin Gin Arg Asn Asn Trp Pro
Tyr Ile 15 <210> 50 12  FRCTIUS200,N I  <211> <212> <213>  370 DNA
Artificial Sequence  <220> <223> Synthetic <400> 50 caggttcage
tggtgcagtc tggagatgag gtgaagaagc ctggggcctc agtgaaggtc 



1 51 01
Met Asp Val.

<2L0> 10
<zLL> 325
<2L2> DNA
<21-3> Àrt,ifi-cial Seguence

<220>
<223> sl¡nthecic

< 4 0 0 >  1 0
gaaatagtga tgiacgcagtc Lccagccacc
ctctcctgca gg:gccagEca gagÈattagc
ggccaggictc ccaggeccct catctsatggc
aggtccagtçt grcagtggfgcc ugfggacagiac
gaagacEt¿g cagtttatÈa ctglEcagcag
caggggacca agctsggagraE Caaac

<21_0> l-1
< 2 1 1 >  1 0 8
<212> PRT
<2L3> Àruif icial sequence

<220>
<223> SlmEheEic

< 4 0 0 >  1 1
clu r]-e va1

1
Gl-u Arg Ala

Phe Ala lfr!)
3 5

ryr Gly Ala
5 0

Ser GIy Ser
6 5
GIu Asp Ptre

T¡rr Thr Pfre

MeU Trrr Gln ser Pro
5

lrhr Leu Ser CYs Arg
2 A
Tyr G]-n G1r¡ LYs Pro

4 0
Ser ÍÙrr Arg AIa Tbr

5 5
GIy Thr Asp Phe Thr

7 0

ct.grtcLgtgt ctcccggrgga aagiagrccacc 60

agcaactEEg cctggtacca gcagaaaccÈ l-20
gcaEccacca gggccactgg tsagcccagcc 180

ttcactctca ccatcagcag ccEgrcaçftct 240

cacagitsagcE ggccËccarta cactstEÈggc 300
325

G].y Gln A1a Pro Àrg Leu Leu Ile
4 5

Ile Pro ÀIa Arg Phe Ser
6 0

Thr ll-e Ser Ser Leu Gln
7 5

I:fr Tyr Cys Gln GIn TYr ser Ser TrE) Pro
9 5

A1a Thr. Leu ser Val
1 0

Ala Ser Gln Ser l le
2 5

GIy

IJell

9 0
Leu GIu lle lrys
1 0 s

Ser Pro GIY
t-5

Ser Ser Asn
J U

GLv

Ser
8 0
ProA1a VaI

8 5
Gl1r GLn Gl-y Thr L,Ys

1 0 0

< 2 1 0 >  1 2
<zLL> A8
<212> DNA
<2L3> Artsif icial sequence

<220>
<223> SlmttreEic

<400> 12
cagagiÈatÈa gcagcaac 18

< 2 1 0 >  x 3
<zLL> 6
<212> PRT
<2L3> Àrt i f ic iaL Sequence

<220>
<223> S)mthetic

4

60 tcctgcaagg ettctggtta cacctttacc agttatggta tcagctgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggatgg atcagcgctt acaatgatga cacaaactat 180
gcacagaagt tccaggggag agtcaccatg accacagaca catccacgag cacagcctac
240 atggagctga ggagcctgag atetgacgac acggccgttt attactgtgc gagagaagcg
300 cagctcgtcc tctactacta ctacggtatg gacgtctggg gccaagggac cacggtcacc
360 gtctcctcag      370  <210> 51 <211> 123 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic  <400> 51 Gin Val Gin Len Val Gin Ser
Gly Ala Glu Val Lys 1510 Set Val Lys Val Set Cys Lys Ala Set Gly Tyr Thr
2025 Gly Ile Set Tip Val Arg Gin Ala Pro Gly Gin Gly 3540 Gly Trp Ile Ser
Ala Tyr Asn Asp Asp 5055 Gin Gly Arg Val Thr Met Thr Thr Asp 6570 



< 4 0 0 >  1 3
G1n Ser I1e Ser Ser Àsn
r . 5

< 2 L 0 >  1 4
<zLL> 9
<21.2> DNÀ
<2L3> Àrt i f ic ial- Sequence

<220>
<223> slmtheEic

< 4 0 0 >  1 4
ggtgcatcc

< 2 L 0 >  1 _ 5
<zLt> 3
<212> PRT
<2L3> Art i f ic iaf sequence

<220>
<223> SlmtsheÈic

<400> l -5
GJ-y Ala Ser

t

< 2 1 0 >  l - 6
< 2 1 1 >  3 0
<212> DNA
<2L3> Àrt i f icíal- Sequence

<220>
<223> Synthetiõ

< 4 0 0 >  1 6
cagfcageata gËagrctgfgicc tccgtacact

< 2 L O >  L 7
<21-1> 10
<212> PRT
<21-3> ArÈít icial sequence

<220>
<223> Slmthetic

< 4 0 0 >  1 7
Gln Gln Tyr Ser Ser Trp Pro Pro Tl¡r Tl.r

1 5 1 0

<21-0> L8
<2Lt>  349
<212> DNÀ
<2L3> artificial sequence

<220>
<223> Slmthetsic

< 4 0 0 >  1 8
gaagtg:cagc Èggtggagtc tgggggaggc tstggftrucagc

5

3 0

cEggcaggÈc cctgagacEc 60

Met Gin Lau Arg Sex lieu Arg Set Asp Asp 8590 Ala Arg Gin Ala Gin Leu
Val Len Tyr Tyr 100105 Trio Gly Gin Gly Thr Phi Val Thr Val Ser Ser.
115120  <210> <211> <212> <213>  52 24 DNA Artificial Sequence
<220> <223> Synthetic <400> 52 ggttacacct ttaccagtta tggt <210> 53
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<400> 53 Gly Tyr Thr Phe Thr Set Tyr Gly   1 5 <210> 54 <211> 24
<212> DNA <213> Artificial Sequence <220> <223> Synthetic <400> 54
atcagcgctt acaatgatga caca <210> 55 <211> 8 <212> PAT <213> Artificial
Sequence <220> - .<223> Synthetic <400> 55 Ile Ser Ala Tyr Asn Asp
Asp Thr 15 <210> 56 <211> 48 <212> DNA <213> Artificial Sequence
<220> <223> Synthetic <400> 56 gcgagagaag cgcagctcgt cctctactac
tactacggta tggacgtc48 <210> 57 <211> 16 <212> PST <213> Artificial
Sequence <220> <223> Synthetic <400> 57 Ala Arg Glu Ala Gin Leu Val
Len Tyr Tyr Tyr Tyr (fly Net Asp Val  15 10  15  <210> 58 



7US

E c c É g u g c a g c c E c ç a g r a t t t a c c t E u g f a t g a t c a t g c c a t g c a c t g g g t c c g g c a a g c t ] - 2 0
ccagggaagg gccEggiagug gfguctcaggt aEtagttgga aÈagtggtag aatagigttaÈ 180

g c g g a c t c t g t g a a g g g t c c ç f a g t c a c c a c c È c c a g a g a c a a c g c c g a g a a c b c c c b c È b u 2 4 0
ctgcaaatga acggtctgag agcagraggac acggcctt,gt attactgtgfc aaaagfgccg'a 300

gattsctstt tg ataËcEgggg ccaaggigaca aegigtcaccg tctcttcag 349

< 2 1 0 >  1 9
< 2 1 1 >  1 1 6
<212> PRT
<213> Art i f ic ia1 Sequence

<220>
<223> Srmthetic

<400> 1_9
eIu vaf

r
Ser Irell

ÀIa Met

ser Gly
5 0

Lys G1y Arg
6 5
Ireu Gln Met

A la

Thr

Gk¡ Leu VaI G].u ser Gly GIy Gly Leu VaI Gln Pro GIy 'Arg

5 1 0 1 5
Arg Leu Ser Cys Ala Ala Ser Arg Phe Thr Phe Àsp Àsp 'nr/r

2 0  2 5  3 0

His lrp Va]. Àrg G1n À1a Pro G1y Lys. Gly IJeu Glu Trp VaI

3 s  4 0  4 5
fIe Ser frp Asn Ser GIy Arg IIe Gly Tyr A1a Asp Ser vaL

5 5
Phe Thr Ile Ser Arg AsI) Asn

7 0
Àsn G].y Leu Arg A1a Glu AsP

8 s  9 0

6 0
G1u Asn Ser Leu Phe

80
AIa I¡eu TYr Tyr CYS

9 5
thr MeË val
1 1 n

À'ì â
7 5
Thr

Lys G1y Arg Asp Ser Pt¡e Asp ILe Trp GIy GIn GJ-y
1 . 0 0  L 0 5

vaI ser ser
l - l - 5

<21"O> 20
< T L r >  2 4
<23.2> DNA
<2L3> Àr t i f i c ia l  sequence

<220>
<223> slmtheEíc

< 4 0 0 >  2 0
agatÈtaccts CEgatgatÈa tgcc 24

< 2 r o >  2 7
< 2 1 1 >  I
<212> PRT
<2L3> Art i f ic ial Sequence

<229>
<223> Slrnthetic

< 4 0 0 >  2 L
Arg Phe Tl.r Phe

1

<2 lo> 22
<21-L> 24
<212> DNA
<213> Ar t i f i c ia l

<220>
<223> S]¡nthetic

Às¡r fSrr AIaAsp
5

Sequence

6

<211> 322     <212> DNA     <213> Artificial Sequence     <220>     <223>
Synthetic     <400> 58 gaaattgtgt tgacacagtc tccagccacc ctgtctttgt
ctccagggga aagagccacc 60 ctctoctgca gggccagtca gagtgttagc agcttcttag
cctggaacca acagaaaCct 120 Ggccaggctc ccaggctcct catctatgat
gcatccaaca gggccactgg catcccagcc 180 aggttCagtg gcagtgggtC
tgggacagac ttcactctca ccatcagcag cctagagcct 240  14  gaagattttg
cagtttatta ctgccagcag cgtagcaatt ggccgtacat ttttggccag 300 gggaccaagc
tggagatcaa ac322 <210> 59 <211> 107 <212> PRT <213> Artificial
Sequence 



<400> 22
atEagttgga atagÈggùag aatsa

<2L0> 23
<213.>  I
<2 !2> PRI
<2L3> Areif icial sequence

<229>
<223> Sl¡nthetic

CT/US

ccg,baggaga cagagtscacc 60
cctggitatca gcagaaacca 120

tsggaaagtggr ggtcccatsca 180
ccatcagcagi ccÈgcagcct 240

Ecccgtacac tt t tsggccag 300
322

2 4

< 4 0 0 >  2 3
lLe Ser Trtr)

L
Asn ser Gly Arg I le

5

<210> 24
<2 rL>  27
<212> DNA
<213> Àrt, i f ic ial- sequence

<220>
<223> S!¡ntrhetÍc

<400> 24
gcaaaa€fgcc gagattcttt tgaEatc

<21-0> 25
<2rr> 9
<212> PRT
<2L3> ÀrE i f i c ia l -

<220>
<223> Slmchetic

< 4 0 0 >  2 5

Sequence

Ala lrys Gly Àrg ]\sp ser Plre Asp Ile

t 5

<2ro> 26
<2L t>  322
<212> DNA
<2!3> Àrcif  icial sequence

<220>
<223> Synthetsic

27

< 4 0 0 >  2 6
giacaÈccaga
atcactEgÍLc
gggaaagccc
aggttcagcg
gaagrattsË89
çfgçraccaaçfc

tgiacccaqtc
gggcgagitca

cÈaag i cEcc !
gcagCggrat.c

caagÈtat tsa
tggagatcaa

Èccatctstcc gÈgtctg'cat
gggtattagc agctggttag
gatcÈatggE gcaÈccagtts
tsgggacagac EtcacEctca
tEgitcaacag gcÈaacagtt
ac

< 2 ] . 0 >  2 7
<21_1> L0?
<212> PRr
<2!3> Art i f  ic ial sequence

<220>
<223> Slmthet,ic

I

<220> <223> Synthetic <400> 59 Gin Ile Val Len Thr Gin Set Pro Ala Thr
Let! Set Len Set Pro Gly 151015 Gin Arg Ala Thr Len Set Cys Arg Ala Set
Gin Set Val Ser Set Phe 202530 Len Ala Trp Asn Gin Gin Lys Pro Gly Gin
Ala Pro Arg Leu Len Ile 354045 Tyr Asp Ala Sex- Asn Arg Ala Thr Gly Ile
Pro Ala Arg Phe Ser Gly 505560 Ser Gly "ger Gly Thr-Asp-Phe Thr Leu
Thr. Ile Ser Ser LeU_Glli Pro 65 70 75 80 Glu Asp Phe Ala Val Tyr Tyr
Cys Gin Gin Arg Sex- Asn Trp Pro Tilt                     859095 Ile Phe Gly
Gin Gly Thr Lys Len Gin Ile Lys 100105 <210> 60 <211> 18 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 60 cagagtgtta
gcagcttc18 <210> Si <211> 6 <212> PRT <213> Artificial <220> <223>
Synthetic Sequence  <400> 61 Gin Sex- Val Sex- Set Phe 15 <210> 62
<211> 9 <212> DNA <213> Artificial <220> <223> Synthetic Sequence
<400> 62 gatgcatcc <210> 63  9  EMS 11  CT/US200,,  ti       <211> 3
<212> PRT <213> Artificial Sequence <220> 



<400> 27
Asp rle Gln Met Thr G]-n Ser Pro ser ser Val Ser Ala ser VaI Glv

l- 5 10 1-5

Asp Arg VaL Thr rLe T!¡r cvs Arg A1a ser Gln Gty IIe ser ser Trr)

2 0  2 5  3 0

IJeu ÀLa Tr¡r 'lh¡r Gln G1n IJys Pro GIy Lys ALa Pro lrys Ireu I¡eu Ile

3 5  4 0  4 5
.ryr GLy AIa Ser ser freu Glu ser Gly val Pro ser Arg Phe Ser GLy

5 0  s 5  6 0

Ser Gly Ser GLy Ttrr Asp Phe Tf¡r IJeu lthr I].e Ser Ser Leu Gln Pro

6 5  7 0  7 5  8 0

G1u Asp Pf¡e A].a Ser Tyr Tyr Cys GIn GIn Afa Asn Ser Phe Pro Tyr

8 5  9 0  9 5

Bhr Phe GIy G].n Gly 'fhr Lys Leu GIll IIe IJys
1 0 0  1 0 5

<2L0> 28
< 2 1 L >  l - 8
<2L2> DNA
<27-3> ÀrtrificiaL sequence

<220>
<223> Slmthetic

< 4 0 0 >  2 8
cagigigtabta gcagctsgg

<27_0> 29
< 2 ! ! >  6
<23-2> PRT
<2L3> erEif icial sequence

<220>
<223s S]¡nt}.etic

< 4 0 0 >  2 9
GIn G1y ll-e Ser Ser TrP

1 5

<21-0> 30
< 2 L ! >  9
<212> DNA
<2L3> Art i f ic ial gequence

<220>
<223> Slmthebic

< 4 0 0 >  3 0
ggtgcatcc

< 2 1 0 >  3 1
<2!7-> 3
<2L2> PF'jE
<2L3> Ar t i f i c ia l  Sequence

<220>
<223> SlmÈhetic

< 4 0 0 >  3 L
cly A1a ser

1

1 8

<223> Synthetic <400> 63 Asp Ala Ser 1 <210> 64 <211> 27 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 64 cagcagcgta
gcaattggcc gtacatt27 <210> 65 <211> 9 <212> PR!? <213> Artificial
Sequence <220> <223> Synthetic <400> 65 Gin Gin Arg Ser Asn Trp Pro
Tyr Ile 15 <210> 66 <211> 349 <212> DNA <213> Artificial sequence
<220> <223> Synthetic <400> 66 gaagtgcagc tggtggagtc tgggggaggc
ttggtacagc ctggcaggtc cctgagactc 60 tcctgtgcag cctctggatt cacctttgat
gattatgcce tgcactgggt ccggcaagct 120 ccagggaagg gcctggagtg ggtctcaggt
gttagttgga atggtggtag eataggctat 180 goggactotg tgaaaggccg attcaccatc
tccagagaca acgccaagaa ctocctettt 240 ctgcaaatga acagtctgag agttgaggac
acggccttgt attattgtgc aaaaggccgg 300 gatgettttg atatctgggg ccaagggaca 



<zLO> 32
< 2 ! L >  2 7
<2L2> DNÀ
<213> Art i f ícia1 sequence

<220>
<223> S¡mtheËic

< 4 0 0 >  3 2
caacaggctsa acagtrtstccc gtsacact 2 7

< 2 1 0 >  3 3
< 2 ! L >  9
<2L2> PRT
<2L3> Arc i f i c ia l

<220>
<223> SlmtTretic

< 4 0 0 >  3 3
c]-n G1n ALa Asn

1

Sequence

Ser Pt¡e Pro Tyr Thr
l

<210>  34
<zt t> 3 '70
<212> DNA
<213> ercif icial sequence

<220>
<223> syntheLic

< 4 0 0 >  3 4
caggtÈcagc Eggtgcagtc Cggagcfgag ctgaagaagc
Ècctgcaagg cttctggit ta cacttt tacc catÈaUggta
cccggacaagf ggcbtgagtsg gatgggatsgg atcagcgctt
gcacagraagt tsccaggggag agtscaccaEçf accacagraca
aÈggagctgia ggfagcctgag atctgacglac acggccgttt
cagctcgtcc tctactacta ctacArgLatgi gacgf 'ctggg
gtcÈcctcag

< 2 L 0 >  3 5
<zLL> !23
<212> PRT
<213> Art i f j .cia].  Sequence

<220>
<223> Sl¡ntheÈic

cEggçIgccEc
tcagctgggt
acaatgaEgra
caEccacgag
atEactgtgrc
gccaagggac

agtçfaagrcftc 60
gcgacaggcc 120
cacaaactat L80
cacagrcctac 240
gagagraagcg 300
cacgfgtcacc 360

3 7 0

< 4 0 0 >  3 5
eln va]- c1n

l_
Ser Val Lys

cly I].e ser
3 5

cly Trp IIe
50

cln cly Arg Va]- Thr Met
6 5  ? 0
Met Gfu Leu Arg Ser Leu

8 5
Arg Ser ÀsI) Astr) TÌ¡r A].a

9 0

Ser Thr A1.a ryr
8 0

VaI Tyr {Pyr CYs
9 5

Ireu VaL Gln Ser GIy Àla Glu IJeu Lys Lys Pro Gly AIa

5 J-0 15

va]. ser cys rJys Ara ser Gry Tyr Thr Phe Thr His Tyr

2 0  2 5  3 0

Trp VaI Arg Gl-n Àl-a Pro GIy Gln Gly Leu GLu Trp MeÈ
4 0  4 5

Ser A1a TYr Asp Asp Thr Asn Í5rr ÀIa Gln LYs Phe
6 0

Thr Asp Trlr Ser Thr
7 5

Asn
5 5
Thr

9

ttggtcaccg tctcttcag  349  <210> 67 <211> 116 <212> PR!? <213>
Artificial Sequence <220> <223> Synthetic <400> 67 Glu Val Gin Len Val
Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 151015 Ser Leu Arg Lau Ser
Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr 16  IEEE INT/US200
202530 Ala Len His Trp Val Arg Gin Ala Pro fly Lys fly Leu Gin Trp Val
354045 Ser fly Val Sex- Tx p Asn fly fly Arg Ile (fly Tyr Ala Asp Sex- Val
505560 Lys (fly Arg The Thr Ile Sex- Arg Asp Asn Ala Lys Asn Sex- Lieu
Phe  65 70 75 80 Lieu Gin Met Asn Sex- Len Arg Val flu Asp Thr Ala Lieu
Tyr Tyr Cys 859095 Ala Lys Gly Arg Asp Ala Phe Asp lie Trp Gly Gin Gly
Thr Leu Val                100105110 Thr Val Sex- Ser 115 <210> 68 <211>
24 <212> DNA <213> Artificial Sequence <220> <223> Synthetic <400>
68 ggattcacct ttgatgatta tgcc <210> 69 <211> 8 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic <400> 69 Gly Phe Thr Phe
Asp Asp Tyr Ala 15 <210> 70 <211> 24 <212> DNA <213> Artificial
Sequence <220> <223> Synthetic <400> 70 gttagttgga atggtggtag aata
<210> 71 <211> 8 <212> PAT <213> Artificial Sequence <220> <223>
Synthetic <400> 71 Val Sex- Trp Asn Gly (fly Arg Ile 15 <210> 72 



Arg GIu Afa G1n Leu VaI
1 0 0

Gly GIn Gly Thr Thr Va1
1 1 5

Leu TSrr T]rr fyr Í5¡r Gl:r
L 0 5

fhr Va1 ser ser
L20

Met
1 1 0

Àsp Va1ÀIa

fIrI)

< 2 1 0 >  3 6
<ztt> 24
<212> DNA
<2L3> Àrt i f ic ial sequence

<220>
<223> S]¡nchecic

< 4 0 0 >  3 6
ggrttsacactt cEacccaÈtsa tggts 24

< 2 L 0 >  3 7
<zLL> I
<212> PRT
<213> Arcif icial Sequence

<220>
<223> slrnÈhetic

< 4 0 0 >  3 ?
GIy ryr Thr Ptre Thr Hís Tl¡r GlY

1 5

< 2 1 0 >  3 8
<z]-L> 24
<21-2> DNA
<2J-3> Art i f ícial- sequence

<220>
<223> Syr¡thetic

< 4 0 0 >  3 8
at'cagcgctts acaatgiatrgfa caca 24

< 2 1 0 >  3 9
<211> I
<212> PRT
<2L3> Art i f icía1 sequence

<220>
<223> s]¡rtthetic

< 4 0 0 >  3 9
Ile Ser AIa Tyr Asr¡ AsP AsI) Thr

1 5

<zLO> 40
<211_> 48
<212> DNA
<21-3> Art i f  ic ial Sequence

<220>
<223> Slmthet.ic

< 4 0 0 >  4 0
gcçfagragaasJ cgcagcEcgrÈ ccÈctactac ÈactacAlgitsa tggacgEc

l 0

0

4 8

17  a MIMI <211> 27 <212> DNA <213> Artificial. Sequence <220> <223>
Synthetic <400> 72 gcaaaaggcc gggatgcttt tgatatc <210> 73 <211> 9
<212> PRI' <213> Artificial Sequence <220> <223> Synthetic <400> 73
Ala Lys Gly Arg Asp Ala Phe Asp Ile  <210> 74 <211> 325 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 74 gaaattgtqt
tgacacagtc tcoagccacc ctgtetttgt ctccagggga aagagccacc 60 ctctectgca
gggccagtca gagtgttaqc agttacttag cctqgtacca acaqaaacct 120 qgccaggoto
ccaggetcct catctatgat SCatccaaca gggccactgg catcccagcc 180 aggttcagtg
gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagcct 240 gaaqattttg
cattttatta ctqtcaoCag cgtaacaacc ggcctccatt cactttcggc 300 cctgggacca 



< 2 1 0 >  4 1
< 2 1 1 >  1 6
<2t2> PF-T
<213> Àrtí f icial.  Sequence

<220>
<223> Slmthetic

< 4 0 0 >  4 1
À1a Argr GLu A1a Gln Leu Vaf lreu

1 5

< 2 ! O >  4 2
<2L7> 322
<212> DNÀ
<2L3> ArËif icial sequence

<220>
<223> SynttreEic

7US

c1y Met, AsP Val
1 5

Tyr Tyr 'I!¡r ryr
1 0

tccagccacc ctgüccctgE cEccagggga
gagtgctagc agcLÈcEtag ccÈggaacca
catcÈaÈgat gcatccaaca gggccacEçfg
tgggracagac ttcacLcÈca ccatcagcag
cÈgrccagcag cgtaacaatu ggrccgtsacaÈ

<400> 42
gaaattgitgt
ctcE,cctsg:ca
glgccaggctrc
ag:gttscagtsgi
gaagattutg
gçrgaccaagc

tgacacagEc
gggrccagLca
ccaggcuccb
gcagtgiggitc

cagettat fa
tggaçraEcag

aagfagccacc 60
acagaaaccE 120
catcccaQrcc 180
ccgagagcct 240
CÈttggccag 300

322

<zLO> 43
<2t1-> LO1
<2!2> PR'r
<2I3> Art i f ic ial sequer¡ce

<220>
<223> slmttletic

< 4 0 0 >  4 3
GLu I]-e Val Leu Ttrr GIn

L
cLu Àrg Ala l}rr

2 0
Leu AÌa TrI) Àsn

3 5
lPyr Asp A].a Ser

5 0
Ser cly Ser Gly
6 5
GIu Asp Phe AIa

5
Leu

Ser Pro Ala Thr l¡eu Ser
1 0

Ser cys Arg ÀIa ser Gln Ser
2 5

GIn GIn lJ]4s Pro GIy G1n ÀIa Pro
4 0

A.sn Arg ALa Ttrr Gly lle Pro À1a
5 5  6 0

T}1r Asr) Phe Thr Leu Thr ILe Ser
7 0  ' 1 5

VaI 1l¡r Tlrr Cys Gln Gln -Arg Àsn Asn
8 5  9 0

Leu Ser Pro GIY
I J

VaI Ser ser Phe
3 0

Argf IJeu Leu Ïle
4 5
Arg Phe Ser GIY

Leu G1u Pro
8 0

TrI) Pro fl:y'r
9 5

IIe P}.e Gfy Gln Gly Thr Lys IJeu GIl¡ Ile Arg

1 0 0  1 0 5

< 2 l o >  4 4
< 2 1 1 >  1 8
<2L2> DNÀ
<2I3> Àrt i f ic ial Sequence

<220>
<223> SlmÈheÈic

<400> 44

I

n

aagtggatgt cagac    325  <210> 75 <211> 108 <212> PAT <213> Artificial
Sequence <220> <223> Synthetic <400> 75 Glu Ile Val Leu Thr Gin Ser
Pro Ala Thr Leu Ser Leu Sex- Pro Gly 151015 Glu Arg Ala Thr Len Set
Cys Arg Ala Sex- Gin Sex- Val Sex- Ser Tyr 202530 Lieu Ala Trp Tyr Gin
Gin Lys Pro Gly Gin Ala Pro Arg Leu Lela lie 354045 Tyr Asp Ala Sex-
Asn Arg Ala Thr Gly Ile Pro Ala Mg Pile Sex- Gly 505560 Sex- Gly Ser Gly
Thr Asp Phe Thr Len Thr Ile Sex- Sex- Lieu Gin Pro 65707580 Gin Asp
Pile Ala Phe Tyr Tyr Cys Gln Gin Mg Asn Asn Arg Pro Pro
859095 Pile Thr Phe Gly Pro Gly Thr Lys Val Asp Val Mg 100105 18
iSINSII 1 <210> 76 <211> 18 <212> DNA <213> Artificial Sequence
<220> <223> Synthetic <400> 76 cagagtgtta gcagttac  <210> 77 <211> 6
<212> PRT <213> Artificial Sequence <220> <223> Synthetic <400> 77
Ser Val Ser Ser-Tyr 15 <210> 78 <211> 9 <212> DNA <213> Artificial
Sequence <220> <223> Synthetic <400> 78 gatgcatcc9 <210> 79 <211>
3 <212> PRT <213> Artificial Sequence <220> <223> Synthetic <400> 79
ASp Ala Ser 1 



cagiagEgtÈa gcag'cttc

<zLO> 45
<211> 6
<2L2> PRltl
<2L3> Art i f ic ial sequence

<220>
<223> Slmthetic

< 4 0 0 >  4 5
GIn Ser vaI Ser Ser Plre

1 5

< 2 1 0 >  4 6
< 2 ! t >  9
<212> DNÀ
<2L3> Art i f ic ial Sequence

<220>
<223> Slrnttretic

< 4 0 0 >  4 6
gatgcaUcc

<2to> 47
< z L l >  3
<2L2> PRIP
<213> Àrbif icial Sequence

<220>
<223> slmtheÈic

< 4 0 0 >  4 ?
Asp AIa Ser

<z to> 48
<2t7-> 27
<212> DNA
<213> ArEif icíal- sequence

<220>
<223> synthetic

< 4 0 0 >  4 8
cagcag:cgta acaattggicc gtacaet

< 2 r 0 >  4 9
< 2 1 1 >  9
<212> PRT
<213> Àrt i f ic ial- sequence

<220>
<223> slmthetic

< 4 0 0 >  4 9
Gln Gln Arg Asn Asn TrP Pro TYr f1e

1 5

2'1

2

< 2 1 0 >  5 0

72

<210> 80 <211> 30 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 80 cagcagcgta acaaccggcc tccattcact30 <210> 81 <211>
10 <212> PRT <213> Artificial Sequence 19 9 If     CT/US200   <220>
<223> Synthetic <400> 81 Gin Girt Arg Asn Asn Arg Pro Pro Phe Thr
1510 <210> 82 <211> 370 <212> DNA <213> Artificial Sequence <220>
<223> Synthetic <210> 83 <211> 123 <212> PAT <213> Artificial
Sequence <220> <223> Synthetic <400> 83 Gin Val Gin Leu Val Gin Ser
Gly Ala Gin Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys
Ala Set Gly Phe Asn Phe Phe His Tyr 202530 Gly Ile Thr Trp Val Arg Gin
Ala Pro Gly Gin Gly Len Gin Trp Met 354045 Gly Trp Ile Set Thr Tyr Asn
Gly Asp Thr Ile Tyr Ala Gin Lys Val 505560 Gin Gly Arg Val Thr met Thr
Thr Asp Thr Ala Thr Ser Thr Ala Tyr  65 70 75 80 Met Gin Leu Arg Ser
Len At Set Asp Asp Thr Ala Val Tyr Tyr eye 859095 Ala At Set Glu Gin
Gin Val Asp Tyr Tyr Phe Tyr Gly Met Asp Val                100105110 Trp
Gly Gin Gly Thr Thr Val Thr Val Set Set 115120   <210> 84 <211> 24
<212> DNA <213> Artificial Sequence <220> <223> Synthetic <400> 84
ggtttcaact tetttcatta tggt  24  <210> 85 20  1 



<2I3_> 370
<212> DNÀ
<213> Art, Í f  ícia1 Sequence

<220>
<223> slmtshetic

< 4 0 0 >  5 0
caggttcagc
ÈccEgcaagfg
ccÈggacaag
gcacagaagc
atggagccga
cagctscgtrcc
gtctcctcag

gggÈgcagtc tssgagctgas gtgaagaagc cEggggcctc aglgaaggEc 60

ctÈctggtba cacccEtacc agEEaÈgigEa tcagcegggt gicgacaggrcc 1-20

ggcttgagtg gatgggagg€r atcagcgctt acaatgatga cacaaactat l-80

Uccagrgggag agtcaccatg accacagraca catccacgag cacagcctac 240

ggagiccLgag aÈctgacçfac acggccgtets attactgtgc gagagaagcg 300

LcLactacta ctacggtaÈg gacgtctsgggl gccaagggac cacgigtcacc 360
3 7 0

< 2 1 0 >  5 1
<zLL> L23
<212> PRT
<21-3> Art i f icíaL Sequence

<220>
<223> SynÈhet,ic

< 4 0 0 >  5 1
cln val Glrr lreu Va1 Gln Ser GIy AIa Glu Va1 Irys Lys Pro Gly À1a

1  5  1 0  1 5

ser val r,ys val ser cys rJys Ala ser Glf¡ 1Plrr Thr Ptre Ttrr ser f)¡r

2 0  2 5  3 0

Gl-y I']-e Ser Trp Va]. Arg Gl-n Àla Pro G1y GLn Gly IJeu Glu Trp Meg

3 s  4 0  4 5

Gly Trp f,Le Ser À1a Tyr Asn Asp Àsp Thr Asn Tyr Ala G1n IJys Phe

5 0  5 5  6 0

eln G1y Àrg Val Thr Met Thr Thr Asp Thr ser Tbr ser Thr Ala IPyr

6 5  7 0  ? 5  8 0

Met Glu Leu Argi Ser I¡eu Àrg ser Àsp Asp Thr Àla val 15rr [5rr Cys

8 5  9 0  9 5

àIa Àrg Glu A1a Glrr IJeu Va]. Leu Tyr tyr l¡fr fyr Gly Met Àsp VaI

1 0 0  L 0 5
Trp G1y Gln Gly Thr Thr Va1 Thr Val ser Ser

115 Lzo

110

<z]-o> 52
<2!J-> 24
<212> DNA
<213> Arcif icial sequence

<220>
<223> Slznthetic

< 4 0 0 >  5 2
ggttacacct tgaccagtta ¿ggt 24

< 2 L 0 >  5 3
<zLL> I
<212> PRT
<213> ArÈif icial- sequence

<220>
<223> Sl¡rrthetÍc

< 4 0 0 >  5 3
Gly fyr Thr Pl.e Thr ser fyr Gl-Y

3

t 3

<400> 85 Gly Phe Asn Phe Phe His Tyr Gly 15 <210> 86 <211> 24 <212>
DNA <213> Artificial Sequence <220> <223> Synthetic atcagcactt
acaatggtga caca24 <210> 87 <211> 8 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 87 Ile Ser Thr Tyr Asn Gly Asp
Thr 15 <210> 88 <211> 48 <212> DNA <213> Artificial Sequence <220>
<223> Synthetic <400> 88 gcgagatcgg aacagcaggt ggactactac ttctacggta
tggacgtc48 <210> 89 <211> 16 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic <400> 89 Ala Arg Set Glu Gin Gln Val Asp Tyr Tyr
Phe Tyr Gly Met Asp Val 3.51015 <210> 90 <211> 325 <212> DNA
<213> Artificial Sequence 21  mirT/US200 <220> <223> Synthetic <400>
90      gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccagggga aagagccacc
60 ctctcctgca gggccagtca gagtgttagc agttacttag cctggtacca acagaaacct
120 ggccaggctc ccaggctcct catctatgat gcatccaaca gggccactgg 



< 2 1 0 >  5 4
<zLr> 24
<212> DNÀ
<213> Arbif ícial Sequence

<220>
<223> Syntshetic

< 4 0 0 >  5 4
atcag'cgictt acaatg,atga caca

< 2 L 0 >  5 5
< 2 1 1 >  I
<212> PR|e
<2!3> ArEif icj .a].  sequence

<220>
<223> slmE.heÈic

< 4 0 0 >  5 5
f1e Ser Ala Tyr Asn As[) AsP Thr

1 q

< 2 L 0 >  5 6
< 2 L ! >  4 g
<2L2> DNA
<2!3> Àrt i f  ic iaL Sequence

<22,O>
<223> Synuhetic

< 4 0 0 >  5 6
gcgag laçraagcgcag ic tcg tcc tc tacÈactac tacggta tgg |acgEc

<2L0> 5'7
<2LL> !6
<212> PRT
<2!3> Artí f ícia].  Sequer¡ce

<220>
<223> S!¡nthetic

2 4

4 8

< 4 0 0 >  5 7
À14 Àrg Glu Àla Gln Leu Val- Leu

1 5

< 2 1 0 >  5 8
<zt t>  322
<212> DNA
<213> Àrt i f ic ial Sequence

<220>
<223> Sl¡nthetic

< 4 0 0 >  5 8
gaaatstgegt Ègacacag'Lc
ctctcctgca gggccagttca
ggrccaggctc ccaggctcct
aggtsbcaçfÈg gcagtgggtc

Tyr Tyr r]rr fyr GIY Met AsI) Val
1 0  1 5

tccagccacc ctgtcËttgt
gagt,gttagc açrcÈtct'gag
catctatgtaE gcaÈccaaca
Ègfçfgacagtac tEcacccfca

ctccagggga aagagccacc 60
cctggaacca acagaaacct 120
gggrccactsgg catcccagcc 180
ccatcagcaçf cctagagcct 240

4

t 4

catcccagcc 180 aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag
cctagagcct 240 gaagattttg cattttatta ctgtcagtag cgtaacaacc ggcctccatt
cactttcggc 300 cctgggacca aagtggatgt cagac    325  <210> 91 <211> 108
<212> PRT <213> Artificial Sequence <220> <223> Synthetic <400>- 91
Glu Ile Val Lieu Thr Gin Set Pro Ala Thr Lieu Set Leu Set Pro Gly 151015
Glu Arg Ala Thr Lela Ser Cys Arg Ala Set Gin Set Val Set Ser Tyr 202530
Lieu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Lieu Lieu Ile 354045
Tyr Asp Ala Set Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Set Gly 505560 .
Sex- Gly Set Gly Thr Asp Phe Thr Lieu Tilt Ile Ser Set Lieu Glu Pro 65 70
75 80 Glu Asp Pile Ala Pile Tyr Tyr Cys Gin Gin Arg Asn Asn Arg Pro Pro
859095 Phe Tilt Pile (fly Pro Gly Tilt Lys Val Asp Val Arg 100105 <210>
92 <211> 18 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 92 cagagtgtta gcagttac <210> 93 <211> 6 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic <400> 93 Gin Sex- Val
Set Set Tyr 15 <210> 94 <211> 9 <212> DNA  <213> Artificial Sequence
<220> 



gaagatcÈtrgl '  cagtEtaËEa cEgccagcag cgtagcaatrt gfgccgcacat. Etttggccag 300

çtggaccaagrc tggagraËcaa ac 322

< 2 1 0 >  5 9
<21L> 107
<212> PRT
<213> Art i f ic ial sequence

<220>
<223> Synttretic

< 4 0 0 >  5 9
Glu ILe Val Leu Thr Gtn Ser Pro A]-a Thr Leu Ser Leu Ser Pro GIy

I  5  t 0  L 5
Glu Arg ALa Thr Leu Ser Cys Àrg Ala Ser GIn Ser Val Ser Ser Pl¡e

2 0  2 5  3 0
Leu AIa Trp Asn Gln GIn Lys Pro G].y Gln Ala Pro Arg Ireu f,eu Ile

3 5 40 4 5
flfr Asp AIa Ser Asn Argi ÀLa Thr Gly Ile Pro .A1a Arg Phe Ser Gly

5 0  5 5  6 0

6 s  7 0  7 5  8 0
GIu Asp Plre ic1a Va]- fyr Tyr Cys G1n G1n Arg Ser Asn Trp Pro tyr

8 5  9 0
ILe Phe G1y Gln GIy Thr Lys IJeu Glu I1e Lys

r_00 105

<zLO> 60
<211> 18
<212> DNA
<2L3> Ar t i f i c ia l  sequence

<220>
<223> Synthetic

< 4 0 0 >  6 0
cagagtsgtta gcagctEc

<21-0> 6 l -
< 2 ! ! >  6
<212> PRT
<213> Àrt i f ic ial Sequence

<220>
<223> Synthetic

< 4 0 0 >  6 1
cln Ser VaI Ser Ser Pbe

1 5

< z L l >  6 2
< 2 ! ! >  9
<21-2> ÐNA
<213> ert i f ic ial sequence

<220>
<223> slrrlthetic

< 4 0 0 >  6 2
gatgicatcc

< 2 L 0 >  6 3

9 5

1 ç ¡

5

t 5

<223> Synthetic <400> 94 gatgcatcc9 <210> 95 <211> 3 <212> PAT
<213> Artificial <220> <223> Synthetic <400> 95 Asp Ala Ser 1 Sequence
<210> 96 <211> 30 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic  <400> 96 .cagcagcgta acaaccggcc tccattcact30 <210> 97
<211> 10 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<400> 97 Gin Gln Arg Asn 1 Asn Arg Pro Pro Phe Thr 510  <210> 98
<211> 370 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<400> 98 caggttcagc tggtgcagtc tggagctgag gtgaagaagc ctggggcctc
agtgaaggtc 60 tcctgtaagg cttctggttt caacttcttt cattatggta tcacctgggt
gcgacaggcc 120 cctggacaag ggcttgagtg gatgggatgg atcagcactt
acaatggtga cacaatctat 180 gcacagaagg tccagggcag agtcaccatg
accacagaca cagccacgag cacggcctat 240 atggaactga ggagcctgag 



<2LL> 3
<212> PRT
<2L3> Art i f ic ial Sequence

<220>
<223> S¡mthetsic

< 4 0 0 >  6 3
AsP À14 ser

I

<210> 64
< z L t >  2 7
<2L2> DNÀ
<213> Art i f Ícial sequence

<220>
<223> sl¡rlehetic

cagcaqcgiua gcaaCtggcc gruacatt

<21-0> 65
<21_L> 9
<21.2> PRT
<2L3> ArLif icial Sequence

<220>
<223> Slmthetic

cggqggaggc
caccECCgag
ggtctcaggg

atEcaccatc
açrttgaggac
ccaagggiaca

¿tggEacagc
gagEafgccc
gttagttgrga

tccagagaca
acggccÈts9ts
ttsggtcaccg

/US

ctsggcag,gEc
LgcactgrggC
atggtggtagf
acgccaagfaa
attabtgtgrc
tctcttcag

ccEgagactc 60
ccggcaagcE L20
aacaggccat 180
ctccctrcttu 240
aaaaggccgg 300

349

27

< 4 0 0 >  6 5
GIn Gln Àrg Ser Asn Trp Pro TYr I].e

1 5

<270> 66
<2t1 ,>  349
<212> DNA
<27-3> ¡reif icial sequence

<220>
<223> Sl¡r¡tshetic

< 4 0 0 >  6 6
gaagtgcagc tggEggagcc
tcctgtgicag cctctgigaÈE
ccagggaagçt gccÈggagtsg
gcggactctg tçfaaaggccgl
cLgcaaaüga acagEctgagf
gatgctscEug atatct.gggg

<zLO> 67
<23.L> L16
<21-2> PRT
<213> ArEif icial sequence

<220>
<223> S¡mÈhetic

< 4 0 0 >  6 7
Glu Val GIn

l-
Ser l,eu Argf

Val Glu Ser GIY

Ser Cys Ala AIa

IJell ely Gl:r
1 0

Ser Gly

I¡eu VaI Gln

Phe Thr Phe

Pro Gly
L Ð

Asp ÀsB

Arg

q/r

6

IJeU

t6

atctgacgac acggccgtgt attactgtgc gagatcggaa 300 cagcaggtgg actactactt
ctaCggtatg gacgtctggg gccaagggac cacggtcacc 360 gtttcctcag      370
<210> 99 <211> 123 23    <212> PRT <213> Artificial Sequence <220>
<223> Synthetic   <400> 99 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val
Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe
Asn Phe Phe His Tyr 202530 Gly Ile Thr Trp Val Arg Gin Ala Pro Gly Gin
Gly LGU Glu Trp Met 354045 Gly Trp lie Ser Thr Tyr Asn Gly Asp Thr Ile
Tyr Ala Gin Lys Val 505560 Gin Gly Arg Val Thr Met Thr Thr Asp Thr Ala
Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Lou Arg Ser Len Arg Sex' Asp
Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Set Gin Gin Gin Val Asp Tyr
Tyr Phe Tyr Gly Met Asp Val               1110-105110 Trp Gly Gln Gly Thr
Thr Val Thr Val Sex Set 115120 <210> 100 <211> 24 <212> DNA <213>
Artificial Sequence <220> <223> Synthetic <400> 100 ggtttcaact tctttcatta
tggt24 <210> 101 <211> 8 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic <400> 101 



2 0  2 5
ALa Ireu His Trp Va1 Arg GLn ÀIa Pro GLy Lys G1y Leu Glu frp VaI

3 5  4 0 4 5
ser Gly VaI Ser Trtr) Asn Gly GIy Arg Tle Gly $¡r Ala Asp Ser Val

5 0 E q

Lys GIy Àrg Phe Thr Ile Ser Arg Àsp Asn AIa Lys Asrr Ser Leu Pl.e

6 5  7 0  7 5  8 0

Leu Gln Met Àsn Ser IJeu .Arg VaI G1u Àsp Tl¡r A1a l¡eu f\rr Tlrr Cys
8 5 9 0 9 5

ÀIa IJys cly Àrg Asp Ala Phe Asp Ile T¡.Þ GLlr Gln GIy Thr Leu VaI

1 o o  1 o s  1 1 0
Tl.r Val ser ser

1 1 5

< 2 1 - 0 >  6 8
<2].1-> 24
<21_2> DNA
<2!3> lrrci f icial sequence

<220>
<223> Slmthetic

< 4 0 0 >  6 8
ggfacecacct t tgacgatta tgcc

< 2 1 0 >  6 9
<21_1> I
<21_2> PRT
<2I3> Aruif icial Seguence

<220>
<223> Sl¡nthetic

3 0

6 0

24

< 4 0 0 >  6 9
c1y Phe T}.r

1
Phe Asp Asp IPyr Ala

Ã

<zto> 70
< z l t >  2 4
<212> DNÀ
<2!3> Art i f ic iaf Sequence

<220>
<223> sl¡nthet¿c

< 4 0 0 >  7 0
gÈtagccgga atggtsggfagr aatsa

< 2 ! O >  7 L
<21_L> I
<2L2> PRT
<2L3> Art i f ic ial Sequence

<220>
<223> Sl¡nt,hetic

< 4 0 0 >  7 1
Val Ser Trp Àsn GIy Gly Arg ll-e

* J

<zto> 72

2 4

7

t 7

Gly Phe Asn Phe Phe His Tyr Gly 15 <210> 102 <211> 24 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 102 atcagcactt
acaatggtga caca24 <210> 103 <211> 8 <212> PRT <213> Artificial
Sequence   1111,ruus2oo,  <220> <223> Synthetic <400> 103 Ile Ser Thr
Tyr Asn Gly Asp Thr 1.5 <210> 104 <211> 48 <212> DNA <213> Artificial
Sequence    <220> <223> Synthetic <400> 104 gcgagatcgg aacagcaggt
ggactactac ttetacggta tggacgtc48   220> 105 <211> 16 <212> PET <213>
Artificial Sequence <220> <223> Synthetic <400> 105 Ala Mg Sex Gin
Gin Gin Val 15 <210> 106 <211> 325 <212> DNA <213> Artificial
Sequence <220> <223> Synthetic <400> 106 Asp Tyr Tyr Phe Tyr Gly
Met Asp Va./ 1015 gaaattgtgt tgacacagtc tccagccacc ctgtctttgt
Ctccagggga aagagccacc 60 ctctcctgca gggccagtca gagtgttagc agttacttag
cctggtacca acagaaacct 120 ggccaggcto ccaggctcct catctatgat gcatccaaca
gggccactgg 



CT/US

< 2 t t >  2 7
<212> DNA
<213> Àrt i f  ic ial.  sequence

<220>
<223> slmtshet,ic

< 4 0 0 >  7 2
gcaaaagqcc gggatsgcÈtt t,gaEatc

< 2 L 0 >  7 3
<ztl> ?
<21 2> PRT
<2!3> Àrt. i f icíal Sequence

<220>
<223> SlmEh.eE.ic

< 4 0 0 >  7 3
Ala lrys c1y Àrg Asp Àla Phe Àsp lle

r - 5

<2lo> 74
< 2 1 1 >  3 2 5
<212> DNA
<2L3> Àrt. í f  ic iaL Sequence

<220>
<223> S¡mthet,Íc

27

<400> 74
gaaatstgtrgts
cCctcc tgca
grçfccaggrctc
aggttcagtg
gaagattEcg
cccgrggacca

tgacacagtc
grgfgiccagEca
ccaggctcct
gcagugggtc
ca t t f ta f ta
aagtggraÈgt

E,ccag'ccacc ctgtcttEgts ctccaggggra aagagiccacc 50
gagUgÈtagc agtÈactEag cctgrgtacca acagaaacct 120
catctaÈgats grcaÈccaaca gggccaccggr catcccagcc 180
Ègçfçracagac t. tcactclca ccatcagcag ccbagagccÈ 240
ctgrtcagcagr cgtaacaacc ggcctccatÈ cactttcggc 300
cagac 325

<2to> 75
<21_1> 3 .08
<212> PRI
<213> Art i f  ic ial Sequence

<220>
<223> syr¡thetic

< 4 0 0 >  7 5
Glu Ile 1"Ial Leu Thr Gln Ser

GIu Arg Ala Thr Ireu Ser cys
2 0

Pro AIa TÌ¡r IJeu Ser
3.O

Àrg A1a Ser Gln Ser
2 5

Leu Ser Pro G1y
L 5

Val Ser ser Tyr
3 0

T¡eu Ala ErI¡ T:zr GIn Gln IJys Pro GIy Gln Al-a Pro Àrg Leu fJeu Ile
3 5  4 0  4 5

fyr Asp AIa Ser Asn Arg A1a Thr G1y I1e Pro Ala Arg Ptre Ser Gly
5 0  5 5  6 0

Ser Gly Ser Gly Thr Asp P!¡e Thr Leu TLrr I]-e Ser Ser Leu GIl¡ Pro
6 5  7 0  7 5  8 0
GIu Àsp Phe ÀLa Fhe Elr¡ Tyr Cys GIn GLn Arg Asn Àsn Arg Pro Pro

8 5  9 0  9 5
P}.e 'Ih]r Phe Gly Pro GLy Thr IJys va1 Asp va1 Àrg

1 0 0  1 0 5

I

l 8

catcccagcc 180 aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatCagcag
cctagagcct 240 gaagattttg cattttatta ctgtcagcag cgtaacaacc ggCctccatt
cactttcggc 300 cctgggacca aagtggatgt cagac    325  <210> 107 <211> 108
<212> PET <213> Artificial Sequence <220> <223> Synthetic <400> 107
Gin Ile Val Len Thr Gin Set Pro Ala Thr Len Sex Leu Set Pro Gly 151015
Glu Arg Ala Thr Len Sex Cys Mg Ala Per Gin Sex- Val Sex- Sex Tyr
202530 Len Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Mg Len Leu Ile
354045 25   nisaCT/US200  Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro
Ala Arg Phe Ser Gly SO5560 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
Ser Ser Len Glu Pro  65 70 75 80 Gin Asp Phe Ala Ste Tyr Tyr Cys Gin
Gin Arg Asn Asn Arg Pro Pro 859095 Phe Thr Phe Gly Pro Gly Thr Lys
Val Asp Val Arg 100105 <210> 108 <211> 18 <212> DNA <213> Artificial
Sequence <220> <223> Synthetic <400> 108 cagagtgtta gcagttac <210>
109 <211> 6 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic <400> 109 Gin Ser Val Ser Ser Tyr 15 <210> 110 <211> 9 



<zto> 76
< 2 1 L >  1 8
<212> DNÀ
<2L3> ArEif ícial sequence

<220>
<223> synthetic

< 4 0 0 >  ? 6
cagagtgtta gcagttac 1 8

<23_O>
<2!7 .>
< 2 ! 2 >
< 2 L 3 >

<220>
<223>

7't
6
PRT
Àrti f icial sequence

slznthetic

<400> 77
-'.-.-.Gtr'n'-. Ser Val.

1

Ser Tlrr
5

<27.O> 78
< 2 1 L >  9
<212> DNA
<2L3> ArEif iciaL sequence

<22Q>
<223> Syrrtl.etic

< 4 0 0 >  7 9
gatgcatcc

<21"O> 79
< 2 L ! >  3
<212> PRT
<2!3> Art i f ícial sequence

< 2 2 Q >
<223> Sl¡rrt,hetíc

< 4 0 0 >  7 9
Asp A]-a Ser

1

< 2 1 0 >  8 0
< 2 1 1 >  3 0
<21-2> DNA
<213> ert i f ic ia]- Seguence

<220>
<223> S]¡ntsÌ¡etic

< 4 0 0 >  8 0
cagcagicgba acaaccgtgcc tccaÈtcact

< 2 1 0 >  8 1
< 2 1 1 >  l 0
<212> PR!
<213> Àrt i f  ic ial Sequence

? r't

I

L9

<212> DNA <213> Artificial Sequence <220> <223> Synthetic <400> 110
gatgcatcc <210> 111 <211> 3 <212> PRI <213> Artificial Sequence
<220> <223> Synthetic <400> 111 Asp Ala Ser 1 <210> 112 <211> 30
<212> DNA <213> Artificial Sequence <220> 26  <223> Synthetic <400>
1/2 cagcagcgta acaaccggcc tccattcact   30  <210> 113 <211> 10 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic <400> 113 Gin
Gin Arg Asn Asn Arg Pro Pro Phe Thr 1510 <210> 114 <211> 361 <213>
Artificial Sequence <220> <223> Synthetic <400> 114 caggtgcagc
tggtgcagtc tggggctgag gtgaaagagc ctggggcctc agtgaagatc 60 tcctgcaagg
cttctggata caccttcacc tcttatgata tcatctgggt gcgacaggcc 120 actggacaag
ggcttgagtg gatgggatgg atgaacccaa acagtggtga cagaggctat 180
acacagaacc 



< 2 ! O >  8 2
< 2 L l >  3 7 0
<2L2> DNA
<213> Àrt i f ic ial Sequence

<220>
<223> slmthetic

< 4 0 0 >  8 2
caggctcagc tsggtgcaguc tggagcEgag gtgaagaagc cÈggrggcctc agrggaaggtc 60
gcctgÈaagg cttctgg.tet caacbtcÈtrt caeÈaeggta tscacctggrgit gcgracaggcc l-20
cctggacaag ggcÈtgagtg gatsgggaÈgg aEcagcactb acaat.ggbga cacaatcÈat L80

atggaacEga gigagcctgrag atceg'acgac acggfccgEgÈ attactgftgc çtagatcçIgaa 300
cagcaggtgg acEactacut ctacggrÈatg gacgtctggg gccaaggrgac cacggtcacc 360

/US

<220>
<223> SlmÈhebic

< 4 0 0 >  8 x
cln cln Ärg Àsn Àsrr Àrgf

t - 5
Pro Pro Phe Thr

1 0

gt t tcc tcag

< 2 L 0 >  8 3
<zLL> L23
<212> PRT
<2L3> Àrt i f ícial Sequence

<220>
<223> Synthetic

< 4 0 0 >  8 3
cln va1 GLn r,eu Val Gln Ser Gly Ala GIu Val Lys Irys Pro Gly À1a

1 5 L 0  1 - 5
Ser VaI Lys Val Ser Cys Lys À].a Ser G1y Phe Asn Phe Pl.e Hàs 'fyr

2 0  2 5  3 0
cly f].e Tl.r Trp Va1 Àrg Gln Ala Pro GIy GIn GIy Leu GIì] Trp Met'

3 5  4 0  4 5
Gly Trp Ile Ser Thr Tl¡r .icsn G]-y Asp Tf¡r I]-e $rr AIa Gln IJys VaI

5 0  s s  6 0
'GIn GIy Arg Val Ttrr Met Thr Tlrr Àsp Thr Al-a Tlrr ser Tl¡r AIa lPyr
6 5  7 0  7 5  8 0
Met GIu Leu Arg Ser Leu Argr Ser Asp Asp Thr ÀLa VaI Tyr fyr Cys

8 5  9 0  9 5
AIa Arg ser Glu Gln GLn Val Àsp Ð/r Îryr Phe Byr Gly Met Asp VaI

1 0 0  1 0 5  L L o
grp GLy GIn Gly Thr Thr va]. Thr Val Ser Ser

t-15 L20

< 2 1 0 >  8 4
<2L!> 24
<2L2> DNA
<2L3> ¡rt i f ic ial Sequence

<220>
<223> Stmthetic

< 4 0 0 >  8 4
ggÈttcaacE È,ctttcaE.Ca Eggf

< 2 1 0 >  8 5

3 ? 0

.0

20

2 4

tccagggcug agtcaccttg accagggaca cctccataag tacagtctac 240 atggaactga
gcagcctgag atctgaggac acggccgtat attattgtgc gcgagactac 300 agtaaccact
actacggttt ggacgtctgg ggccaaggga ccacggtcac tgtctcctca 360       361
<210> 115 <211> 120 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic <400> 115 Gin Val Gln Leu Val Gin Set Gly Ala Gin Val
Lys Gin Pro Gly Ala 151015 Set Val Lys Ile Set Cys Lys Ala Set Gly Tyr
Thr The Thr Ser Tyr 202530 Asp Ile Ile Trp Val Arg Gin Ala Thr Gly Gin
Gly Len Gin Trp Met 354045 Gly Trp Net Asn Pro Asn Ser Gly Asp Arg
Gly Tyr Thr Gin Asn Len 505560 Gin Gly Arg Val Thr Len Thr Arg Asp Thr
Set Ile Set Thr Val Tyr  65 70 75 80 Met Gin Len Set Set Len Arg Set Glu
Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Asp Tyr Set Asn His Tyr Tyr
Gly Len Asp Val Trp Gly Gin                100105110 Gly Thr Thr Val Thr Val
Set Set 115120 <210> 116 <211> 24 27   NEWEELLIII CT/US200
<212> DNA 



I
lì

< 2 1 L >  I
<212> PRT
<2L3> Art i f ic ial Sequence

<220>
<223> SyntheLÍc

< 4 0 0 >  8 5
GIy Phe Asn Plre PÌ¡e His fPYr G1Y

L 5

< 2 1 0 >  8 6
<23.t> 24
<2L2> DNA
<2L3> Art i f ic iaL sequence

<220>

< 4 0 0 >  8 6
atscagcactt acaaEggrtga caca 24

< 2 1 0 >  8 7
< 2 L 1 >  I
<212> PRT
<213> Àrt i f ic iaL Sequence

<220>
<223> slrrltl.eEic

< 4 0 0 >  8 7
ILe Ser Thr flrr Àsn GIY ÀsE) Thr

L 5

< 2 1 0 >  8 8
<2]-r> 48
<212> DNA
<213> ÀTtif Ícial sequence

<220>
<223> SrmtsheEic

< 4 0 0 >  8 8
gcgagatcgg aacagcag'gt ggfactactsac ttctsacggÈa tsgigacgtc

< 2 L o >  8 9
< 2 1 L >  L 6
<212> PRT
<2!3> ert i f ic ial sequence

<220>
<223> Slmt}.etsic

< 4 0 0 >  8 9
A1a arg ser Glu GIn G]-n Vaf Asp 1\rr Tyr Phe E5/r GIy Met Asp Val

l " 5 L 0  1 5

<21_0> 90
<217,> 325
<212> ÐNÀ
<2L3> ¡\rt , i f  ic ial- Sequence

4 8

2 l

<213> Artificial Sequence <220> <223> Synthetic <400> 116 ggatacacct
tcacctctta tgat24 <210> 117 <211> 8 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 117 Gly Tyr Thr Phe Tlir Ser Tyr
Asp 15 <210> 118 <211> 24 <212> DNA <213> Artificial Sequence
<220> <223> Synthetic <400> 118 atgaacccaa acagtggtga cage24 <210>
119 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic <400> 119 Net Asn Pro Asn Ser Gly Asp Arg 15 <210> 120
<211> 39 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<400> 120 gcgcgagact acagtaacca ctactacggt ttggacgtc39 <210> 121
<211> 13 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
28    Iir EPVI411111 RIF lorTIUS200       <400> 121 Ala Arg Asp Tyr Ser
Asn His Tyr Tyr Gly Lets Asp Val 1510 <210> 122 <211> 322 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 122 gacatccagt
tgacccagtc tccatccttc 



7US

<220>
<223> Sl¡nËhetic

< 4 0 0 >  9 0
gaaaEÈgÈgt tgacacagtc tsccagccacc
cEctscctgca gggiccagrEea gagtgttagc
ggccaggcËc ccaggcccct catctatgaL
aggtEcagÈg gcagtgggtc cgggacagac
graagattttg cattCÈatta ctgtcagcaçt
cctgggiacca aagÈggatgÈ caçfac

<210> 91
< 2 1 1 >  L 0 8
<2L2> PRT
<213> ÀrÈif icíal Sequence

<220>
<223> SlmEhetic

< 4 0 0 >  g L

cEgEctstfgt ctsccagggga
agf Eacutag cccgfgËacca
gcatccaaca grggccacÈgfg
t,tscactscÈca ccatcagcag
cgrtaacaacc ggicctccaf È

aagagccacc 60
acagaaaccc L20
catcccagcc 3-80
cctagagcch 240
cac tEÈcggc 300

325

I

i
i
I

1
I
I
t ' - - ' '

l

Gtu Ile VaL f¡eu Thr Gln Ser Pro AIa thr Leu Ser Leu Ser Pro Gly
1 5 L 0 1 5

GIu Arg ÀIa Thr Leu Ser Cys Arg A1a Ser Gln Ser Va1 Ser ser Tyr
2 0  2 5  3 0

IJeu ALa Trp 'J:/r Gln Gln Lys Pro GIy Gln AIa Pro Àrgi IJeu lreu Ile
3 5  4 0  4 5

T:/r Astr) Ala Ser Àsn Arg Al-a Thr GIy I]-e Pro AIa Àrg Phe Ser Gly
5 0  5 5  6 0

Ser Gly Ser G1y'¡hr Asp Phe Thr Leu Thr ILe Ser Ser freu G1u Pro

6 5  7 0  7 5  8 0
Glu Asp Phe À1a Plte t\rr Tyr Cys Gln Gln Arg Asn Àsn Argr Pro Pro

8 5  9 0  9 5
Phe Thr Phe Gfy Pro Gly lDhr Lys Val Asp Val Arg

1 0 0  1 0 5

<zLO> 92
< 2 1 1 >  1 8
<212> DNA
<2!3> Àrbif icial- sequence

<220>
<223> slmtbeEic

< 4 0 0 >  9 2
cag'agtgftba gcaguEac

< 2 L 0 >  9 3
< 2 L ! >  6
<212> PRT
<2L3> Art i f ic ial sequence

<220>
<223> Synthetic

L 8

< 4 0 0 >  9 3
c1n ser val

1

<?to> 94
<zLL> 9
<212> DNA

Ser Ser f]¡r
5

l2

22

ctgtctgcat ctgtaggaga cagagtcacc 60 atcacttgct gggccagtca ggacattagc
aattatttag cctggtatca gcaaaaacca 120 gggaaagccc ctaagctcct gatctttgtt
gcatccactt tgcagagtgg ggtcccatca 180 aggttcagcg gcagtggatc tgggacagaa
ttcactctca caatcagtag cctgcagcct 240 gaagattttg caacttatta ctgtcaacag
tttaatagtt acccgcteac ttteggcgga 300 gggaccaagg tggagatcag ac    322
<210> 123 <211> 107 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic <400> 123 Asp Ile Gin Lets Thr Gin Ser Pro Sex Phe
Lets Ser Ala Ser Val Gly 151015 Asp Arg Val Thr Ile Thr Cys Trp Ala Ser
Gin Asp Ile Ser Asn Tyr 202530 Leu Ala Trp Tyr Gln Gin Lys Pro (fly Lys
Ala Pro Lys Leu Lets Ile 354045 Phe Val Ala Ser Thr Leu Gln Ser Gly Val
Pro Ser Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr
Ile Ser Ser Len Gin Pro  65 70 75 80 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin
Gin Phe Asn Ser Tyr Pro Leu                      859095 Thr Phe Gly Gly Gly
Tilt Lys Val Glu Ile Arg 100105 <210> 124 <211> 18 <212> DNA 



<2L3> Àrt i f ic ial sequence

<220>
<223> sl¡ntsÌ¡etic

< 4 0 0 >  9 4
gatsgcatcc

< 2 1 0 >  9 5
<211> 3
<212> PRT
<2L3> Art i f ic ial sequence

<220>
<223> Sl¡nttretic

< 4 0 0 >  9 5
Astr) Ala ser

1

<21-0> 96
<21_1> 30
<21-2> DNA
<2L3> Art i f icíal sequerrce

<220>
<223> Sfmthetic

< 4 0 0 >  9 6
cagcagcgtsa acaaccggcc tccatstcact

< z L O >  9 7
< 2 L 1 >  1 0
<21-2> PP'r
<2!3> Àrt i f icíal Sequence

<220>
<223> Sf¡rrttretic

< 4 0 0 >  9 7
Gln GIn Arg Asn Àsn Arg Pro Pro Ptre llhr

1  5  1 0

< 2 1 0 >  9 8
< 2 1 L >  3 7 0
<212> DNÀ
<2L3> Art5.f icial Sequence

<220>
<223> s]¡r¡utreeic

3 0

< 4 0 0 >  9 8
cagigttcagc
Ccctgtaagig
ccLggacaagf
gcacagraagigl
aÈgrgaacEga
cagcagrguggf
gELtsccEcaçf

< 2 1 0 >  9 9
< 2 7 - L >  ! 2 3

tgigtgcagtc
ct tctsggt t t
ggcLbgagÈg

ECcagggcagf
ggragccEgag
ac tacuacÈb

fgigagcCglaçf
caachÈctsËt
gaCggigatrgrg

agtcaccaEgr
atccqacgac
cEacggtaÈg

gEgaagaagc
cattatgigftsa
aÈcagcactrE
accacagaca
acggfccg'tgt
gacatsctggg

ceggggcctc
tcacctsgtggts
acaatggLga
cagccacgiag
at tactgLgc
gccaagfgrgac

agtgaaggbc 60
gcgacaggcc L20
cacaatctats l-80
cacgg:cctae 240
gagaÈcggaa 300
cacggrEcacc 360

3 7 0

: 3

23

<213> Artificial Sequence <220> <223> Synthetic <400> 124 caggacatta
gcaattat <210> 125 <211> 6 <212> PRT <213> Artificial Sequence <220>
,r0   <223> Synthetic <400> 125 Gin Asp Ile Ser Asn Tyr 15 <210> 126
<211> 9 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<400> 126 gttgcatcc <210> 127 <211> 3 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 127 VR1 Ala Ser 1 <210> 128
<211> 30 <212> DNA <213> Artificial Sequence  <220> <223> Synthetic
<400> 128 caacagttta atagttaccc gotcactttc30 <210> 129 <211> 9 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic <400> 129 Gln
Gin Phe Asn Ser Tyr Pro Leu Thr 15 <210> 130 <211> 370 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 130
EmaCT/US20th 11    



<212> PRT
<21-3> Art i f ic ial sequence

<220>
<223> slmtsheEic

< 4 0 0 >  9 9
Gln VaL Gln Leu Val Gln Ser Gly AIa GIu Va1 I'ys LVS Pro Gl-y ALa

1 0 l .5

Ser Va1 Irys VaL ser Cys f,ys A]-a Ser Gly Phe AsrI Ptre Ptre nis fyr
2 0  2 5  3 0

G1y Il-e Thr rlrp Val Arg GLn À1a Pro Gly G1n GIy Leu Glu flrrp Mec
3 5 4 0 4 5

e1y Trp IIe Ser fFbr Tyr Asn Gly Asp Tl.r I1e ''t5¡r Ala GIn lrys VaI
50  5s  60

GIn GIy Àrg VaI Ttrr Met Thr Thr Àsp Thr AIa Thr ser Thr Ala Tyr
6 5  7 0  7 5
Met GLu fJeu Arg Ser Leu Arg Ser Asp Asp Thr ALa Va]. I5rr Tyr Cys

8 5 9 0
Ã1a Arg Ser GIu Gtn Gln Val Àsp Tyr Tyr Phe Tyr Gly Met Àsp Val

80

l_15

< 2 1 0 >  1 0 0
<21"L> 24
<2J.2> DNA
<213> Art i f ic iaL Sequer¡ce

<220>
<223> slmEheuic

< 4 0 0 >  1 0 0
g:gtttcaact tctt tcacta tggf

<210> t  0 l -
<2 !L> 8
<2!2> PBJT
<213> Art i f ic ial sequence

<220>
<223> Stmthetic

< 4 0 0 >  1 0 1
cly Phe Asn P].e Phe His Tyr

i . 5

<27_O> t02
< 2 ! t >  2 4
<212> DNA
<213> Àrt i f ic ial Sequence

<220>
<223> SlmtheÈic

< 4 0 0 >  1 0 2
aEcagcactE acaatggftsga caca

< 2 1 0 >  L 0 3
< 2 1 1 >  8
<212> PRT
<21-3> ArtÍ f  ic ial.  sequence

L20

Grv

¿ 4

2 4

!4

24

caggttcagc tcctgcaagg cctggacaag gcacagaagt atggagctga cagctegtoc
gtctcctcag  tggtgcagtc cttctggtta ggcttgagtg tccaggggag ggagcctgag
tctactacta  tggagctgag cacctttacc gatgggatgg agtcaccatg atctgacgac
ctacggtatg  gtgaagaagc agttatggta atcagcgctt accacagaca acggccgttt
gacgtctggg  ctggggcctc agtgaaggtc 60 tcagctgggt gcgacaggcc 120
acaatgatga cacaaactat 180 catccacgag cacagcctac 240 attactgtgo
gagagaagcg 300 gccaagggac cacggtcacc 360 370  <210> 131 <211> 123
<212> PRT <213> Artificial Sequence <220> <223> Synthetic <400> 131
Gin Val Gln Let Val 15 Ser Val Lys Val Ser Cys Lys Ala Ser 25 Gly Ile Ser
Trp Val Arg Gin Ala Pro 3540 Gly Trp Ile Ser Ala Tyr Asn Asp Asp Thr
5055 Gin Gly Arg Val Thr Met Thr 6570 Net Glu Len Arg Ser Let Arg 85
Ala Arg Gin Ala Gin Leu Val 100 Trp Gil' Gin Gly 115 <210> <211> <212>
<213> 132 24 DNA Artificial Sequence  <220> <223> Synthetic <400>
132 ggttacacct ttaccagtta tggt <210> 133 <211> 8 <212> PAT <213>
Artificial Sequence <220> <223> Synthetic <400> 133 Gly Tyr Thr Phe
Thr Ser Tyr Gil' 15 <210> 134 <211> 24 <212> DNA <213> Artificial
Sequence 31   MBE CT/US200    



<220>
<223> Slmthetic

< 4 0 0 >  1 0 3
fle Ser Thr fyr

1
Asn Gly Àsp Thr

q

/U52

ÈEcÈacggita E.ggacgiEc

fyr fyr Phe ffrr
1 0

< 2 L 0 >  1 0 4
<2L l>  48
<212> DNA
<213> art i f ic ial Sequence

<220>
<223> Slznthetic

<400> 104
grcgag'atcgig aacagcaggt grgactactac A 8

<211_> 16
<2L2> PRT
<2L3> Art i f ic ial sequence

<220>
<223> Synblretíc

< 4 0 0 >  L 0 5
A1a Àrg Ser Glu

1
c1n eln val

5
Asp G1y Met Asp Val

3"5

<23-O> 106
<2LL> 325
<212> ÐNA
<213> ÀrcifíciaL sequence

<220>
<223> Sr¡nthetic

< 4 0 0 >  1 0 6
gaaaLtsgt.gE
cCcLcctgca
ggccaggcEc
aggttcagtg
gaagaftttg
ccEgggacca

cgacacagEc
gfgfgccagcca

ccagfgfctcct
gcagtggfgtc

cat t tÈat ta
aagtggat'gt

ccccagggga
ccfgigtsacca
gggccactsgÍgl

ccaÈcagrcagf
ggtccCccate

aagagccacc 60
acagaaaccts 120
caÈcccagcc  180
cctagagcct 240
cactrtsbcggc 300

325

t c cagccacc  cEg tc t tEg t
gagÈgi tbagc agt tacEfag
catcÈaEgat gÍcabccaaca

tgiggacagac ctcactctca
ctgtcagcag cgi taacaacc
cagac

< 2 1 0 >  1 0 7
<2 l t_>  108
<212> PRT
<21-3> Àr t í f i c ia l

<220>
<223> S¡mthetic

< ¿ 0 0 >  1 0 7
Glu Ile VaI IJeu

1
G1u Arg

Leu A1a

ÀIa Thr
2 0

flrp Tyr
3 5

Sequence

Thr Gln

Leu Ser

Gl-n Gln

Ser

cys

Pro AIa Thr IJeu
1_0

Arg Ala Ser cln
¿ )

Pro GIy Gln Ala
40

Leu Ser Pro GIY
1 5

Va1 Ser Ser TYr
3 0

Àrg Leu Leu Ile
4 5

Ser

Ser

5

Ll¿s

25

Pro

<220> <223> Synthetic <400> 134 atcagcgctt acaatgatga caca <210> 135
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<400> 135 Ile Bar Ala Tyr Asn Asp Asp Thr 15 <210> 136 .<211> 48
<212> DNA <213> Artificial Sequence <220> <223> Synthetic <400> 136
gcgagagaag cgcagctegt cctctactac tactacggta tggacgtc  <210> <211>
<212> <213>  137 16 PRT Artificial Sequence    <220> <223> Synthetic
<400> 157 Ala Arg Glu Ala Gin Leu Val Len 15 Tyr Tyr Tyr Tyr Gly Met
Asp Val 1015   <210> <211> <212> <213> 138 322 DNA Artificial
Sequence  <220> <223> Synthetic <400> 138 gaaattgtgt tgacacagtc
tccagccacc ctgtctttgt ctccagggga aagagccacc 60 ctetectgca gggccagtca
gagtgttagc agcttcttag cctggaacca 



lryr .Asp À1a Ser Àsn Àrg ÀLa Thr
5 0  s 5

Ser GLy Ser GLy Thr AsP Phe Ttrr
6 5 7 0
GLu Asp Phe Ala Phe Ðrr ¡IVr Cys

8 5
Phe lthr Phe Gly Pro Gly Thr. LYs

1 0 0

< 2 L 0 >  1 0 8
< 2 1 1 >  1 8
<212> DNA
<2]-3> llrtificial sequence

<220>
<223> Synthetic

< 4 0 0 >  1 0 8
cagagEgitta grcagEEae

GLy I le Pro ÀLa
6 0

fJeu Thr fIe Ser
7 5

cln GIn Arg Àsn
9 0

Val AsB Val Arg
L 0 5

7US

Arg Phe

SEr IJEU

Asn Arg

Ser Gly

GIur Pro
8 0

Pro Pro
9 5

1 8

< 2 1 0 >  1 0 9
< 2 1 1 >  6
<2L2>  PRT
<2!3> Àrt i f ic ia l  Sequence

<220>
<223> Syntshetic

< 4 0 0 >  1 0 9
cl-n ser VaI ser

I

< 2 L 0 >  1 L 0
< 2 ! ! >  I
<212> DNÀ
<213> ÀrÈ i f i c ia l

<220>
<223> S1mÈhetic

< 4 0 0 >  L 1 0
gatgcaEcc

<2L0> Lt1,
< z ! ! >  3
<2L2> PR:T
<2L3> ÀrÈifÍcial

<220>
<223> s]¡nÈhecic

<400> L l_J .
Asp A,Ia Ser

L

<zto> tt2
< 2 1 1 >  3 0
<2L2> ÐNA
<2!3> Ar t í f i c iaL

<220>

Seguence

Sequence

Ser Î\rr
5 .

: 6

Sequence

26

acagaaacct 120 ggcCaggctc ccaggctCct catctatgat gcatccaaca
gggccactgg catcccagcc 180 aggttcagtg gcagtgggtc tgggacagac ttcactctca
ccatcagcag cctagagcct 240 gaagattttg cagtttatta ctgccagcag cgtagcaatt
ggccgtacat ttttggccag 300 gggaccaagc tggagatcaa ac    322  <210> 139
<211> 107 <212> PRT <213> Artificial Sequence  CT/US200 Ala Thr Len
Ser Len Bar Pro Gly 1015 Ala Set- Gin Ser Val Ser Ser Phe 2530 Gly Gin
Ala Pro Arg Leu Len lie 4045 Thr Gly Ile Pro Ala Arg Phe Set Gly 60 Thr
Lou Thr Ile Ser Ser Len Glu Pro      75 80 Gin Arg Ser Asn Trp Pro Tyr 90
95 Ile Lys 105  __.521a> 140 <211> 18 <212> DNA <213> Artificial
Sequence <220> <223> Synthetic <400> 140 cagagtgtta gcagcttc18
<210> 141 <211> 6 <212> PRT <213> Artificial Sequence 



<223> Slmthetic

< 4 0 0 >  1 L 2
cagcagcgta acaaccg:gicc cccatt,cacts

<210> l_L3
< 2 L L >  1 0
<212> PRT
<2L3> Art i f ic iaL Sequence

<220>
<223> slmEhet. ic

< 4 0 0 >  1 1 3
G].n G]-r¡ Arg Asn Asn Arg Pro Pro P}.e Thr

1 5 1 0

< 2 L 0 >  1 - 1 4
< 2 1 - 1 >  3 6 1
<21_2> DNÀ
<213> Art i f ic ial Sequence

<220>
<223> Slmthetic

3 0

< 4 0 0 >  L 1 4
caggEgcagc
ucctsgcaagg
acEggacaagf
acacagfaacc
aEggaacEga
ag faaccac t
g

tgrgÈgcagÈ,c tggggctgag gtgaaagagc
ctLctggaEa caccttcacc fcttaugaÈa
ggcttgagt,g gatgg'gatgg aUgaacccaa
tsccagggrcag agtcacctf g accaggrgaca
gcagcctgag atctgaggac acggfccgtat
act acgrgÈtt ggacgrtctgg gfgccaagqga

cEgrgggccËc
EcaEctgfggif
acagtggÈga
cctccaËaag
attatÈgcgc
ccacçÍgf E.cac

agtgaagatc 60
gcgracaggcc 120
cagaggctat 180
ÈacagtcEac 240
grcgagactac 300
tg tc tce tca  360

3 6 L

< 2 L o >  1 1 5
<217->  7_20
<212> PRT
<2A3> Art i f  ic ial Sequence

<220>
<223> S)¡nthetic

<400> 3-3 .5
G1n Val cln Ireu Val Gln Ser GLy AIa G1u Va1 tys

1 5 L 0
Ser Val IJys IIe Ser Cys lrys À14 Ser GIy fyr Thr

2 0  2 5
Asp TÌe I le frp VaI Àrg GIn A1a

3 5  4 0
Gly TrI) MeÈ Asn Pro Asn Ser GIY

5 0  5 5
Gln Gl,y Arg VaI Thr Ireu T¡¡r Arg' to6 5
Met GIlf Leu Ser Ser Leu Àrg Ser

8 5
Ala Àrg Asp Tyr ser Àsn Hís T)¡r

1 0 0
GIy Thr Thr VaI Thr Va1

< 2 1 0 >  L 1 6
<?tL> 24

e1u Pro Gly ÀIa
I f ,

Pl.e Thr Ser Tyr
3 0

Thr Gly G]-n GIY Leu GIu TrP MeU
4 5

Àsp Arg G1y Tlz Thr Gln Asn freu
6 0

ÀsB Thr Ser Ile Ser Thr Val Tyr
7 5  8 0

G1u asp Thr Àla VaI lP¡rr lrfrr CYs
9 0  9 5

Tyr Gl-y Ireu Asp VaI Trp Gly Gln
1 0 5  L 1 0

Ser Ser
120

t 7

27

<220> <223> Synthetic <400> 141 Gin Ser Val Ser Ser Phe 15 <210>
142 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 142 gatgcatcc9 <210> 143 <211> 3 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic <400> 143 33   DIFIZIEFIL
'1711 CTIUS209R        Asp Ala Ser 1 <210> 144 <211> 27 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 144 cagcagcgta
gcaattggcc gtacatt <210> 145 <211> 9 <212> PRT <213> Artificial
Sequence <no> <223> Synthetic <400> 145 Gin Gin Arg Ser Asn Trp Pro
Tyr Ile 15  <210> 146 <211> 349 <212> DNA <213> Artificial Sequence
<220> <223> Synthetic <400> 146 gaagtgcagc tggtggagtc tgggggaggc
ttggtacagc ctggcaggtc cctgagactc 



<2L2> DNA
<213> ArEif icial sequence

<220>
<223> SynthetsÍc

< 4 0 0 >  1 1 6
ggiaÈacacct tcacctcÈÈa Ugat

< 2 L 0 >  1 L 7
< 2 1 L >  8
<21-2> PRT
<2L3> Arcif icial Sequence

< 2 2 Q >
<223> Synthetic

<400> 1_17
Gly Tyr Thr Phe Thr ser Tyr AsE)

1 5

2 4

<21_0> LJ-8
< 2 ! L >  2 4
<212> DNÀ
<2L3> Areif i .cial sequence

<220>
<223> slzntheEic

<4 00> 1 l_8
atgaacccaa acagEgfgfeqa caga 24

< 2 L 0 >  1 1 9
< z L L >  I
<212> PRT
<2!3> ArLif icial Sequence

<220>
<223> St¡ntshetic

< 4 0 0 >  1 1 9
MeE Asn Pro Asn Ser GIY ÀsI) Àrg

1 5

<2ro> ]-20
< 2 1 1 >  3 9
<212> DNA
<213> Artsif icial Sequence

<220>
<223> sf'nthetsic

< 4 0 0 >  1 2 0
gcgrcgagact acaggaacca ctactacggit tstgqacgtsc

<zLO> tzl
< 2 ! L >  1 3
<21_2> PRT
<2]-3> ArEif icial Sequence

<220>
<223> S¡rnthet,ic

3 9

]B

28

60 tcctgtgcag cctctggatt cacctttgat gattatgccc tgcactgggt ccggcaagct 120
ccagggaagg gcctggagtg ggtctcaggt gttagttgga atggtggtag aataggctat 180
gcggactctg tgaaaggccg attcaccatc tccagagaca acgccaagaa ctecctcttt 240
ctgcaaatga acagtctgag agttgaggcc acggccttgt attattgtgc aaaaggccgg 300
gatgcttttg atatctgggg ccaagggaca ttggtcaccg tctcttcag  349  <210> 147
<211> 116 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<400> 147 Glu Val Gin lieu Val Glu Ser Gly Gly Gly Len Val Gin Pro Gly
Arg 151015 Set lieu Arg lieu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp
Asp Tyr 202530 Ala lieu His Trp Val Arg Gin Ala Pro Gly Lys Gly lieu Glu
Trp Val 354045 Ser Gly Val Ser Trp Asn Gly Gly Arg Ile Gly Tyr Ala Asp
Ser Val 505560 Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser
lieu Pits  65 70 75 80 lieu Gin Met Asn Ser lieu Arg Val Glu Asp Tin Ala
lieu Tyr Tyr Cys   MOM UM  TENECT/US2001/fin 111    



<40ø> 7,21
ÀLa Argi Asp Tyr Ser Asn His Tyr Tyr G].y Leu AsP Va]-

1 ñ5

<2L0> 122
<ztr> 322
<212> DNA
<2L3> À¡Èif iciaL Sequence

<220>
<223> SFthetíc

<400> 1"22
gacatccagt tgacccagiLc tccatcctstsc ctsgtcEgcat ctsgEaggaga cagagucacc
atcacLtgict gfgfgccagrtca ggacaEtagc aattatÈtag cctggtatsca gfcaaaaacca
gggaaagccc ctaagcEccts gaÈctccgÈu gcaÈccacÈt Ègcagagtsggl ggfÈcccaEca

6 0
t20
L 8 0
240
3 0 0
3 2 2

<2L0>
< 2 l L >
< 2 L 2 >
< 2 L 3 >

123
707
PRT
Art i f ic ia l  Sequence

<220>
<223> SlrrlthetÍc

< 4 0 0 >  L 2 3
Asp Ile Gln IJeu Thr GLn

1 5
Asp Arg Val Tl.r fle Ttrr

2 0
Leu Ala Trp fPyr Gln G1n

3 5
Phe Val À].a Ser T}-r I¡eu

5 0
Ser G1y Ser GLy Thr G1u
6 5  7 0

Ser Pro Ser P!¡e lreu
L 0

Cys Trp ÀIa Ser Gln
2 5

IJys Pro Gl-y I¡Ys Àla
4 0

Gln Ser cly VaI Pro
5 5
Ph.e Thr lreu Thr fle

I J

Ser Ala

Asp ILe

PrO IJYS
4 5

Ser l\rgl
6 0
Ser Ser

Ser Val G1y
L 5

Ser Àslf Tyr
3 0
IreU IreU I1e

Ptre Ser GIy

Î,eu GIn Pro
8 0

Ilrf Pro TJeu
9 5

GIu Àsp Phe .àla Thr 'Ilrr Tyr cys Gln GIn Phe Asn Ser
8 5  9 0

Thr Phe Gly Gty c1y Thr Lys Va1 Glu fLe Àrg
1 0 0  L 0 5

<2L0> L24
< 2 L L >  l - 8
<2L2> DNA
<2!3> ArÈif icial sequence

<220>
<223> S]¡nthetic

<400> 1-24
cagfgacaEÈa g'caatE.aC

<2!0> L25
<2L!>  6
<2T2> PF*T
<21-3> Art i f ic ial Seguence

<220>

: 9

85 Ala Lys Gly Arg Asp 100 Thr Val Ser Ser 115 90 Ala Phe Asp Ile Trp
Nly 105 95 Gin Gly Thr Len Val 110  <210> 148 <211> 24 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 148 Ngattcacct
ttgatgatta tgcc24 <210> 149 <211> 8 212.>_PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 149 Gly Phe Thr Phe Asp Asp
Tyr Ala 15 <210> 150 <211> 24 <212> DNA <213> Artificial Sequence
<220> <223> Synthetic <400> 150 gttagttgga atggtggtag aata29 <210>
151 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic <400> 151 Val Ser Trp hen Gly Gly Arg Ile 15 <210> 152 <211>
27 <212> DNA <213> Artificial Sequence <220> <223> Synthetic <400>
152 35 5     gcaaaaggcc gggatgcttt tgatatc <210> 153 <211> 9 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic 



CT/US

<223> Sl¡nthetic

< 4 0 0 >  t  2 5
G].n Asp ILe Ser

i-

<2t0> L26
<2L!>  9
<212> DNÀ
<2L3> ArEíf icial

<220>
<223> Slmthetsic

< 4 0 0 >  1 2 6
gE.t,gcaLcc

<2L0> Lz' l
< 2 1 L >  3
<?LZ>-PRII!
<2L3> Art i f Ícia1

<220>
<223> Slmthetic

<aoo> L27
VaI Ala Ser

1_

Sequet¡ce

Sequence

< 2 L 0 >  1 2 8
<zL l_> 30
<2L2> DNÀ
<2L3> Art i f  ícia1 Sequence

<220>
<223> Slmthetic

< 4 0 0 >  1 2 8
caacagEtEa aEagEEaccc gcLcactttc

<2!O> L29
<21_1> 9
<212> PRT
<2L3> Àruif icial seque¡tce

<220>
<223> Slmthetic

< 4 0 0 >  1 2 9
Gln Gln Ptre Àsn Ser Tyr Pro Leu TÌ¡r

1 5

< 2 L 0 >  1 3 0
< 2 1 1 >  3 7 0
<212> DNÀ
<213> Ar t i f i c ia l  Sequence

<220>
<223> Sl¡nthetic

< 4 0 0 >  1 3 0

Asn {r].r
5

3 0

0

30

<400> 153 Ala Lye Gly Arg Asp Ala Phe Asp Ile 15    <210> 154 <211>
322 <212> DNA <213> Artificial Sequence <223> Synthetic    <210> 155
<211> 107 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<400> 155. Asp Ile Gin Net Thr Gin Set Pro Bar Bar Val Set Ala Ser Val
Gly 151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Set Gin Gly Ile Set Set
Trp 202530 Lou Ala Tip Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Len Len
Ile 354045 Tyr Ala Ala Set Set Len Gin Set Gly Val Pro Set Arg Phe Set
Gly 505560 Set Gly Set Gay Tilt Asp Phe Thr Leu Tilt Ile Set Set Len Gin
Pro 65 70 75 80 Glu Asp Pile Ala Thr Tyr Tyr Cys Gin His Ala Tyr Set Phe
Pro Tyr                        859095 Tilt Pile Gly Gin Gly Thr Lys Leu Gin Ile Lys
100105 <210> 156 <211> 18 <212> DMA <213> Artificial Sequence
<220> <223> Synthetic 36   PRIMEltvir1111   <400> 156 cagggtatta
gcagctgg18 <210> 157 <211> 6 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic <400> 157 Gin Gly Ile Ser Ser Trp 15 <210> 158
<211> 9 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<400> 158 gctigcatcc9 <210> 159 



caggttcage Eggtgcagtsc tggagcÈgag gtgaagaagc ctggggccÈc agtgaaggtc 60

tscccgcaagg ctstsctggtta caccEÈÈacc agttatggta tcagctgggt gcgacaggcc 120

ccÈggacaag ggcEtgagtg gaÈgggatgig atcagcglctts acaatgatga cacaaactaE 180

g,cäcagaagt tccagçJggag agtcaccagg accacagaca cacccacgag cacagcctac 240

atggagctga ggagcctgag aEcbgacgac acggccqEtt aÈÈacÈ9tgfc gagagaagcg 300

cagctcAbcc tsctsacuacba ctacggtatgf gacçrtcbggg gccaagggac cacggtcacc 360

gfLctccLcag 370

< 2 L 0 >  1 3 L
<zr1-> L23
<212> PRT
<213> Àrt i f ic ial sequence

<220>
<223> Slmttretic

< 4 0 0 >  1 3 3 .
G1n VaI Gln IJeu VaI GIn Ser Gly Al-a GLu Val-

1 0?

val ser cys
2 0  . .

Gty IIe ser Trp val Àrg
3 5

Gly Trp fle Ser Ala 1r¡rr
5 0

Gln Gly Àrg Va1 Tfrr Met
6 5  7 0
Met GIu Leu Arg Ser f,eu

8 5
ÀLa Arg G1u AIa GIn r,eu val

1 0 0
frp GIy GLn GlY Thr Thr Val

1 1 5

<2 l .o>  L32
< 2 ! ! >  2 4
<212> DNA
<2!3> Art i f ic ial sequence

<220>
<223> slrntheEÍc

< 4 0 0 >  1 3 2
ggEtsacacct Etaccagtta tggE

< 2 L 0 >  1 3 3
<2 l -1>  I
<2L2> PP|T
<213> Art, i f ic ial gequence

< 2 Z O >
<223> SlrnË,hetic

< 4 0 0 >  L 3 3
Gly Tf¡r Tl.r Pl.e ffhr Ser lryr

t 5

<zLO> L34
< 2 ! ! >  2 4
<2L2> DNA
<2]^3> ArtifÍcial Sequence

Lys LYs Pro Gl-Y Ala
af,

tys Ala Ser GIy qrr Thr Phe Îhr Ser Tyr

GIn Ata Pro GIy G]-n G1y Leu GLu Trtr) Met
4 0  4 s

AsfI A'sp Asp Thr AsrI Tyr Ala GIn Lys Phe
5 5  6 0
Thr Ttrr Àsp Ttrr Ser 'Ihr Ser Thr'Ala

' t5

Arg ser Asp Àsp Thr ÀIa val
9 0

Ler¡ Trzr Tyr Tyr TYr G1Y
i .o5

Thr VaI Ser Ser
L20

L
Ser VaI Lys

Tyr T]¡r
9 5

MeÈ AsP
L 1 0

'.Fyr
8 0
cys

va1

2 4

Grv

i l

3r

<211> 3 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<400> 159 Ala Ala Ser 1 <210> 160 <211> 27 <212> DNA <213> Artificial
Sequence <220> <223> Synthetic <400> 160 caacatgctt acagtttccc
gtacact27 <210> 161 <211> 9 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic <400> 161 Gin His Ala Tyr Ser Phe Pro Tyr Thr
15 37  <220> <223> Synthetic <400> 162 gaagtgcagc tggtggagtc
tgggggaggc ttggtacagc ctggcaggtc cctgagactc 60 tectgtgcag cctctggatt
cacctttgat gattatgcct tgcactgggt ccggcaagct 120 ccagggaagg gcctggagtg
ggtctcaggt attagttgga acagtggtag aataggctat 180 gcggactctg tgaagggccg
attcaccatt tccagagaca acgccaagaa ctccctcttt 240 ctgcaaatga acagtctgag
agctgaggac acggccttgt attattgtgc 



<220>
<223> Synthetsic

< 4 0 0 >  1 3 4
atrcagcgctt acaacgatga caca

< 2 L 0 >  1 3 5
<211_> I
<2L2> PRT
<2L3> Art i f ic ial Sequence

2 4

<220>
<223> S¡mthetic

< 4 0 0 >  1 3 5
Il-e Ser Àla T¡rr

1
Àsn Àsp Àsp Thr

5

< 2 L 0 >  1 3 6
< 2 1 1 >  4 8
<212> DNA
<2!3> ÀrEif icial sequence

< 2 2 Q >
<223> Slmthetic

< 4 0 0 >  1 3 6
gcgaçJagaaÉI cAfcagcCcgC ccCctactac

<zLO> L37
< 2 L L >  1 6
<2L2> PRT
<213> Ar t i f i c ía l  sequence

<220>
<223> s)¡nthetic

< 4 0 0 >  1 3 7
AIa Àrg Glu AIa Gln Leu VaI Leu Tyr

tactacggca tggacgtsc

Tyr ¡.I:¡r Tyr GIY Met AsI) l/al
1 0  1 5

4 8

< 2 1 0 >  L 3 8
<217,> 322
<2L2> DNÀ
<2J-3> Art i f ic ial Sequertce

<220>
<223> Stmthetic

< 4 0 0 >  1  3 8
gaaattgt.gft tg'acacagec
ctctccfgca gggccagftca
ggfcca€fgctc ccaggcEccE
aggtsfcagtg gcagtsgggtc
gaagatfEug cagtÈtsatta
gggaccaagfc tggagfaccaa

ctgrtctttgt ctccagçrgga
agctÈcttag cctggaacca
gfcatccaaca ggçtccactggf
ttcactcbca ccaCcagcag
cgtsagcaatt ggccgtacat

aagiagrccacc 60
acagaaacct L20
caEcccagcc  180
cceagagcct 240
t,t , t , tggccag 300

322

tccagccacc
g'agtgttagc
catctatgats
tgggacagac
ctgccagicag
ac

< 2 1 0 >  1 3 9
<23.1_> L07
<2L2> PRr
<213> Art i f ic ial sequence

i 2

32

aaaaggccgg 300 gatgcttttg atatctgggg ccaagggaca ttggtcaccg tctcttcag
349  <210> <211> <212> <213> 163 116 PRT Artificial Sequence   <220>
<223> Synthetic <400> 163 Glu Val Gin Leu Val Glu 15 Sex Len Arg Len
Sex Cys 20 Ala Len His Trp Val Arg 35 Set- Gly Ile Sex- Trp Asn 50 Lys
Gly Arg Phe Thr Ile 6570 Leu Gin Met Asn Ser Len 85 Ala Lys Gly Arg
Asp Ala 100 Thr Val Sex- Sex-  115  Gly Gly Len Val Gin Pro Gly Arg
1015 Sex Gly The Thr Phe Asp Asp Tyr 2530 Pro Gly Lys Gly Len Glu Trp
Val 45 Arg Ile Gly Tyr Ala Asp Sex Val 60 Asp Asn Ala Lys Asn Sex- Len
Phe           7580 Glu ASP Thr Ala Leu Tyr Tyr Cys 9095 Ile TrP Gly Gin
Gly Thr Len Val 105no  <210> 164 <211> 24 <212> DNA <213> Artificial
Sequence <220> <223> Synthetic <400> 164 ggattcacct ttgatgatta tgcc
<210> 165 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic <400> 165 Gly The Thr Phe Asp Asp Tyr Ala 



<220>
<223> s]¡nthet,ic

< 4 0 0 >  1 3 9
Gl-u lle Val Leu Thr GIII Ser PrO Àla lFhr Leu ser Leu ser Pro Gly

1 5 1 0 1 5
clu Arg Àla T1.r lreu. Ser CyS Argi Ala Ser GIrr Ser Val ger ser Pl¡e

2 0  2 5  3 0

Leu ALa Trp Asn Gln Gln lrys Pro Gly Gln AIa Pro Arg Leu Leu Ile

3 5  4 0  4 5

Tyr Asp Ala Ser Àsn Arg ALa Thr Gly rle Pro Ala Àrçr Phe ser Gly

5 0  5 5  6 0

ser Gly Ser GIy Thr Asp Phe Tlrr IJeu Thr Ile Ser Ser l¡eu GIu Fro

6 5  7 0  7 5  8 0

GIu Asp Phe Ala Val [5rr llyr Cys Gln G1n Arg Ser Asn Trp Pro Tyr

8 5  9 0  9 5

IIe Phe GIy G]-n GLy Thr Lys IJeu Glu f1e Lys
l_oo

< 2 1 0 >  L 4 0
< 2 1 1 >  L 8
<21-2> DNA
<2L3> Àrt i f ícíal Seguence

<220>
<223> synÈhetic

< 4 0 0 >  1 4 0
cagagtsgtta gcagccEc

<210> 141-
<217> 6
<212> PRT
<2!3> Art i f ic ial Seguence

<220>
<223> sl¡nElretic

<400> l -4L
c1n Ser VaI Ser Ser Phe

1 . 5

<2r0> L42
< 2 ! L >  9
<212> ÐNA
<2!3> Àrtsif icial seguerrce

<220>
<223> Slrrltl-eeic

<400> L42
gafgcatcc

<zLO> 3"43
< 2 L 1 >  3
<212> PRT
<213> nrtsif icial sequence

<220>
<223> Syrtthet,ic

< 4 0 0 >  1 4 3

105

t 8

i 3

33

<210> 167 <211> 8 <212> PRT <213> Artificial Sequence <220> <400>
167 Ile Ser Trp Asn Ser Gly Arg Ile 1 <210> 168 <211> 27 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 168 gcaaaaggcc
gggatgcttt tgatatc27 <210> 169 <211> 9 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 169 Ala Lys Gly Arg Asp Ala
Rhe Asp Ile 15 <210> 170     <211> 322     <212> DNA     <213> Artificial
Sequence     <220>      <223> Synthetic      <400> 170 gacatccaga
tgacccagtc tccatcttcC gtgtctgcat ctgtaggaga 



ASp
I

AIa Ser

<210> L44
< 2 L ! >  2 7
<212> DNA
<2t3> Art i f ic ial sequence

<220>
<223> Slmthetic

< 4 0 0 >  1 4 4
cagcagcgt,a gcaattggcc gEacatts

<210> r45
<271> 9
<212> PRT
<213> ArEif icial sequence

<220>
<223> slmtheLic

< 4 0 0 >  1 4 5
Gln c1n Arg Ser Asn Trp Pro Tyr Ile

1 5

< 2 1 0 >  1 4 5
<21,1> 349
<212> ÐNÀ
<27-3> Àrt i f ic ial Sequence

<220>
<223> slmthetic

¿ T

< 4 0 0 >  L 4 6
gaagt,gcagc tggtggagt,c
tccEgtgcag cct.cE,gigatst
cc agrgigraaggr gcc tggagtg
gcggacfctg tg:aaaggrccg
ct gfcaaatgia acagÈctgag
gatgcttt tg atabctgggrg

tgggigigaggc UtggÈacagc cÈgigcagrgtc
caccEttgat gattatsgccc fgcactgggrc
ggitc lcaggb gt.tagittgiga aeargrtggtsag
attcaccatsc tsccagagraca acgccaagraa
agttçraçfgac acggccttgts atrtauEgtgc
ccaagggaca btggtcaccg tcÈcttcagl

cctgagactc 60
ccggcaagcc 120
aatsaggctat 180
c tcccUct t t  240
aaaaggrccgg 300

3 4 9

<?to> r47
<211">  L l -6
<21-2> PRT
<2]-3> Àrtif icial Sequence

<220>
<223> SyntrheÈic

< 4 0 0 >  1 4 7
Glu Va1 Gln

L
Ser Ireu Àrg

AIa Ireu His
3 5

Ser G1y VaI
5 0
GLy Ars

cln MeL

Ler¡ Val
5

]Jeu Ser Cys AIa
2 0

LYs
6 5

Trp Val Arg Gln Àla Pro Gly l,ys GIy I"eu Glu Tr¡r Val
4 0  4 s

Ser Trf,) Asn Gl-y Gly Arg f1e G1y Tyr .Ala Asp ser Val
55  60

Phe Thr Ile Ser Àrg Àsp Asr¡ A1a Lys Asn Ser Leu
- 7 0 7 5

Asn Ser TJeu Àrg Val Gl-u Asp Thr ALa I¡eu Tyr Tyr

34

Glu Ser Gly GLy GIY Leu Va1
1 0

ALa Ser GIy Phe fhr
2 5

Gln Pro Gly Arg
1 5

Phe Àsp .Asp Tyr
3 0

Pl-e
8 0
cys

i 4

cagagtcacc 60 atcacttgtc gggcgagtca gggtattagc agetggttag cctggtatca
gcagaaacca 120 gggaaagccc ctaagctect gatctatgct gcatccagtt tgcaaagtgg
ggtcccatca 180 aggttcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag
cctgcagcct 240  39     CT/US200 Ara      tllhiiI   1         gaagattttg
caacttacta ttgtcaacag gctaacagtt tcccgtacac ttttggccag 300 gggaccaagc
tggagatcaa ac322 <210> 171 <211> 107 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 171 Asp Ile Gin Net Thr Gin ser
Pro Set Set Val Ser Ala Ser Val Gly 151015 Asp Arg Val Thr Ile Thr Cys
Arg Ala Ser Gin Gly Ile Ser Ser Trp 202530 Lau Ala Trp Tyr Gin Gin Lys
Pro Gly Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Ala Ala Ser Set Leu Gin
Ser Gly Val Pro Ser Arg Phe Ser Gly 505560 ,9er.G1y.Ser GlyiThr
Asp_Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro 657075SO 



/US

9 0
Ile Tr¡>
1 0 5

8 5
Ala IJys Gly Àrg AsP

1 0 0
Thr Val ser ser

L 1 5

G1y Gln

g 5

cly Thr Leu
1 1 0

VaLAl-a Phe Asp

< 2 L 0 >  1 4 8
<2Lt> 24
<2L2> DNA
<2L3> ArEif icial Sequence

<220>
<223> Slmthetic

< 4 0 0 >  1 4 8
gfgattcaccC tËgatgaÈUa Egcc

<2!O> 149
<21_J.> I
<2J.2> PRT
<213> Art. i f ic ial gequence'

<220>
<223> Synchetic

< 4 0 0 >  1 4 9
cly Phe Thr Plre Asp Asp '.f5¡r

L 5

< 2 1 0 >  1 5 0
< z t t >  2 4
<212> DNÀ
<2!3> ¡rt i f ic ial- Sequence

<224>
<223> Slmthetic

<4 00> l_50
gt,gagtstgga atsggEggtag aaÈa

<21-0> 151
<2Ll> I
<2L2> PRT
<2J.3> Ar ts i f i c ia l

<220>
<223> slmtheEic

< 4 0 0 >  1 5 1
Val ser Trp Asn

1-

<zLO> t52
< 2 7 r >  2 7
<2L2> DNÀ
<213> Ar t i f i c ía l

<220>
<223> Slmthetic

< 4 0 0 >  3 _ 5 2

Sequence

ely cly Arg f le
5

Sequence

24

35

Glu Asp The Ala Thr Tyr Tyr Cys Gin Gin Ala Asn Ser Phe Pro Tyr
859095 Thr Phe Gly Gin Gly Thr Lys Len (flu Ile Lys 100105 <210> 172
<211> 18 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<900> 172 cagggtatta gcagctgg18 <210> 173 <211> 6 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic <400> 173 Gin Gly Ile Ser Ser
Trp 15 <210> 174 <211> 9 <212> DNA <213> Artificial Sequence <220>
<223> Synthetic <400> 174 gctgcatcc9 <210> 175     <211> 3 <212> PRT
<213> Artificial <220> <223> Synthetic <400> 175 Ala Ala Ser 1
Sequence  <210> 176 <211> 27 <212> DNA <213> Artificial Sequence
<220> <223> Synthetic <406> 176 caacaggcta acagtttecc gtacact  <210>
177 <211> 9 <212> PET <213> Artificial Sequence <220> <223>
Synthetic <400> 177 Gin Gin Ala Asn Ser Phe Pro Tyr Thr 



2'7gcaaaaggcc gggrabgctLf fgatatc

< 2 1 0 >  1 5 3
< 2 L r >  9
<2L2> PRT
<2J-3> ArÈif icial Sequence

<220>
<223> s!'rrtÌ¡etic

< 4 0 0 >  L 5 3
AIa Lys Gly Àrg ÀsP A1a Phe AsP IIe

< z t o >  t 5 4
< z t t >  3 2 2
<212> DNA
<2!3> ÀrÈifÍcíal- Sequence

<220>
<223> Slmchetic

< 4 0 0 >  L 5 4
gacatccaga Egacccaçflc tccaecEÈcc gtgEcu€fcats ctgÈaggaçfa cagfagÈcacc 60

atscactt,g¡tc gggcgagtca gggtattagc agctgrgttagr ccÈggtatca gcagaaacca 120

gggraaagiccc ctaaacbcct gfatctatgce gcaÈccagtt ÈgcaaagÈgçr ggtcccatca 180

aggtstcagcg gcagEggatc tggsacagat ttcactctca ccatcagicag cctgcagccts 240

gaagattt tg caacEcacEa tÈgtcaacac gcttacagtt tcccgtacac tt t tggrccag 300

gg'giaccaagfc tggagatcaa ac 322

< 2 1 0 >  1 5 5
<zr t>  to7
<212> PRT
<2!3> ArL.i f  ic ial sequence

<220>
<223> s)¡nLhetic

< 4 0 0 >  1 5 5
Asp Ile cln MeU Thr GIn Ser Pro Ser Ser Val Ser Afa Ser val Gl-v

r 5 1 0 1 5
Asp Arg VaI Thr 11ê Thr CYs ÀTg ÀIa

2 0  2 5
f,eu A1a Trp {Fl¡r Gln G1n IJys Pro GIy

3 5  4 0
{F¡rr AJ.a Ala Ser Ser Leu G1n Ser GJ-y

5 0  5 s
Ser G1y Ser GlY Thr Àstr) Ptre T1.r T,eu
6 5  7 0

Ser G1n Gly I1e

GJ.u Àsp PÌ¡e À1a fh-r 1\rr Tyr Cys GLn HÍs
8 5  9 0

Thr Ptre G].y G1-n G1y Ttrr Lys Leu G].u l].e Lys
L 0 0  L 0 5

< 2 1 0 >  1 5 6
< 2 L L >  1 8
<212> ÐNA
<27-3> Arcif iciaL sequence

<220>
<223> syt¡Ehetic

f,Ys Àl-a

Va]. Pro

Thr

Pro IrYs
4 5

Ser Arg
6 0
Ser Ser

Tyr Ser

Ser Ser TrI)
3 0
Ireu lreu Ile

Phe Ser GlY

Irer.r Gln Pro
8 0

P}.e Pro TYr
9 5

r].e
7 5
ÀLa

i 6

36

15 <210> 178     <211> 361     <212> DNA     <213> Artificial Sequence
<220>      <223> Synthetic      <400> 178 caggtgcagc tggtgcagtc
tggggctgag gtgaaagagc ctggggcctc agtgaaggtc 60 tcctgcaagg cttetggata
caccttcacc tettatgata tcatctgggt gcgacaggcc 120 actggacaag ggcttgagtg
gatgggatgg atgaacccaa acagtggtaa caCaggCtat 180 acacagaacc
tccagggcag agtcaccttg accaggaaca cctccataac tacagtctac 240 atggaactga
gcagcctgag 



< 4 0 0 >  1 5 6
cagggtatta gcagctgg

<zto> ]-57
< 2 1 1 >  6
<212> PRT
<273> Art i f icÍal sequence

<220>
<223> SyncheEic

< 4 0 0 >  L 5 7
GIn GLr¡ I1e Ser Ser frtr)

1 _ 5

< 2 1 _ 0 >  1 5 8
< 2 L ! >  9
<2i-2> DNA

:3L3> 
AJti t- iciar sequence

<220>
<223> SlznÈtretic

< 4 0 0 >  1 5 8
gcÈgcatcc

< 2 1 0 >  1 5 9
< 2 1 1 >  3
<212> PRT
<2t3> ercif icial sequence

<220>
<223> slmElrecic

<400> 1 ,59
ALa A1a Ser

1

< 2 L 0 >  1 6 0
< 2 t t >  2 7
<212> DNÀ
<213> Arb i f i c ia l  sequence

<220>
<223> SynLhet,ic

< 4 0 0 >  1 6 0
caacatrgctt acagtttccc gEacacE

< 2 1 0 >  L 6 L
< 2 ! ! >  9
<21-2> PRT
<2t3> erbif , icial Sequence

<220>
<223> SlmtheEic

< 4 0 0 >  1 6 1 _
GLn His A]-a îfyr ser Phe Pro TYr

L 5

27

t - 7
t l

37

ctctgaggac acggccgttt attactgtgc gcgagactac 300 agtagccact actacggttt
ggacgtctgg ggccaaggga ccacggtcac cgtctcctca 360 a     361  <210> 179
<211> 120 <212> PAT <213> Artificial Sequence <220> <223> Synthetic
<400> 179 Gin Val Gin Leu Val Gin Ser Gly Ala 15 Glu Val Lys 10 41 Glu
Pro Gly Ala 15   11611115111 inFCTIUS200    Ser Val Lys Val Sear Cys
Lys Ala Sear Gly Tyr Thr Phe Thr Sear Tyr 202530 Asp Ile Ile Trp Val Arg
Gin Ala Thr (fly Gln (fly Len Glu Tarp Met 354045 (fly Tarp Met Asn Pro
Asn Ser (fly Asn Thr Gly Tyr Thr Gin Asn lieu 505560 Gin Gly Arg Val Phi
Len Thr Arg Asn Thar Ser Ile Thr Thar Val Tyr 65707580 Met Glu Lou
Sear Set Lou Sear Sear Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg
Asp Tyr Set Sear His Tyr Tyr Gly lieu Asp Val Tarp Gly Gin
100105 Gly Thr Thr Val Thr Val Sear Sear 115120 <210> 180 <211> 24
<212> DNA <213> Artificial Sequence <220> <223> Synthetic <400> 180
ggatacacct tcacctotta tgat <210> 181 <211> 8 <212> PRT <213> Artificial
Sequence <220> 



f#,üt*¡Ë#üiË,f$ifffl$lÌffifi#i'åHirffi#i$ff,rmffifffffffft$iÍfifüi$iìHii#i$mcr/us20o#fáffmmffTl
<2r0> L62
<z lL> 349
<21_2> DNÀ
<2!3> Àrt i f ic ial Sequence

<220>
<223> Slmthetic

< 4 0 0 >  L 6 2
gaagtgcagfc tggEggagec tgggggaggc ttsggtacagc ctggcaggtc cctgagactc 60

tccEgttsgicag cccctgigaÈt cacctstcgat gatstatgccÈ tgrcactçfggts ccgg:caagct L20
ccagggiaagg grcctsggaggg glgrÈctcaggt attagtEgçfa acagtggtsag aat,aggctaE L80
gcggactceg tsgaagrgg:ccgt aËtcaccaLt gccagagaca acgccaaçfaa cCcccbcEtt 240

cbgcaaatsga acagitcEgag agctgaggac acggccÈÈgE attsautgts€tc aaaaggccgg 300
gatgctettg aÈatctgggg ccaagggaca Ètgrgtcaccçr tctcgtscaçr 3/l9

< 2 1 0 >  L 6 3
< 2 t L >  L 1 6
<2L2> PRT
<2!3> Art i f ic ial- sequence

<220>
<223> Slrrlthetsic

< 4 0 0 >  L 6 3
Gl-u VaI Gln IJeu \¡a]- GIu Ser GIy GIy GIy IJeu Val

L
ser

ALa

Ser

fleu Argf

Leu His

G].y I le
5 0

Lys G1y Àrq
6 5
Ireu Gln Met

Leu
2 0
Trp

5 1 0
ser cys À1a Ala Ser GIy Phe Tl"r

2 5
Val Àrg G1n Ala Pro Gly LYs GIY

4 0
Ser Trtr) Asn Ser GIy Arg Ile Gll¡ 'I5¡r Ala Asp

5 5  5 0
Ptre Thr I1e ger Arg Àsp Àsn Ala lrys Asr¡ Ser

7 0  7 5

cln Pro Gly Arg
1_5

Phe Asp AsI) TYr
3 0

Leu Glu fr¡r VaI
4 5

Ser Val

Ireu Phe
8 0

Asn ser IJeu Àrg Ala GIu Àsp Tlrr Ala Leu Tyr Tyr cys
8 5  9 0  9 5

AIa IJys Gly Arg Asp Ala Phe Àsp I1e Tr¡¡ Gllr Gln G1y Thr IJeu Val
L00 3 .0s  11-O

Thr Val Ser Ser
L 1 5

< 2 1 0 >  1 6 4
<2LL> 24
<212> DNA
<213> ar t í f i c ia l  sequence

<220>
<223> S)¡nthetic

< 4 0 0 >  1 6 4
ggaEtcaccf t t ,gatg'att ,a tsgcc

< 2 1 0 >  L 6 5
< z L l >  I
<212> PRlt
<213> Art i f ic ial Sequence

<220>
<223> Sl¡nÈhetic

< 4 0 0 >  L 6 5
cly Phe îhr Phe ÀsB Asp Tl¡r AIa

¿ q

iB

38

<223> Synthetic <400> 181 Gly Tyr Thr Phe Thr Sear Tyr Asp 15 <210>
182 <211> 24 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 182 atgaacccaa acagtggtaa caca <210> 183 <211> 8
<212> PRT <213> Artificial Sequence <220> <223> Synthetic <400> 183
Met Asn Pro Asn Ser Gly Asn Thar 15    CT/US200;  ON      <210> 184
<211> 39 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<400> 184 gcgcgagact acagtagcca ctactacggt ttggacgtc 39  <210> <211>
<212> <213> 185 13 PRT Artificial Sequence     <220> <223> Synthetic
Gin Set Pro Ser Phe Lou Ser Tilt Set Ile Gly 1015 Tilt eye Trp Ala Set Gin
Asp Ile Set Asn Tyr 



CT/US

<2!O> L66
<27L> 24
<2L2> DNÀ
<2!3> Art i f ic ial Sequence

<220>
<223> s)mthetÍc

< 4 0 0 >  1 6 6
atstagtcgga acagtsggtag aaEa

< 2 1 0 >  1 6 7
< 2 L 1 >  I
<212> PRr
<2!3> Art i f ic ial sequence

<220>
<223> SlmEhetic

< 4 0 0 >  1 6 7
Ile Ser Trp Asr¡ Ser GLY Àrg Ile

1 5

< 2 1 0 >  1 6 8
<2].I> 27
<212> DNA
<273> Artí f icial sequence

<220>
<223> s]mEhetic

< 4 0 0 >  L 6 8
gcaaaaggcc AfgigaEgcttg tgiatatc 27

<ztg> L69
< z L t >  9
<212> PRT
<21-3> Artsif ieial sequence

<220>
<223> syntsheeic

< 4 0 0 >  1 6 9
A.la Lys G1y Arg Ala Pl.e AsP Ile

<2t0> t70
<ztl> 322
<212> DNA
<2L3> ertsif icial Sequerrce

<220>
<223> S]¡nthetic

2 4

Asp
5

< 4 0 0 >  L 7 0
gacatccaga tgacccagcc
aÈcacttguc gggcgagtca
gqgaaagccc cuaagctcct
aggtÈcagcg gcagr¿grgatsc

tccaucttcc gtgEcÈgcat
gggtat.tagc agcÈggEÈag
gatctatgct gfcaEccagtsU
Lgggacaçrat btscactcgca

ctgtaggaga cagaçrÈcacc 60

cctsggtatca gcaçfaaacca L20

tgcaaaglgrg ggitcccatca l-80

cãaÈcagcag ccÈgrcagcct 24.0

I

39

2530 Gin Lys Pro Gly Lys Ala Pro Lys Lev Len Ile 4045 Len Gin Bar Gly
Val Pro Set Arg Pile Set Gly 5560 Phe Tilt Len Tilt Ile Ser Set Len Gln Pro
7580 Tyr Cys Gin Gin Pile Asn Set Tyr Pro Leu 9095 Lys Val Glu Ile Lys
105      CT/US200   MN, JR H1iiirb4              <210> 188 <211> 18 <212>
DNA <213> Artificial Sequence <220> <223> Synthetic <400> 188
caggacatta gcaattat <210> 189 <211> 6 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic Gin Asp Ile Ser Asn Tyr 15 <210> 190
<211> 9 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<400> 190 gttgcatcc <210> 191 <211> 3 <212> PRT <213> Artificial
Sequence <220> 



saa¿tatÈCbs caacttsacta
gggaccaagc tgigagat.caa

< 2 1 0 >  1 7 1
< 2 1 L >  1 0 7
<212> PRT
<21-3> Art i f , ic ial Sequence

<220>
<223> S¡mÈ,hetic

< 4 0 0 >  1 7 1
Asp Ile GIn Met. Thr GLrt ser Pro ser Ser Vaf Ser AIa

1 5 1 0
Asp Arg VaL Thr Ile Thr cys Arg ALa ser GLn GLy lle

2 0 z 3

Leu Al-a Trp Tyr Gln G]-n IJys Pro Gly Lys Ala Pro Lys
35  40  45

Byr Àla AIa Ser Ser Ireu G1n Ser G3.y VaI Pro Ser Àrg
5 0  s 5  6 0

S.er:.Gly.Ser Gly Thr Àsp...Phe .Thr l¡e,r¡.T.hr:.. Il.e.s--e-r 9ef
65  ' tO  75
Glu Asp Phe ÀLa Thr Tyr :ryr cys Gln Gln A1a Asn Ser

8 5 9 0
Thr Phe G].y Gln Gl-y 'Ihr Lys Ireu GLu Ile Lys

1 0 0  1 0  5

< 2 ! O >  L 7 2
<zLL> L8
<21-2> DNA
<2L3> Art i f ic ial Sequence

<220>
<223> SyntheÈic

<400> !72
cagggtsatst,a gcagcEgig

<zLO> L73
<ztL> 6
<212> PRT
<213> Art i f ic ial- Sequence

<220>
<223> s\mEhetic

<400> l -73
cln G1y IIe Ser Ser TrE)

1 -- a

<zLO> L74
< 2 ! L >  9
<212> DNA
<2]-3> Art i f ícial Sequence

<220>
<223> S¡rntrheEic

<400> J-7 4
gcCgcatscc

< 2 1 0 >  L 7 5

etgtcaacagi  gctaacagtt  tcccqtacac t t t tggccag 300

ac 322

ser VaL Gly
1.5

ger Ser 'Irf)

3 0
Ireu IJeu lle

Phe Ser GIy

L.eu G-1¡1 !5o
8 0

Pl-e Pro fjrr
9 5

1_8

t0

40

<223> Synthetic <400> 191 Val Ala Ser 1 <210> 192 <211> 30 <212>
DNA <213> Artificial Sequence <220> <223> Synthetic <400> 192
caacagttta atagttaccc gctcactttc <210> 193 <211> 10 <212> PRT <213>
Artificial Sequence        CT/ US 200            <220> <223> Synthetic <400>
193 Gin Gin Phe Asn Ser Tyr Pro Lieu Tin' Phe 1510 <210> 194 <211>
378 <212> DNA <213> Artificial Sequence <220> <223> Synthetic <400>
194  caggtccagc tggtgcagtc tgggggagac ttggtacagc ccggcaggtc
cctgagactc 60 tcctgtgcag cctctggatt cacctttgat gattatgcca tgcactgggt
ccggcaaact 120 -ccagggaagg- -gcctggagtg -gptctcaggt, attagttggia
at,agtgg9HC cataggctat 180 gcggactctg 



<2L1> 3
<212> PRn
<2L3> Àrt i f ic ial sequence

<220>
<223> Slmthetic

< 4 0 0 >  1 7 5
À14 ALa Ser

1

<2LO> 1-7  6
<zLL> 27
<2L2> DNA
<213> Art i f ic ial Sequence

<220>
<223> sy'nthetic

<400> L76
caacagg:ctsa acagtctrccc gtacacts

<2!O> L77
< z t L >  9
<212> PRT
<2!3> Àrt i f ic ial seqì¡ence

<220>
<223> Slmtrhetric

<400> 1, '77
Gln GLn A].a Asn Ser Phe Pro fyr Ttrr

l q

< 2 1 0 >  1 7 8
< 2 1 1 >  3 5 1
<212> DNA
<2]- '3> Art i f ic ial Sequence

<220>
<223> Slmthetic

< 4 0 0 >  1 7 8
cagrgEgcagc
t,cccgcaaggl
aceggacaag
acacagaacc
atsggaactçra
agtagccact
a

cgfgÈgcagfc
cECcCggata
ggictstgagtrg

Cccagggcag
gfcagcctsgag

actacggttt,

tsggggctgag
caccEEcacc
gaEgggatgg

agEcacct tgf
ctcbgagrgac
ggacgitcLgg

gcçfaaagagc
CctsÈaEg'aEa
aUgaacccaa
accaggraaca
acggrccgtttc
ggccaaggg:a

CT/US

ctsgggfgccEc
Ccatctgrggt
acagtggLaa
cctccataac
at tact ,gCgc
ccacggEcac

agtgaaggtrc 60
gcgiacaggcc 120
cacaçrgctat 180
tacagtctac 240
gcgragactac 300
cgcc tcc tca  360

3 6 1

2 7

<zLO> !79
<zLL> ].20
<2L2> PRT
<2L3> Àrt i f ic ial Seguence

<220>
<223> Synthetic

< 4 0 0 >  1 7 9
G]-n Val G1n teu VaL Gln Ser

1 5
cly Ala GLu VaI

1 0
GIy Àla
1 5

t1

4l

Lys Glu Pro

tgaagggccg attcaccatc tccagagaca acgccaagaa ctccctgtat 240 ctgcaaatga
acagtctgag agctgaggac acggccttgt attactgtac aaaagaagaa 300 gtgggagota
cggtggatta fttctacttc tacggtatgg acgtctgggg ccaagggacc 360 acggtcaccg
tctectca     378  <210> 195 <211> 126 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 195 Gin Val Gin lieu Val Gin Ser
Gly Gly Asp Lau Val Gin Pro Gly Arg 151015 Ser lieu Arg Leu Ser Cys Ala
Ala Ser Gly Phe Thr Phe Asp Asp Tyr 202530 Ala Met His Trp Val Arg Gin
Thr Pro Gly Lys Gly Len Glu Trp Val 354045 Ser Gly Ile Ser Trp Asn Sex
Gly Ala Ile Gly Tyr Ala Asp Ser Val 505560 Lys Gly Arg Phe Thr Ile Ser
Arg Asp Asn Ala Lys Asn Sex lieu Tyr 65 70 75 80 lieu Gin Met Asn Ser
Len Arg Ala Glu Asp Thr Ala lieu Tyr Tyr eye 859095 Thr Lys Glu Glu Val
Gly Ala Thr Val Asp Tyr Phe Tyr The Tyr Gly                 100105110 Met
Asp Val Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 115120125 <210>
196 <211> 24 <212> DNA <213> Artificial Sequence  <220> <223>
Synthetic <400> 196 ggattcacct ttgatgatta tgcc  <400> 199 Ile Set Trp Asn
Ser Gly Ala Ile 15 



Ser Val Lys Va]- Ser CYs LYS
2 0

Ãsp I1e I1e Tr¡r Va1 Arg Gln
3 5

cly [rp Met Asn Pro Asn Ser
5 0  5 s

cln Gly Àrg Val f}¡r l,eu Thr
6 5 7 0
Mets GIU Leu Ser Ser Leu Ser

8 5
Ala Arg Àsp T/r Ser Ser His

1 0 0
Gl:¡ Thr Thr Val Thr val ser

115

< 2 1 0 >  1 8 0
<zAL> 24
<212> DNÀ
<213> Àrt i f ic iaf sequence

<220>
<223> Slmtt¡etic

<400> t -80
ggiatacaccts tcaccEctta ÈgiaÈ

< 2 L 0 >  L 8 L
< 2 L 1 >  I
<212> PRT
<213> Art i f ic ial Sequence

<220>
<223> slmu}.etíc

< 4 0 0 >  1 8 1
cly fyr Thr PÏ¡e Tt¡r Ser TYr

t - 5

< 2 1 0 >  L 8 2
< 2 ! L >  2 4
<212> DNÀ
<2L3> Àrcif  icial sequence

<220>
<223> SlzrrtheLic

< 4 0 0 >  1 8 2
atgaacccaa acagtgg'taa caca

<210> l -83
<2rt> I
<212> PRT
<2!3> Ar t i f i c ia l  Seguence

<220>
<223> SlmÈheÈic

< 4 0 0 >  1 8 3
Met Asn Pro Asrr Ser G1y Àsn Thr

1 5

CT/U

AIa Ser G3-y Tyr Ttrr Phe Thr Ser fyr
2 5  3 0

AIa Thr cly GIn GIY Leu Gi-u TrP Met
4 0 4 5
Gly Àsn Thr Gly '.Ilrr fhr Gln Asr¡ Leu

60
Arg Àsr¡ TÌÌr Ser f1e Thr Thr Val fyr

7 5 8 0
Ser ct.u Asp Thr AIa VaI Tyr ryr cys

9 0 9 5

Ðrr rSrr Gly IJeu Àsp Val Trp GLy Gln
1 0 5

Ser
]-20

1 1 0

Asp

¿ +

L2

42

<210> 200 <211> 57 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic  <400> 200 acaaaagaag aagtgggagc tacggtggat tatttctact
tctacggtat ggacgtc57 <210> 201 <211> 19 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 201 Thr Lys 'flu Glu Val Gly Ala
Thr Val Asp Tyr Phe Tyr Phe Tyr Gly  151015 met Asp Val <210> 202
<211> <212> <213>  318 DNA Artificial  Sequence  <220> <223>
Synthetic <400> 202 gaaattgtga tgactcagtc tccagccacc ctgtctttgt
ctccagggga aagagccacc 60 etctectgct gggccagtca gagtgttagc aactacttag
cctggtacca acagaaacct 120 ggccaggctc ccagactcct catctatgat gcatcCaaca
gggccactgg catcccagcc 180 aggttcagtg gcagtgggtc tgggacagac ttcactCtca
ccatcagcag cctagagcct 240 gaagattttg cagtttatta ctgtcagcag cgtagcaact
ggcctacgtt 



< 2 1 0 >  1 8 4
< 2 A t >  3 9
<212> DNA
<27"3> ArtificiaL Sequer¡ce

<220>
<223> Sl¡ntheEic

< 4 0 0 >  L 8 4
gcgcgagact acagtagrcca cÈaceacggt LugrgacgfEc

< 2 L 0 >  1 8 5
<21_L> 13
<212> PRT
<2!3> Àrt i f ic iaL Sequence

3 9

<220>
<223> Synthetic

< 4 0 0 >  1 8 5
.Ala . Arg. Asp . î¡rr. . Ser Ser

1 5
HÍs. lyr..lYr GlY r,e]¡ ègP va-]

L 0

<21_0> 186
<ztL> 322
<2L2> DNÀ
<2a3> ÀrE. i f  ic ia l -  Sequence

<220>
<223> SlmEhetic

< 4 0 0 >  1 8 6
gacabccagt tgracccagtc
ätcacgtgct gggiccagtca
gggraaagiccc ctaagctcct
aggtt'cagcgf g-cagtgrgrafc
gaggaEEttg caactstsattsa
çJggaccaagg tggiaaaEcaa

t.ccatccttc ctgtcÈacats
ggacattagc aa¿tatÈtag
gatctCtsgtt gcatccactt
tsgggacagraa ttcactctsca
cÈgtcaacag ÈËgaataEEu
ac

cLacaggaga caçragrÈcacc 60
cccggtatca gcaaaaacca 12O
tgcagagtrggr ggtcccatca L80
caaEcagtragi cctgcagect 240

acccgcÈcac cEÈcggcgga 3O0
3 2 2

< 2 ! O >  ! 8 7
<2!L> 1"O7
<212> PRT
<213> Art i f ic iaL Sequer¡ce

<220>
<223> SlmthetÍc

< 4 0 0 >  1 8 7
Asp Ile cln IJeu TT¡r Gln Ser Pro Ser Phe Treu ser TÏ¡r ser Ile G1y

1 5 3 ' 0  1 5

Àsp Arg Val Thr lle Thr cys Trp À1a Ser GLn Asp Ile Ser Àsn tl¡r

2 0  2 5  3 0

Leu Ala Trp tsyr GIn GIn Lys Pro Gly Lys ÀIa Pro Lys Leu freu I1e

3 5  4 0  4 5

Phe val ÀLa ser Thr Leu GlIl Ser G]-y Val Pro Ser Arg Phe ser G1y

5 0  5 5  6 0

Ser G1y Ser G1y Thr G]-u Phe Thr lreu T}.r I1e Ser Ser Leu Gln Pro

6 s  ? 0  7 5  8 0

Gl-u Asp Phe À14 Thr tlrr Tyr cys GIn Gln Phe Àsn ser rSrr Pro r'er¡

8 5  9 0  9 5

Thr Phe Gly Gly GLy TIrr IJys Val Glu Ile Lys
1 o o  L o 5

,3

43

cggccaaggg 300 accaaggtgg aaatcaaa     318  <210> 203 <211> 106
<212> PRT <213> Artificial Sequence  <223> Synthetic <400> 203 Glu Ile
Val Met Thr Gin Ser 15 Glu Arg Ala Thr Leu Ser Cys 20 Leu Ala Trp Tyr
Gin Gln Lys 35 Tyr Asp Ala Ser Asn Arg 50 Ser Gly Ser Gly Thr Asp 65 70
Glu Asp Phe Ala Val Tyr 85 The Gly Gin Gly Thr Lys 100 <210> 204
<211> 18 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<400> 204 .cagagtgtta gcaactac <210> 205 <211> 6 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic <400> 205 Gin Ser Val Set
Asn Tyr 15    <400> 206 gatgcatcc9 <210> 207 <211> 3 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic <400> 207 1 <210>
208 <211> 24 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 208 cagcagcgta gcaactggcc tacg24 <210> 209 <211> 8 



< 2 1 0 >  1 8 8
<2t -1> 18
<212> DNA
<213> Art i f ic iaL sequence

<220>
<223> Slmthetic

< 4 0 0 >  1 8 8
caggacatsua gcaattat

< 2 1 0 >  1 8 9
< 2 1 L >  6
<212> PRT
<213> Ar ts i f i c ia l

<220>
<223> S)¡nthetic

< 4 0 0 > . . 1 8 9

Sequence

GIn Asp I1e Ser Àsn \rr
1 5

< 2 1 0 >  L 9 0
<ZLI> 9
<212> DNA
<2!3> Àrt i f  ic ial sequence

<220>
<223> s)rnthetic

< 4 0 0 >  1 9 0
gEEgcaEcc

<2J.0> L91_
<2!L> 3
<2L2> PRr
<2L3> ArÈif icial Sequence

<220>
<223> S¡rnthetic

< 4 0 0 >  1 9 1
VaI ATA SET

I

<2J-0> ]-92
< 2 1 . 1 >  3 0
<212> DNA
<21-3> Àrt i f ícial- Sequence

<220>
<223> slmthet.ic

< 4 0 0 >  1 9 2
caacagtstta atagtEaccc gfcccactcfc

<zLO> !93
< 2 l L >  L 0
<212> PRT
<2L3> Art, i f ic ial sequence

1 8

3 0

4

M

<212> PRT <213> Artificial Sequence <220> <223> Synthetic <400> 209
Gin Gin Arg Ser ASn Trp Pro Thr 15 <210> <211> <212> <213> <220>
<223> 210 348 DNA Artificial Synthetic Sequence  <400> 210 caagtgcagc
tggtgcagtc tgggsgaggc ttggtacagc Ctggcaggte cctgagactc 60 tcctgtgCag
cctctggatt cacctttgat gat tatgcca tgcactgggt ceggcaagct 120 ccagggaagg
gcctggagtg ggtctcaggt attagttgga atagtggtag ggtaggctat 180 gcggactctg
tgaagggccg attcaccatc tccagagaca acgccaagaa ctccetgtat 240 ctgcaaatga
acagtctgag agctgaggac acggccttgt attactgtac aaaaggccgg 300 gatgcttttg
atatctgggg ccaggggaca atggtcaccg tctcttca  348  48 



7US

<220>
<223> synthetic

<400> l -93
Gln G]-n Phe Asn

t
Pro lreu Thr Phe

1 0
Ser Tyr

5

<2LO> t94
< z L L >  3 7 8
<212> DNA
<213> Ar t i f i c ia l  Sequence

<220>
<223> s]¡ntsÏreEic

< 4 0 0 >  1 9 4
cagfgtccagc tggtgcagtc t,ggggrgagac tÈggt,acagc ccggcaggtc ccÈgagacÈc 60

tcctgtgcagi cctctggatt cacctetgat gattatgcca tsgcactgrggt ccggcaaacts 120

ccaggrgaagg grcctggagtg..ggEctcaggÈ aÈÈagLt.gga ..a.tFg.E.çtgggç..c.êË4ggcFa.E 199
gcggactct,g tgaagggccg attcaccatc tccagagaca acgccaagaa cEcccUgÈatr 240

ctgcaaatga acagtctgiag agctgaggac acggccttsgÈ attacÈgÍEac aaaagaagaa 300
gcggrgagcta cgrgtggattsa ttEccacËtc tacggtacgg acgtcEgggg ccaagggacc 360

acgigt,caccgf Lctcctca 378

<21_0> 195
<zLL> t26
<2L2> PWr
<213> Àrt i f ic ial Sequence

<220>
<223> Slmthetic

< 4 0 0 >  1 9 5
G].n VaI GIn I eu Va]- Gln ser Gly Gly Àsp Leu val G].n Pro Gly Arg

1 5 1 0  1 - 5

Ser teu ArgÍ Leu Ser Cys Ala Ata Ser G1y Plxe ltl.r PÏ¡e Asp Asp fyr

2 0  2 5  3 0
Al-a Met His Trp VaI Arg G].r¡ Thr Pro Gly Lys Gly Leu GLu T4) Va1

3 5  4 0  4 5
ser GIy Ile Ser Trp Asn Ser G].l¡ AIa lle Gly lrfr¡ Ala Asp Ser Va1

5 0  5 5  6 0
Lr¡s Gl-y Arg Phe Thr I1e Ser Arg Asp Àsn Àla Lys Asn Ser Leu TÈlrr

6 5  1 0  7 5  8 0

IJeu GIn Met Asn Ser IJeu Arg À14 GIu Asp Thr Ala Leu Tyr T)rr Cys
8 5  9 0  9 5

Ttrr Lys G1u Glu Va]- GIy Al-a Thr Va]- Asp Tyr Ptre Tyr P]"e Tyr G1y

1 0 0 1 0 s L10
ser ser
1 2 5

Met Asp va]. Trp GIy Gl-n Gly Thr Thr Va1 Thr Val
L15 r2o

<21-O> 196
<zLL> 24
<2L2> DNA
<2L3> ArEif icial Sequence

<220>
<223> slmthetic

< 4 0 0 >  1 9 6
grgaÈtcaccts Etgatgrat,ta tgrcc

t5

45

2 4

ACTIUS200i <210> 211 <211> 116 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic <400> 211 Gin Val Gin lieu Val Gin Ser Gly Gly
Gly Lieu Val Gin Pro Gly Arg 151015 Ser lieu Arg Lieu Ser Cys Ala Ala
Set Gly The Thr The Asp ASP Tyr 202530 Ala Met His Trp Val Arg Gin
Ala pro Gly Lys Gly lieu Glu Trp Val 354045 Ser Gly Ile Ser Trp Asn Ser
Gly Arg Val Gly Tyr Ala Asp Ser Val 505560 Lys Gly Arg The Thr tie Set
Arg Asp Asn Ala Lys Asn Set lieu Tyr 65 70 75 80 lieu Gin Met Asn Ser
lieu Arg Ala Glu Asp Thr Ala Lieu Tyr Tyr Cys 859095 Thr Lys Gly Arg Asp
Ala Phe Asp Ile Trp Gly Gin Gly Thr Met Val                 100105110 Thr Val
Ser Ser 115 <210> 212 <211> 24 <212> DNA <213> Artificial Sequence
<220> <223> Synthetic <400> 212 ggattcacct ttgatgatta tgcc24 <210>
213 <211> 8 <212> PET <213> Artificial Sequence <220> <223>
Synthetic <400> 213 Gly The Thr The Asp Asp Tyr Ala 15 <210> 214
<211> 24 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<400> 214 attagttgga atagtggtag ggta <210> 215  MOMMB <211> 8
<212> PRT <213> Artificial Sequence <220> <223> Synthetic <400> 215
Ile Ser Trp Asn Ser Gly Arg Val 15 <210> 216 <211> 27 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic 



< 2 ! O >  ! 9 7
<211> I
<2L2> PRT
<213> Àrt i f ic ial sequence

<220>
<223> S\¡nLbetic

< 4 0 0 >  1 9 7
G1y Phe Thr Phe Asp Asp fyr Ala

l _ 5

< 2 1 0 >  1 9 8
<2L1> 24
<21-2> DNÀ
<213> Art i f ic ial Sequence

<220>
<223> Slmtrhetic

< 4 0 0 >  1 9 8
atrÈagttgga auagLggggc catra 24

< 2 1 0 >  1 9 9
< 2 L L >  I
<2L2> PRT
<2L3> Art i f ic ial Sequence

<220>
<223> Slmthetic

< 4 0 0 >  1 9 9
Ile ser Trp Asn

1

<2!O> 200
< 2 ! ! >  5 7
<212> DNA
<213> ArE,i f icÍa].  Sequence

<220>
<223> s]¡r¡clrecic

< 4 0 0 >  2 0 0
acaaaagaag aagtsgrg:gagc tsacggtggat tatttctact tctacgqtat ggacgEc

< 2 L 0 >  2 0 1
<zLL> L9
<212> PRT
<213> art i f ic ial 9equence

<220>
<223> Syr¡EheEic

< 4 0 0 >  2 0 L
Ttrr IJys G].u G1u \/aL G].y Àla Thr val Asp ltyr Phe Tyr Phe IPyr Gly

1 5 1 0 1 5
Mets Àsp va]-

<2L0> 202

Ser c1y A1a I].e
5

57

[6

46

<400> 216 acaaaaggcc gggatgottt tgatatc <210> 217 <211> 9 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic <400> 217 Thr Lys Gly
Arg Asp Ala Phe Asp Ile 15    <220> <223> Synthetic <400> 218
gatattgtga tgacccagtc tccatcttcc gtgtctgcat ctgtaggaga cagagtcacc 60
atcacttgtc gggcgagtca gggtattagC agctggttag cctggtatca gcagaaacca 120
gggaaagccc ctaagctcct gatctatgct gcatccagtt tgcaaagtgg ggtcccatca 180
aggttcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagcct 240
gaagattttg caacttacta ttgtcaacag gctaacagtt tcccgtacac ttttggccag 300
gggaccaagc tggagatcaa a    321 



< 2 1 1 >  3 1 8
<212> DNA
<273> Art i f ic ial sequence

<220>
<223> Slmtl-etic

<400> 202
gaaattgtga fgÍacÈcaguc
ccctsccÈgcts g'ggiccagtsca
ggccaggcEc ccagactccc
aggctscagtsg gcagtsgfggtc
gaagactttg cagtt.EaEta
accaaggtgg aaatcaaa

tccagccacc ctsgtctEtsgÈ
gagcgftstagc aacuactsËagt
catctatgaE gcatsccaaca
tgggacagac ttcacfctca
cEgtcagcag cqtagcaacÈ

ccccagggga aagagccacc 60
cctggtacca acagaaacct l-20
gggccactg'g catscccagcc l-80
ccaccagcag cctagagcct 240
qgcctacgtt cggccaaggg 300

3 L 8

<zto> 203
<2L1->  106
<212> PRT
<2L3> .Àrt i f ic ial sequence

<220>
<223> Slmthetic

< 4 0 0 >  2 0 3
Glu ILe Val Mets Ttrr G].n Ser

1 R

GIU Arg Ala Thr teu Ser CYs
2 0

Leu AIa Trp fr}rr Gln GIn LYs
3 5

Tyr Asp Ala Ser Asn Arg AIa
5 0  5 5

Pro AIa Thr Leu Ser
L 0

T4) AIa ser G]-n
2 5

Pro Gly GIn A1a
4 0
Thr Gly Ile Pro

freu Ser Pro GIY
1 5

Ser VaI Ser Asn lllrr
3 0

Pro Arg Leu IJeu ILe
4 5

Ala Arg Phe Ser GlY
6 0
Ser Ser l¡eu GIu Pro

8 0
Ser Asrr TrP Pro Thr

9 5

I]-e
7 5
Arg

Ser G1y Ser G1y Thr Asp Phe fthr I¡eu Thr
6 5  7 0
Glu esp Phe ÀIa Val- Trr¡ T]¡r cys Gln Gln

8 5  9 0
Phe Gly GIn Gly Thr Lys Val Gl-u Ile Lys

Loo l -05

<zto> 204
<211> 18
<212> DNA
<213> Art i f ic ial sequence

<220>
<223> Syntshetic

< 4 0 0 >  2 0 4
. cagagtsgtta gicaacÈac

<210> 205
< z A L >  6
<212> PRT
<213> ertificial sequence

<220>
<223> Synthet,ic

< 4 0 0 >  2 0 5
G1n Ser Val Ser Àsn Tlrr

3 . 5

l 8

l -7
t t

47

<210> 219 <211> 107 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic <400> 219 Asp Ile Val Met Thr Gin Ser Pro Ser Ser Val
Ser Ala Ser Val Gly 151015 Asp Arg Val Thr Ile Thr Cys Mg Ala Ser Gin
Gly Ile Ser Ser Trp     17 U S 200  IN       202530 Lou Ala Trp Tyr Gin Gin
Lys Pro Gly Lys Ala Pro Lys Leu Lou Ile 354045 Tyr Ala Ala Ser Ser Lea
Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp
Phe Thr Lea Thr Ile Ser Ser Leu Gin Pro  65 70 75 80 Glu Asp Phe Ala
Thr Tyr Tyr Cys Gin Gin Ala Asn Ser Phe Pro Tyr                     859095 Thr
Phe Gly Gin Gly Thr Lys Leu Glu Ile Lys 100105 <210> 220 <211> 18
<212> DNA <213> Artificial Sequence <220> <223> Synthetic <400> 220
cagggtatta gcagctgg <210> 221 <211> 6 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 221 Gin Gly Ile Ser Ser Trp 15
<210> 222 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 222 gctgcatcc <210> 223 <211> 3 <212> PRT <213>
Artificial Sequence <220> 



< 2 l . 0 >  2 0 6
<2Lt> 9
<212> DNA
<2I3> Art i f ic ial Sequence

<220>
<223> SlmtheÈic

< 4 0 0 >  2 0 6
gatgcafcc

<27"0> 207
<zLl_> 3
<212> PRT
<213> art i f ic ial sequence

<220>
<223> SlmtheÈic

<400> 207
.A,sp ALa Ser

1

<2LO> 208
<27.L> 24
<212> DNA
<213> Art.ificiaL sequence

<220>
<223> Slmthetic

< 4 0 0 >  2 0 8
cagcagfcettsa glcaactggcc tacgÍ

<23-O> 209
<zLL> I
<212> PRT
<2!3> Àrt i f ic ial Sequence

<220>
<223> SlmtheÈic

< 4 0 0 >  2 0 9
G]-n G].n Àrg: Ser Asn Tr!) Pro Ttrr

r - 5

< 2 ! O >  2 ! 0
< 2 1 1 >  3 4 8
<21.2> DNÀ
<21-3> Art i f ícial seguence

<220>
<223> slrntheuíc

< 4 0 0 >  2 L 0
caaqtsqcagc
tccÈgEgcag
cca€rggaag9r
gcçfgacfcEg
ctgcaaatga
gaÈgctCtEg

tggtgcagtc
cctctggatt
gcctgfgagtçt
trgiaagrggccgr
acagcccgagf
atsatscLggçrçI

tgggggraggc
caccùttsgab
ggrtctcaggE
att,caccatc
açrctgaggfac
ccaggggaca

ftggtacagc
gatfatsgcca
attagtEgga
Eccagagaca
acggcctsEgt
atggEcaccg

48

cEggcaggrËc
tgcacEgggrÈ
atagrtggÈag
acgfccaagaa
aCÈactçftac
tctcÈtsca

cctgagactc 60
ccggcaagct 12O
gstaçrgccag 180
ctcccÈgtac 240
aaaaggccgtg 300

3 4 8

IB

2 4

<223> Synthetic <400> 223 Ala Ala Ser 1 <210> 224 <211> 27 <212>
DNA  <400> 224 caacaggcta acagtttccc gtacact27 <210> 225 <211> 9
<212> PRT <213> Artificial Sequence <220> <223> Synthetic <400> 225
Gin Gin Ala Asn Sex- Phe Pro Tyr Thr 15 <210> 226 <211> 378 <212>
DNA <213> Artificial <220> <223> Synthetic <400> 226 Sequence
gaagtgcagc tggtggaatc tggaggagga ctggtgcagc ctggaagatc tctgagactg 60
tcttgtgctg cttctggatt tatctttgat gattatgcta tgcattgggt gagacaggct 120
cctggaaagg gactggaatg ggtgtctgga atctcttgga attctggatc tatcggatat 180
gctgattctg tgaagggaag atttacaatc tctagagata atgctaagaa ttctctgtat 240
ctgcagatga attctctgag agctgaagat acagctctgt attattgtgc taaggatgga 300
ggatcttctt ggctgcettt tgtgtattat 



<2L0> zLL
<21_L> 116
<212> PRT
<2L3> Art i f ic ial Sequence

<220>
<223> Slmthetic

< 4 0 0 >  2 L 1
G1fr Val GIn IJeu Val G]-n Ser G]-y Gly GIy Leu Val- GLn Pro Gly Àrg

1 5 L o L 5
Ser Leu Arg lreu Ser Cys Ala Ala Ser GIy Phe Thr Phe Àsp Àsp Tyr

2 0  2 5  3 0

Al-a Met His frp VaI Àrg GIn Àla Pro Gly Lys GIy l¡eu GIu Trp Va1

3 5 4 0 4 5

ser Glf¡ IIe ser Trp Asn Ser GLy Arg Va1 GIy Tyr À14 Àsp ser vaI

50  55  60
Lys G1y Arg Phe Thr I1e Ser Ärg Asp Àsn Ala IJys Àsn Ser fJeu Tyr

6 5  7 0  
' ? 5  8 0

IJeu Gln Met Asn ser TJeu Arg Ala GIu Asp Thr Ala Leu :I}!rr T'yr Cys

Ttrr Lys Gly Àrg Àsp À14 Ptre Asp Ile Trt) Gly GIn G1y Bhr MeE \/al

L 0 0  L o 5  1 L 0

Thr Val Ser Ser
1 1 5

<2L0> 2L2
<2]-t> 24
<212> DNA
<2L3> ArEif icial sequence

<220>
<223> sl¡nthetic

<400> 21-2
gigatUcaccts tstgatgaEta fgcc

<2L0> 2L3
<21_1> 8
<212> PRT
<2L3> Art, i f  íciaL sequence

<220>
<223> Synthetic

<400> 2L3
GIy Phe Thr Pl.e As¡l Às¡l Tyr Al.a

1 - 5

<2LO> 2L4
<2LL> 24
<212> ÐNÀ
<213> ÀrEif icial seç$¡ence

<220>
<223> slmchetic

< 4 0 0 >  2 1 4
auLagttgga atagEggtag ggEa

<2ro> 2L5

2 4

t9

49

24

tatggaatgg atgtgtgggg acagggaaca 360 acagtgacag tgtcttct     378  <210>
227 <211> 126 <212> PRT <213> Artificial Sequence  <220> <223>
Synthetic <400> 227 Gin Val Gin Lieu Val Gin Ser Gly 15 Sex- Lieu Arg
Lieu Sex- Cys Ala Ala 20 Ala Met His Trp Val 35 Sex- Gly Ile Sex- Trp 50
Lys Gly Arg 65 Len Gin Met  Gly Gly Lau Val Gin Pro Gly Arg 1015 Sex-
Gly Phe Ile Phe Asp Asp Tyr 2530 Pro Gly Lys Gly Lieu Glu Trp Val 45
Sex- Ile Gly Tyr Ala Asp Sex- Val 60 Asp ASn Ala Lys Asn Sex- Lieu Tyr
75 80 Gin Asp Thr Ala Len Tyr Tyr Cys 90 95 Pro Phe Val Tyr Tyr Tyr Gly
110 Val Thr Val Sex- Sex-  1.25  52  <220> <223> Synthetic    <210> 229
<211> 108 <212> PRT ,_.<213.>_Artificial_Sequence_ <220> <223>
Synthetic <400> 229 Glu Ile Val Met Thr Gin Ser Pro Ala Thr Leu Ser Val
Ser Pro Gly 151015 Glu Arg Ala Thr Lau Ser Cys Arg Ala Ser Gln Ser Ile
Ser Ser Asn 202530 Lieu Ala Trp Tyr Gin Gln Lys Pro Gly Gin Ala Pro Arg
Lieu Leu Ile 



< 2 L 1 >  I
<2L2> PP'E
<2!3> Art i f ic ial- sequence

<220>
<223> slmt}.etic

< 4 0 0 >  2 1 5
Ile Ser Trp Asn

1

Ser Gly Argf \¡a].
5

CT/US

ctgtaggaga cagagtcacc 60
cctggEaLca gcagaaacca 120
tgcaaagtggf grgtcccatca L80
ccaecagcag cctrgcagcct 240
tcccgrtracac tt t tggcca€r 300

321

<2L0> 2t6
< 2 ! ! >  2 7
<2L2> DNA
<2L3> Arb i f i c ia l  sequence

<220>
<223> Slmutrecic

< 4 0 0 >  2 L 6
acaaaaçfgfcc gfgig'aEgcLÈt tgraÈabc

<zto> 2]-7
<23.!> I
<2L2> PRT
<213> Aruif icial sequence

<220>
<223> Stmthetic

<400> 2 !7
Thr Lys GIy Àrg

I

Ala P}-e Àsp I1e

<210>  218
<ztt> 32].
<212> DNA
<2L3> Art i f ic ia l  Sequence

2'l

Asp
5

<220>
<223> SyntheÈic

< 4 0 0 >  2 1 8
giatatEgÈga trgacccagtc
atcacCegitc gfggcgagtca
gggaaagfccc ctaagcEcct
agfgttcag¡cg gcagtggacc
graagattt fg caact,tacE,a
grg'eÍaccaagc tgrgagatcaa

tccatcttcc ArÈgtsctgcaÈ
gggtattagc agctggrEUag
gacctatgcts gcatccagfÈ
tggrgacagat t tcactctca
ttgÈcaacaçl gctaacagtt
a

<zto> 219
<211>  107
<212> PRT
<213> Art i f ic ía l  Sequence

<220>
<223> SlmtheEic

<400> 2]-9
Asp I]"e VaI Met

1
Asp Arg Val {Phr

Pro Ser Ser Val
1 0

Arg Ala Ser GIn

ÀIa

I l e

Ser SerThr Gln
q

IIe Thr

Ser VaI GIy
1 5
Ser Trf)

0

cys

50

clv Ser

354045 Tyr Gly Ala Ser Thr Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
505560 Ser Gly Ser Gly Thr Glu Phe Thr Lieu Thr Ile Ser Ser Lell Gin Ser
65707580 Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ser Ser Trp Pro
Pro                     859095 Tyr Thr Phe (fly Gin Gly Thr Lys Lieu Glu Ile Lys
100105 <210> 230 <211> 348 <212> DNA <213> Artificial Sequence
<220> <223> Synthetic <400> 230 gagiftccagc tggtcgagtc aggaggaggc
ctcgtccaac cagggcgcag ccttcgactc 60 tcctgtgccg ccagtaggtt tactttcgat
gactatgcca tgcactgggt ccggcaggcc 120 cctggtaagg gcttggagtg ggtgtecggt
atctcctgga actccggacg tatcggttac 180 gccgacagcg tgaagggaag gttcactatc
tctcgtgaca acgccaagaa ctccttgtat 240 ctgcaaatga acagcctccg ggccgaagac
accgccttgt attactgtgc caagggtagg 300 gatagtttcg atatctqggS tcaaggcacc
atggtgactg tgtcttca  348   <210> 231 <211> 116 <212> PRT <213>
Artificial Sequence <220> 



2 0 2 5
Leu ÀLa TrI) tyr Gtn GLn Lys Pro Gly Lys Àla

3 5  4 0
îyr À1a AIa Ser Ser l¡eu G1n Ser GIy Val Pro

5 0  s 5
Ser GJ.y Ser GIy Thr Äsp Phe Thr Leu Thr ILe
6 5 ? 0 7 5
G]-u Asp Phe Al-a Thr Tyr Ðrr Cys Gln Gln Ala

8 5 9 0
Tl¡r Ptre GJ-y cln Gly Thr rJys IJeu GIrr Ile Irys

1 0 0  L 0 5

<2L0> 220
<21_L> L8
<2L2> DNA
<2L3> i\r t , i f  ic ial sequence

<220>
<223> Synthebic

<400> 220
caggigtatsta gcagctsggr

<zLO> 227
< z L r >  6
<212> PRT
<2L3> Àrt i f ic ial sequence

<220>
<223> s)¡rtt}Iet.Íc

< 4 0 0 >  2 2 L
e1n GLy lle Ser ser Trt)

L 5

<zLO> 222
< 2 1 1 >  9
<212> DNA
<2L3> å,rt i f  ic ial Sequence

<220>
<223> SynË,hetic

< 4 0 0 >  2 2 2
gcEgcafcc

<zLO> 223
< 2 1 L >  3
<212> PRT
<2L3> Àrt.ificial. sequence

<220>
<223> slmEhet,ic

< 4 0 0 >  2 2 3
Al-a Ala Ser

1

< z L O >
< 2 ! L >
< z L 2 >

Pro IryS
4 5
Arg

Ireu Ile

Ser Gly

3 0
IJeìt

PheSer
6 0
ê ø r

Asn

Ser Leu Gln Pro
8 0

Ser Phe Pro fyr
9 5

l_8

2 2 4
27
DNA

; 1

5 l

53      CT/US200   4111Nallt   ;s1ft:   <223> Synthetic <400> 231 Gin Val
Gin Len Val Glu 15 Ser Leu Arg Lau Ser Cys 20 Ala Met His Trp Val Arg
35 Ser Gly Ile Sex- Trp Asn 50 Lys Gly Arg Phe Thy Ile  65 70 Len Gin
Met Asn Gly Len 85 Ala Lys Gly Arg Asp Ser 100 Thr Val Ser Sex 115
Ser Gly Gly Gly Leu Val 10 Ala Ala Set Arg Phe 25 Gin Ala Pro Gly Lys 40
<210> <211> <212> <213> 232 321 DNA Artificial Sequence  <220>
<223> Synthetic <400> 232 gacatacaga tgacccaaag cocaagcage
gttagcgctt ccgtaggcga cagggtgaca 60 attacatgca gagcctctca gggaatttct
tcatggctgg catggtatca gcagaagccc 120 



<213> ert i f ic ial seque¡rce

<220>
<223> s)znthetsic

< 4 0 0 >  2 2 4
caacaggcta acagtÈtccc gtacact

<2L0> 225
< 2 l . ] >  9
<2L2> PRT
<2L3> Ar t i f i c iaL  Sequence

<220>
<223> Stmthetíc

< 4 0 0 >  2 2 5
Gln Gln ÀIa Asn ser Phe Pro slrr Thr

1 5

<21-O> 226
< 2 1 1 >  3 7 8
<212> DNA
<213> Àrtsif ícia1 Seguence

<220>
<223> SFthetic

< 4 0 0 >  2 2 6
gaagitgicagc trggÈggaatrc tggaggagga
LcÈtgtrgcEg cttctsggatt taEctrËEgat
cct.ggaaagg gacEggaatsg ggEgEcEgga
gctgaËtctsg tgaagggraag atEtsacaatsc
ctsgcagatga aEtccctgag agrctgaagaE
ggatcttsctt €rgctgtcctrt t  tgtsggattac
acagtgracag bgtcttcE

ceggtgicagc ctggaagaEc trclgagactg 50
gattratsgct,a tgcattgggE gagiacaggct l-20

acctscttsgga actctggaec CatrcggataC 180
tctagagfata at€fctaagaa tÈctctgÈat 240

acaçrcEctgt attattgtgc Eaaggatgga 300
uatggaatglgf atgtgtggfgg acagggaaca 360

314

27

< 2 l . 0 >  2 2 ' 1
<21A> t26
<242> PFlr
<2!3> Art i f ic ial Seguence

<220>
<223> s}mtlrecic

< 4 0 0 >  2 2 7
GIu VaI Gln l¡eu Val. Glu Ser Gly Gly GIy IJeu VaI Gln Pro Gl-y Arg

1 5 1 0 1 s
Ser Leu Àrg Leu Ser Cys Ala Àla Ser Gly PÌ¡e I le Phe Àsp Àsp'fyr

2 0  2 5  3 0

Àla Metr His Trp Va1 Àrg G].n ÀIa Pro G1y Lys Gly Leu Gfu Trp VaI

3 5  4 0  4 5

ser cly Ife Ser Trp Asn Ser Gly Ser I1e Gly lPyr A].a Àsp ser val

s o  5 5  6 0
Irys cly Arg Phe Trrr lle Ser Af'g Àsp Asrr Ala Lys Asn Ser IJeu T}yr

6 s  ? 0  7 5  B 0

r,eu GlfI Mee Asn ser IJeu Arg Àla Glu Àsp Thr Ala Leu rt)rr T}yr cys

8 5  9 0  9 s

AIa lrys Àsp Gly Gly Ser Ser Trp IJeu Fro Phe Val lyr Tyr Tyr GIy

1 O O  1 0 5  1 1 0

Met Àsp Va1 Trp GLy G1n GIy Thr Thr Va1 Thr Va1 Ser ser
1 1 5  r 2 o  t 2 s

i 2

52

ggaaaagctc ccaagctget gatatatggt gcctcctctc tccaaagogg agtcccatca 180
cgcttctccg ggagtggctc tggtacagat tttactttga caatctctag ecttcagcct 240
gaagactttg ctacatacta ctgtcagcag gccaacagtt ttecttacac cttcggtcag 300
ggaactaaac tggaaattaa     321   <210> <211> <212> <213> <220> <223>
233 107 PRT Artificial Sequence Synthetic  Sex- Pro Set Ser Val Sex- Ala
Sex- Vol Gly 1015 Cys Are Ala Sex- Gin Gly Ile Set Ser Trp 2530 Lys Pro
Gly Lys Ala Pro Lys Len Leu Ile 4045 Gin Sex- Gly Val Pro Ser Arg Phe
Set Gly 5560 Phe Thr Lea Thr Ile Ser Ser Len Gin Pro                     7580
Tyr Cys Gin Gln Ala Asn Ser Phe Pro Tyr 9095 Lys Leu Gin Ile Lys 105
<210> 234 <211> 360     CTIUS200M 



<zLO> 228
<zrl> 324
<2L2> DNA
<2L3> Art i f ic ial sequence

<220>
<223> Synthetic

<400> 228
gaaaccgftga tgacacagtc bcctgcÈaca
ctgtcttgrfa gragrctrtctca gtctatçCcU
ggacaggcÈc ctagacggcU gaLctatgga
agattttcEg gatcggigratc tsggraacagaa
gaagattteg ctgÈgtatta t tgtcagcagr
cagggaacaa agctggaaat caagf

ctgtcÈgtsgt ctccfggaga
tctaatctgg cctsggrtatca
gctbctacaa gagrctacaggf
Ettacactga caatctcttc
tautsctstsctt g€JccÈccËca

aagagctaca 60
gcagraagcct 3-20
aatccc tgc t  180
tccgcagEct  240
tsacatsttsgga 300

324

<2L0> 229
<21_L> L08
<212> PRT
<2L3> Arcif iciaf seqì¡ence

<220>
<223> Snthetic

<400> 229
Gl-u fle Val Mets TÏ¡r Gl-n Ser Pro Afa Thr Leu ser va]. Ser Pro Gfy

1 s 1 0  1 - s
Glu Arg Ala Thr IJeu ser Cys Arg À14 Ser GLn Ser I1e Ser Ser Àsn

2 0  2 5  3 0
I¡eu ÀÌa Trp Tyr GIn Gln Lys Pro Gly Gln A1a Pr.o Arg l,eu l,eu r1e

3 s  4 0  4 5
Tyr GIy Àla Ser Thr Arg Ala Thr GIy IIe Pro AIa Argi Phe Ser Gly

5 0  5 5  6 0
Ser G1y Ser Gly Ttrr G].u Phe Thr f,eu Thr Ile Ser Ser IJeu Gln ser
6 5  7 0  7 5  B 0
GIu Asp Phe Ala Val 1}rr firr Cf¡s Gln GIn Tyr ser ser Trp Pro Pro

8 5  9 0  9 s
Tyr Thr Phe GÌy Gln G1y Thr Lys f,eu GIIJ Ile Lys

1 0 0  1 0 5

<zLO> 230
<21_1> 348
<21_2> DNA
<213> Àrtsif icial Sequence

<220>
<223> Slmttretic

< 4 0 0 >  2 3 0
gaggitccagc tg'gtcgagtc aggaggagrçfe cÈcgttsccaac cagggtcgcag cctsCcgacEc 60
tcctgtgccgt ccagLaqgtt tactttcgat gacUatgcca tgcactgggE ccggcaggcc L20
cctggtaaggl gcttggagtg ggcgt.ccggt atctsccEgga actccggracgf tatcggtsEac 180
giccgacagfcgi tgaagggraag gtrÈcactat,c cctcgtgiaca acg'ccaagaa ctecctgtat 240
ctgcaaatsga acagccÈccgi gfgccgaagac accgcctstgÈ aËEacEgÈgc caagggEagg 3O0
gatagttsbcg atatctgggg tcaagigcacc atsggtgactg Ègtctstca 348

<2LO> 23L
< 2 1 1 >  L 1 6
<2L2> PRT
<2L3> Arbif  icial secruence

<220>

3

53

1111111F <212> DNA <213> Artificial Sequence   <220> <223> Synthetic
<400> 234    caggtgcagc tggtgcagtc tggagctgaa gtgaagaagc ctggagettc
tgtgaaggtg 60 tcttgtaagg cttctggata tacatttaca tcttatgata tcatctgggt
gagacaggct 120 acaggacagg gactggaatg gatgggatgg atgaatccta
attctggaaa tacaggatat 180 gctcagaagt ttcagggaag agtgacaatg acaagaaata
catotatctc tacagtgtat 240 atggaactgt cttctctgag atctgaagat acagctgtgt
attattgtgc tagagattat 300 tottctcatt attatggact ggatgtgtgg ggacagggaa
caacagtgac agtgtcttct 360 <210> 235 <211> 120 <212> PRT <213>
Artificial Sequence _<220> <223> Synthetic <400> 235 Gin Val Gin Leu
Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 



<223> Slmthetic

<400> 231
G1u Val- GLn r¡eu Val G1u Ser GIy G]-y GLy Leu VaI Gln Pro Gly Arg

1 0 L 5

Ser Leu Argr Leu Ser Cys Ala ÀIa Ser Arg Ptre Thr Phe Asp Àsp {Vr

2 0  2 5  3 0

Ala Met His Trp vaL Ärg GLn A].a Pro GLy TJys Gly Leu Glu Trp \/al

3 5  4 0  4 5
ser GLy lle ser Trp Asn Ser G].y Arg' I]-e C1y .ryr Ala Asp Ser Val

5 0  5 5  6 0
Lys G1y Arg Phe Thr Ile Ser Arg Asp Àsn ALa Glu Asn Ser Leu Phe

6 5  7 0  7 5  8 0

Leu Gln MeC Asn Gly Leu Arg AIa G1u Àsp Thr ALa Leu Tyr Tyr Cys
8 5  9 0  9 5

.Ala IJys GIy Arg Asp Ser Phe Asp Ile Trp G1y GIn Gly 'Ihr Met Va].

1 o o  L 0 5  L 1 0

Thr Va1 Ser Ser
l_L5

<21_O> 232
< 2 L 1 >  3 2 1
<212> DNA
<2L3> Àrt i f ic ial sequence

<220>
<223> StmÈhetic

<400> 232
gacatacaga t€racccaaag
attacatgca gagicctctca
ggaaaagctc ccaagctgct'
cgctÈctccg ggagrLggrctc
gaagact ttgt ctacatacta
ggfaactaaac tggaaattaa

ccgtsaggfcga
catg:gtaEca
cccaaageggt
caatctctag
t tcctÈacac

<21,O> 233
<27_L> !O7
<21_2> PRT
<21-3> Art i f ic ial sequence

<220>
<223> SlmËÌ¡etic

< 4 0 0 >  2 3 3
Asp 1le GIn MeÈ Thr G1n Ser

L 5
Asp Arg Vat T}.r IIe Thr CYs

2 0
Leu AIa Trp ryr Gln G1n LYs

3 5
fyr GIy AIa Ser Ser Leu Gl-u

5 0 5 5
Ser cly Ser GIy T}.r ÀsI) Phe
6 5 7 0
Glu Asp Phe AIa Thr t5Ê TYr

È t f

flhr Phe Gly GIn GLY Thr LYs
L 0 0

<2ro> 234
<21L>  360

VaI Ser Ala Ser VaI GlY
J . J

Gln Gl-y Ile Ser Ser Trr)
3 0

Àla Pro LYs Leu f,e\r Ïle
4 5

Pro Ser Àrg Phe Ser G1Y
6 0

fLe Ser Ser IJeu Glr¡ Pro
7 5  8 0
Ala Àsrr Ser Phe Pro Tyr

9 5
LYs

cccaagfcagc grtÈagcgcLt
gggaatrtsbct tscaÈggctrgrgf
gatatatggt  gcctcctsc¿c

tggtacagrat  ËÈEacCttga
ctgtcagcag gccaacagtt
ct

Pro Ser Ser
1 0

Arg AIa Ser
2 5

Pro GIy Lys
4 0
Ser G].y Val

Thr I¡eu T1,r

Cys GIn GIn
9 0

Leu Glu l le
L 0 5

cagggtgaca 60
gcagraagiccc 120
agtrcccaLca 180
cc t tcagcc t  240
c t tcgg tcag 300

32L

4

5+

Ser Val Lys Val Ser Cys Lys Ala Ser 'fly Tyr Thr Phe Thr Ser Tyr 202530
Asp Ile Ile Trp Val Arg Gin Ala Thr Gly Gln Gly Leu Gin Trp Met 354045
Gly Trp Met Asn Pro Asn Ser Gly Asn Thr Gly Tyr Ala Gin Lys Phe
505560 Gin Gly Arg val Thr Met Thr Arg Asn Thr Ser Ile Sex- Thr Val Tyr
65 70 75 80 Met Glu Len Ser Ser Lau Arg Ser Glu Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Arg Asp Tyr Ser Ser His Tyr Tyr Gly LeU Asp Val Trp Gly
Gin                100105110 Gly Thr Thr Val Thr Val Ser Ser 115120 <210>
236 <211> 321 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 236 gatatccagc tgacacagtc tcottttttt ctgtctgctt ctgtgggaga
tagagtgaca 60 atcacatgta gagcttctca ggatatctct aattatctgg cttggtatca
gcagaagcct 120 Ggaaaggutc ctaagetgct gatctatgtg gCttctacac tgcagtctgg
agtgccttct 180 agattttctg gatctggatC tggaacagaa tttacactga caatctcttc
tctgcagcct 240 gaagattttg ctacatatta ttgtcagcag tttaattctt atcctctgac
atttggagga 300 ggaaCaaagg tggaaatcaa     321  



<2L2> DNA
<2L3> ert i f ic iaL sequence

<220>
<223> syntheeic

t.ggEgcagEc t,ggagcEgaa
cEtscÈggata tacatsttsaca
gacEggaaEg gaEgggatgg
uËcagggaagr aqtsgacaagg
cÈÈctctgag atscEg'aagaE,
atstsatggacE ggaEg:tgtgg

ruS

cÈggagcetc EgEgaaggtg 60
tcatcÈggrgts gagacaggct L20
attctggaaa tsacaggatat L80
catccatctc tacagtgtats 240
attatUgtgfc tagagaÈtau 300
caacagËgrac agtgbctbcE 360

< 4 0 0 >  2 3 4
caggtgcagc
tcttgtaaggf
acaggacaçJgl
gcEcagaagÈ

atggaacEgfts
tscttctcatsts

gt,gaagiaagc

tcttraEgiata
abgaauccta
acaagaaaEa
acagcEgfCgC
ggacaggigaa

<2L0> 235
<2t1> L20
<212> PRT
<213> Art i f ic ial sequence

<220>
<223> S!¡ntsÌretic

< 4 0 0 >  2 3 5
GI-n Val Gln Leu va]- GlrI Ser G].y

1 5
Ser VaI tys Val Ser Cys LYs ÀLa

¿ v

Asp lle Ile Trp Va]- Arg G].n ALa
3 5  4 0

Gly Trp Met Àsn Pro Asn Ser GLY
5 0  5 5

GLn GIy Arg VaI Thr Met Thr Argr
5 5  7 0

A,la G1u Va1 T,Ys IJYS Pro GIY A].a

r-0 15
Ser GIy lryr Thr Ptre Thr Ser TYr
2 5  3 0
Thr Gly G1n Gly Leu Glu TrP Mets

4 5
Àsn Thr Gly Tlrr A]-a Gln LYs Phe

6 0
Asn Thr Ser I1e ser Tbr val 'Iyr

7 5  8 0
LeÌ.r Àrg Ser Glu Asp Thr ÀIa VaI Tyr Tyr Cys

9 0  9 5
Ser His Tyr Tyr GI)¡ l,eu Asp val T4) Gly Gln

l -os  110
Ser Ser

L20

Met GIU

Ala Arg

Leu Ser Ser
8 5

Asp Tyr Ser
1 0 0

GIy Thr Thr va1 Thr val
3_l_5

<2LO> 236
<zLt> 32]-
<2L2> ÐNA
<2L3> Àrt i f ic ial Seguence

<220>
<223> Sl¡nthetic

< 4 0 0 >  2 3 6
gatat,ccagc tgacacagÈc tccuecttbt ctgtctgctt
abcacatgta giagcEtctca ggatatctct aattatcbgg
ggaaaggctc ctaagcCgict gaectatgug gcCtctacac
agatttsÈcÈg| gatsct.ggaÈc tggaacagaa ttcacacfgra
gaagaÈtÈtg ctacatatsÈa ttgtcagcag Ettsaautctt
g:gaacaaagg uggaaaEcaa 9l

<zLO> 237
<zl l> !O7
<2L2> PRT
<2!3> irruif  icial sequence

<220>

ctgtggrgtaga
cttggtatca
tgcagtctsgrg
caatctctÈc
atsccÈcggac

tagagÈgaca 60
gcagaagcct l-20
agtgcc t tc t  180
EctgcagrccÈ 240
at,ctggagrga 300

32L

; 5

))

<210> 237 <211> 107 <212> PRT <213> Artificial sequence <220> 55
DI =It CT/US200;, 1II  <223> Synthetic Thr Gin Set Pro Set Phe Lieu Set
Ala Set Val Gly 51015 Ile flit Cys Arg Ala Set Gin Asp Ile Ser Asn Tyr
2530 Gin Gin Lys Pro Gly Lys Ala Pro Lys Lieu Len Ile 4045 Lieu Gin Set
Gly Val Pro Set Arg Phe Set Gly 5560 Set Gly Thr Gin Phe Thr Lieu Thr
Ile Ser Set Len Gin Pro                       707580 Asp Phe Ala Thr Tyr Tyr
Cys Gin Gin Phe Asn Set Tyr Pro Len 859095 Thr Phe Gly Gly Gly Thr
Lys Val Glu Ile Lys 100105 <210> 238 _.<211.>_149_ <212> MIA <213>
Artificial Sequence <220> <223> Synthetic <400> 238 gaagtgcagc
tggrggagto tgggggaggc ttggtacagc ctggcaggtc cctgagactc 60 tcctgtgcag
cctctggatt cacctttgat gattatgccc tgcactgggt ceggcaagct 120 ccagggaagg
gcctggagtg ggtctcaggt gttagttgga atggtggtag aataggctat 180 gcggactctg
tgaaaggccg attcaccatc tccagagaca acgccaagaa ctccctcttt 240 ctgcaaatga
acagtctgag 



<223> Syntt¡et,ic

<400> 237
Asp l]-e Gln lreu trhr GLn Ser Prg Ser Pt¡e IJeu ser ALa Ser VaI GIy

1  5  L 0 L 5
Àsp Arg Val Thr lte Thr Cys Arg Ala Ser Gln Àsp Ile Ser Asn Tlfr

2 0 2 5 3 0
L,eu Àla Trp Tyr Gtn G].n lrys Pro Gly Lys ÀIa Pro Lys treu IJeu ILe

3 5  4 0  4 5
Tyr VaL ÀLa Ser Tl.r freu GLn Ser GIy VaI Pro Ser Àrg P}Ie Ser G1y

so 55  60
ser Gly Ser Gly fl.r GLu Phe ghr lreu Thr lle Ser Ser Leu Gln Pro
6 5 7 0 7 5 8 0
Glu Asp Phe Al-a Thr ÎrlrJr Tyr Cys GLn GIn Ptre Asn Ser Tyr Pro f,eu

8 5 9 0 9 5
Thr Phe cly cLy GIy Thr T,ys VaJ. Gl-u IIe Lys

1 0 0 1 0 5

<2L0> 238
<2LL>.  3 .49
<2L2> DNA
<213> Art i f ic ial sequer¡ce

<220>
<223> SlmÈhetic

< 4 0 0 >  2 3 8
gaagtgcagc tggrtggagrtc tgggrggaggc ttgrgtacagc ctglgcaggtc cctgagactc 60

t,cctgtgcag ccÈctggatt,  caccttsÈgat gautaÈgccc tgcacLgggt ccggcaagct 120
ccagggaagg grcctggagtg ggtctcaggb gttagttgga atggitggtag aataggctsat 180
g|cggac tc tg | tgaaag igrccgaEtcaccatc tccagagacaacgrccaagaaccccc tc t ts ts2é0
ctg'caaatga acagtctgrag agrttgaggac acggccttgt attattgtgic aaaagrgccgg 30O
gatgcttt tg atatctgggg ccaagggaca Ètggtcaccg tctcttcag 349

<2to> 239
< 2 1 1 >  1 1 6
<21_2> FRT
<2L3> art i f ic ial seque¡rce

<220>
<223> gl¡nthet,ic

<400> 239
GIu Val Gln Ireu Val Glu ser GIy Gl-y Gl-y Leu Val Gln Pro Glv Àrg

1 0 1 5
Ser IJeu Arg IJeu Ser Cys ÀLa AIa Ser Gly Phe Thr Phe Asp Asp Tyr

2 0  2 s  3 0
Àla IJer¡ His Trp \/al .Arg: Glla Ala Pro G1y Lys G1]r Leu Glu Trtr) VaI

3 5 4 0 q 5

ser GIy VaL ser Trp Àsn G1y Gty Àrg f1e G1y \rr A1a Asp Ser va1
5 0  5 5  6 0

f,ys GIy årg Phe Thr f,Ie Ser Arg Asp Asn A1a Lys Asn Ser Leu Plre
b f ,

,|^ 7 5 8 0
Leu G1'r Met Asn Ser T.eu Àrgl VaI Glu Asp Thr Àla Ieu fyr Tyr cys

8 5 9 0
ÀIa Lys Gly Arg Àsp ÀIa Phe Asp Ïle Trp Gly GJ-n G].y Tl1r MeE Val

l_00
Tbr val ser ser

i"l-5

<z].o> 240
<211_>  348

1 0 5 L 1 0

; 6

56

agttgaggac acggccttgt attattgtgc aaaaggccgg 300 gatgcttttg atatctgggg
ccaagggaca ttggtcaccg tctcttcag  349  <210> 239 <211> 116 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic <400> 239 Glu Val Gin
Len Val Gin Ser Gly Gly Gly Leu 1510 Ser Lieu Arg Lieu Set Cys Ala Ala
Set Gly Phe 2025 Ala Leu His Trp Val Arg Gin Ala Pro Gly LyS 3540 Ser
Gly Val Ser 50 Lys Gly Arg Phe Thr Ile  65 70 Len Gin Met Asn Set Len
Arg Val 85 Ala Lys Gly Ar g Asp Ala 10 0 Thr Val Set Se 115 <210> 240
<211> 348 56  Mt1CT/US200IZ <212> DNA <213> Artificial Sequence
<220> <223> Synthetic <400> 240 gaagtgcagc tggtggaatc tggaggagga
ctggtgcagc ctggaagatc tctgagactg 60 tcttgtgctg cttctggatt tacatttgat
gattatgcta tgcattgggt gagacaggct 120 cctggaaagg gactggaatg ggtgtotgga
gtgtottgga atggaggaag 



/US

<212> DNA
<213> Àrt i f ic ial Sequence

<220>
<223> slmthetic

< 4 0 0 >  2 4 0
gaagtgfcagc Egrgtsggaatc tsggaggaqga ctggitgcagc cÈggaagaÈc tcEga9actg 60

tcttgEgctg ccEctggatt ÈacaÈtbgaÈ gagtatgÍcta cgcatEgggt gagacaggcÈ 120

cctggaaagg gacÈggaatrg ggtgectgga gtsgÈctstgga atsggaggaag aatscggatat L80
gctgatEctg tgaagggaag aÈttacaatsc tscÈagagÍata aLgctsaagfaa ttctctgbau 240

cEgcagiatga attctcEgag agctgaagrat acagrctcEgt attatügEgfc Uaagggaaga 300
gaugctsUt,tg atatctgggg acagiggaaca atggEgacag t'gtscEÈctr

<zLO> 241,
<2Lt> 7-7_6
<212> PRT
<213> ArtÍ f icial Sequence

<220>
<223> Synthetic

<400> 24J.
Glu Val G1n Leu VaL Glu Ser GIy GIy GL]¡ I,eu Val GIrI Pro Gly Arg

3 4 8

L 5 1"0 J - f

Ser Leu Argf Ireu Ser Cys ALa A].a Ser G1y Pl.e T}.r Phe AsB Asp Tyr

2 0 2 5 3 0
Ala Met His Trp Val- Arg Gfn Àl-a Pro GIy lrys Gly lreu GIU Trp Val

3 5 4 0 4 5
ser GIy val ser Trp Asn GIy GIy Arg rle GIy Ð¡r A1a 'âsp ser val

5 0  5 5  6 0
IJys G1y Arg Phe Thr Ile Ser Àrg ì\sp Àsn ÀIa Lys Asr¡ Ser Leu Tyr
6 5  7 0  7 5  8 0
IJeu Gln MeC Asn Ser Leu Àrg A1a G]-u Asp Tfrr AIa IJeu Tyr Ð¡r Cys

8 5  9 0  9 5
Ala Lys Gly Arg Asp Ala Phe ÀsB Ile Trp GIy Gln Gly Thr Met Val

L 0 0
Thr Val Ser Ser

L 1 5

1 0 5 1 L 0

<2LO> 242
< 2 l L >  3 3 0
<212> PRT
<213> Arc, i f ic iaL sequence

<220>
<223> SyrruheLic

<400> 242
Ala Ser Thr Lys Gly Pro Ser Val- Phe Pro IJeu å.la Pro Ser Ser Irys

1 n 1 5- f 5

Ser Tl.r Ser Gly Gty Thr A].a A].a IJeu GIy Cys Leu VaI Lys Asp Tyr
2 0 2 5 3 0

Phe Pro G]-u Pro Va]- Thr Val Ser Trp Asn Ser GIy Àla IJeu Tf¡r Ser
3 5 4 0 45

Gly Vat His Thr PÏ¡e Pro ÀIa Va1 IJeu Gl¡a Ser Ser GIy IJeu lPyr Ser

5 0  5 5  6 0
IJeu Ser Ser Val Va1 Thr Val Pro Ser Ser Ser Leu GJ-y Thr Gl-n Thr

6 5 , 7 0 7 5 8 0
lr¡rr fle Cys Asn VaI Àsn His Lys Pro Ser esn thr Lys Va1 Asp Irys

8 5  9 0  9 5
Lys Val G1u Pro Lys Ser CyÊ Asp Lys Thr His Thr Cys Pro Pro Cys

i 7

1 0 0 1 0 5

57

1 1 0

aatcggatat 180 gctgattctg tgaagggaag atttacaatc tctagagata atgctaagaa
ttctctgtat 240 ctgcagatga attctotgag agctgaagat acagctctgt attattgtgc
taagggaaga 300 gatgattttg atatctgggg acagggaaCa atggtgacag tgtcttct
348  <210> <211> <212> <213> 241 116 PRT Artificial Sequence  <220>
Leu Val Glu Set Gly Gly Gly Dell Val       510 Leu Set Cys Ala Ala Set Gly
2025 Ala Met His Trp Val Arg Gin Ala Pro Gly 3540 Set Gly Val Set Trp
Asn Gly Gly Arg Ile 5055 Lys (fly Arg Phe Thr Ile Set Arg Asp Asn 6570
Leu Gin Net Asn Set Len Arg Ala Gin Asp                        8590 Ala Lys Gly
Arg Asp Ala Phe Asp Ile Trp                100105 Thr Val Set Ser 115 <210>
<211> <212> <213> 242 330 PRT Artificial Sequence  <220> <223>
Synthetic <400> 242 Ala Ser Thr Lys Gly Pro Set Val Phe Pro Len Ala Pro
Ser Set Lys 151015 Set Thr Ser G1 y Gly Thr Ala Ala Len Gly Cys Leu
Val Lys Asp Tyr 202530 Phe Pro Gin Pr o Val Thr Val Set Trp Asn Set Gly
Ala Len Tilt Set 



.ès-n qy-T LyF Ttrf Tìr Efg PJ9 v+l leu A9I) s-gr ÀPP .G-I,v ser Plte Phe

Leu Itr]rr Ser Lys Leu Thr Val Asp l,ys Ser Arg Trp Gln GIn GI]¡ Asn

/US

Pro ALa Pro Glu Leu IJeu Gly GIy Pro Ser val Phe Ler¡ Phe Pro Pro

1 L 5 L20 t ¿ Ð

Lys Pro Irys Àsp Thr Leu Mets IIe Ser Àrg Thr Pro Glu VaL Thr cys

1 3 0 1 3 5 1 4 0
Val VaL Val Àsp VaI Ser His G].u Asp Pro G1u Val f,ys Phe Asn Trp

1 A 5  1 s O  1 5 S  1 6 0

Tyr Val Asp GLy Val Glu Val His Àsn Ala Lys rhr Lys Pro Arg Glu

L 6 5  1 ? 0  L 7 5
GIu Gln Ttyr Asn Ser Thr ryr Arg VaI VaI Ser Val Leu Thr VaI IJeu

r_8 0 1 8 5 1 9 0
His Gln Asp Trp r,eu Asn Gly l'ys Glu sltr r'ys cys rJys va1 ser Asn

1 9 5 2 0 0 ¿ v 5

f"ys AIa Leu Pro AIa Pro Ile GLu Lys Thr I1e Ser Lys À14 Lys Gly
21-o 215 220

Gln Pro Arg GIu Pro GIn vat Tyr Thr lreì.r Pro Pro Ser Arg Asp GIl¡
225 2go 235 240
Leu Thr lrys Asn GLn Val Ser Ïreu Thr Cys l¡eu VaI Lys Gly Phe 'Ilitr

245 250 255
Pro Ser Àsp I1e À1a VaL Glu Trp GLu Ser Àsn Gly Gln Pro G1u Asr¡

260 265 2'70

2 9 0 295 3 0 0
Val Phe ser cys ser Val- Met His G].u Ala Leu His Àsn His Tyr Thr

3 0 5 3 1 0 3 1 5 320
Gln f.ys Ser IJeu Ser Leu Ser Pro GLy Lys

5 ¿ 5 3 3 0

<2to> 243
<2L3-> 327
<2L2> PRT
<2L3> Artí f icial Seguence

<220>
<223> slmÈhetÍc

< 4 0 0 >  2 4 3
Al-a Ser Thr Lys G1y Pro Ser Vaf Phe Pro Leu A1a Pro Cys Ser Àrgf

L 5 l - 0 1 5
ser Thr ser GIu ser Thr Ala Àla r,eu GI]z Cys T'eu Va1 r'ys Asp Tyr

2 0 2 5 3 0
Pfre Pro G1u Pro VaI Thr VaI Ser Trp Asn Ser GIy ÀIa Leu Tl.r Ser

3 5 4 0 4 5
GIy Val His Tl-r Phe Pro À14 VaL IJeu GIn Ser Ser Gly Ireu Tyr Ser

50  55  60
Leu Ser Ser VaI Val- fhr Val Pro Ser Ser Ser f,eu Gly Thr Lys Thr

6 5 7 0 8 0
I$rf Thr Cys Àsn Val Àsp His Lys Pro Ser Asn Thr Lys Va]- Asp Lys

8 s  9 0  9 5
Àrg Va1 G].u Ser l¡ys Ðrr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro

1 0 0 1 0 5 1 1 0
GLu Phe l¡eu GLy Gly Pl.o Ser Val Phe Leu Phe Pro Pro fJys Pro Lys

1 1 5 L20 L25
Asp T}.r Leu Met Ile Ser Arq Thr Pro Glu VaI Thr Cys VaJ- Va]. Va1

1 3 0 1 ? Ã 1 4 0
Asp Val Ser GIn GIu Àsp Pro GLu Val Gln Phe Asn TrI) fyr VaI Asp
L 4 5 L 5 0 1.55 L 5 0
G].y VaI Glu VaI His Asn Àla Lys Thr Lys Pro Àrg Glu GLu GIn Phe

x 6 5 1 7 0 L75
Asn ser Thr Tyr Àrg Val Va1 ser val r.eu Thr vaL f,eu His GIn Asp

l_80 1 8 5 1 9 0
Trp IJeu Asn Gly Lys Glu tryr Lys Cys Lys Val Ser Àsn IJys GIy I',eu

s8

;B

354045 Gly Val His Th r Phe Pro Ala Val Len Gin Set Set Gly Len Tyr Set
505560 Len Set Set Val Val Thr Val Pro Set Set Set Len Gly Tilt Gin Thr
65 70 75 80 Tyr Ile Cys Asn Val ASn His Lys Pro Set Asn Tilt Lys Val Asp
Lys 859095 Lys Val Glu Pro Lys Set dye Asp Lys Thr His Tilt Cys Pro Pro
Cys 100105110 57         2SAdig imuleCTIUS200   Iti I!fif              Pro Ala
Pro Gin Len Len Gly Gly Pro Se= Val Phe Len Phe Pro Pro 115120125
Lys Pro Lys Asp Thr Len Met Ile Ser Arg Thr Pro Gin Val Thr Cys
130135140 Val Val Val Asp Val Ser His Gin Asp Pro Gin Val Lys Phe Asn
Tip 145150155160 Tyr Val Asp Gil' Val Gin Val His Asn Ala Lys Thr Lys
Pro Arg Gin 165170175 Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Se= Val
Len Thr Val Len 180185190 His Gin Asp Trp Len Asn Gly Lys Gin Tyr Lys
Cys Lys Val Ser Asn 195200205 Lys Ala LeU Pro Ala Pro Ile Glu Lys Thr
Ile Ser Lys Ala Lys Gly 210215220 Gin Pro Arg Gin Pro Gin Val Tyr Thr
Len Pro Pro Ser Arg ASP Gin 225230235240 Len Thr Lys Asn Gin Val
Set Len Thr Cys Len Val Lys Gly Phe Tyr 245250255 Pro Ser Asp Ile Ala
Val Gin Trp Gin Ser Asn Gly Gin Pro Glu Asn 260265270 Asn Tyr Lys Thr
Thr Pro Pro Val ten Asp Ser Asp Gly Ser Phe Phe 275280285 Len Tyr Ser
Lys Len Thr Val Asp Lys Ser Arg Tip Gin Gin Gly Asn 290295300 Val Phe
Ser Cys Ser Val Met His Gin Ala Len His Asn His Tyr Tin 305 310 315 320
Gin Lys Sex- Len Ser Len Ser Pro Gly Lys 



/US

195 200 20s
Pro Ser Ser ILe GLu f,ys Thr fl-e Ser llys À].a Lys c1y Gln Pro Argf

2L0 ¿ ! 5 220
G1u Pro G].n Val Tyr Thr IJeu Pro Pro Ser Gln c1u GIU Met Tbr IJys
¿ ¿ = 230 2 3 5 240
Asn Glr¡ Va1 Ser l,eu Thr Cys Leu Va1 f.ys cly Phe fyr Pro Ser Asp

245 250 255
Ile Ala Val Glu Ðrp clu Ser Asn cly cln pTo cLu Àsn Asn T!¡r Lys

260 265 270
Thr lÐtrr Pro Pro Va1 Leu Asp Ser Àsp GIy Ser Phe Phe Leu Ttrf Ser

275 2 8 0 285
Arg Leu Thr VaI Àsp Lys Ser l\rg Tr¡¡ GLn Glu e1y Asn Va1 Phe Ser

290 295 3 0 0
Cys Ser Val MeÈ His GLu ÀIa l¡eu His Asn His llr ?hr cln Lys Ser
3 0 s 3 1 0 3 L 5 320
Ireu Ser Leu Ser Leu G1y Lys

<21,O> 244
<2tL> 327
i2r2> pnd
<2L3> Àrtí f icial- Sequence

<220>
<223> SynÈhetic

<i l00> 244
ÀLa Ser Thr Lys eLy Pro ser val- ph.e pro Leu Ala pro Cys Ser Arg

1 0 L 5
Ser Thr Ser clu Ser Thr Ala ÀIa Leu cly Cys Leu VaL I¡ys Asp Ïlyr

2 0  2 s  3 0
Phe Pro Glu Pro Va1 Thr Val Ser Trp Asn Ser eIy Ala Leu Thr Ser

5 ) 4 0 4 5
G1y VaI His Thr Phe Pro Ala Val IJeu GIn Ser Ser GIy Leu Tfrr Ser

5 0  5 5  6 0
f¡eu Ser Ser VaL l¡al Thr Val Pro Ser Ser Ser lreu Gly fhr Lys Thr

. 6 5  ? 0  7 5  8 0
I1¡r Thr Cys Asn Va]- Àsp His Lys Pro Ser Asn Thr L,ys Val Asp IJys

8 5  9 0  9 5
Àrg Va1 G].u Ser lrys Tyr Gl-y Pro Pro Cys Pro Pro Cys Pro Ã].a Pro

100 1 0 5 L 1 0
G].lr Phe Leu G1y GIy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys

1r_5 120 L25
Asp Thr Leu Met f1e Ser Àrg llhr Pro el-u VaL Thr Cys VaI VaL Val

1 3 0 t_40
Asp VaI Ser cJ.n clu Àsp Pro GIu Val GIn Phe Asn Tr¡> Ðrr Val Asp
L45 1 5 0 1 5 5 1_6 0
GJ.y Val GIu VaI His Asn A1a Lys Thr Irys Pro Àrg GLu GLu c1n Phe

L 6 5 L 7 0 L ? 5
Asn Ser Thr Tyr å,rg Val Val Ser Val Leu. Thr Val lreu His c1n Asp

1 8 0 1 8 5 3_90
Trp IJeu Àsn cLy Lys G1u Tyr IJys Cys f,ys Va]- Ser Asn IJys GIy Leu

1 9 5 200 zo5
Pro Ser Ser fle cLu Lys Thr Ile Ser frys A1a IJys GLy GIn Pro Arg

2 t o ¿ L 5 220
G].u Pro G].n Val r}rr Thr IJeu pro pro Ser Gln GIu Glu Met Thr Lys
2 2 5 230 235 240
Asn Gln Val Ser Leu Thr Cys Leu Val I¡ys GLy Phe TSrr pro Ser Asp

245 2 5 0 255
Ile Ala Val Glu Trp GIu Ser Asn Gly Gln Pro GLu Asn Àsr: îyr IJys

260 265 270
Thr Thr Pro Pro Va1 Leu Àsp Ser Asp Gly Ser PÏ¡e Phe l¡eu fyr Ser

; 9

275 280

59

285

325330 <210> 243 <211> 327 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic <400> 243                      Ala Ser Thr Lys Gly Pro
Bar Val Phe Pro Len Ala Pro eye Bar Arg I151015 [Bar Thr Ser Gin Ser
Thr Ala Ala Len Gly Cys Len Val Lys Asp Tyr 202530 Phe Pro Glu Pro val
Thr Val Ser Trp Asn Sex- Gly Ala Len Thr Ser 354045 Gly Val His Thr Phe
Pro Ala Val Len Gin Set Ser Gly Len Tyr Ser 505560 Leu Ser Bar Val Val
Thr Val Pro Ser Sex- Sex- Leu Gly Thr Lys Thr 65707580 Tyr Tin Cys Asn
val Asp His Lys Pro Set Asn Thr Lys Val Asp Lys 859095 Arg Val Gin
Sex- Lys Tyr Gly Pro Pro eye Pro Bar Cys Pro Ala Pro 100105110 Gin
Pita Len Gly Gly Pro Set Val Pita Len Phe Pro Pro Lys Pro Lys
115120125 Asp Thr Len Met Ile Ser Arg Thr Pro Gin Val Tilt Cys Val Val
Val 130135140 Asp Val Bar Gin Glu Asp pro Gin Val Gin rite Asn Trp Tyr
Val Asp 145150155160 Gly Val Gin Val His Asn Ala Lys Tilt Lys Pro Arg
Gin Gin Gln Phe 165170175 Asn Ser Thr Tyr Arg Val Val Set Val Len Thr
Val Len His Gin Asp 180185190 Trp Len Asn Gly Lys Gin Tyr Lys Cys Lys
Val Set Asn Lys Gly Len    nitseCTIUS2007a4 oi011111111     195200205
Pro Set Set Ile Gin Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg
210215220 Gin Pro Gin Val Tyr Thr Len Pro Pro Set Gin Gin Gla Net Thr
Lys 225230235240 Asn Gin Val Ser Leu Thr Cys Len val Lys Gly Phe Tyr
Pro Ser Asp 245250255 Ile Ala Val Gin Trp Gin Ser Asn Gly Gin Pro Gin
Asn Asn Tyr Lys 260265270 Tin Phi Pro Pro Val Len Asp Ser Asp Gly Set
rho Phe Len Tyr Sat 275280285 Arg Leu Thr Val Asp Lys Set Arg Try Gin
Gin Gly Asn Val Phe Set 290295300 Cys Set Val Net His Gin Ala Leu His
Asn His Tyr Thr Gin Lys Ser 305 310 315 320 Len Set Len Ser Leu Gly
Lys 325 <210> 244 <211> 327 <212> PAT <213> Artificial Sequence
<220> <223> Synthetic <400> 244 Ala Set Thr Lys Gly Pro Ser Val Phe
Pro Leu Ala Pro Cys Ser Arg 151015 



Arg Leu thr Val Asp Lys Ser Arg Trp G1n GJ.u Gly Asn Val Phe Ser
2 9 0  2 9 5  3 0 0

Cys Ser Val Met His GIU Al-a Leu His Asn His lyr Thr Gl-n Lys Ser
30s 3r-0 315 320
Leu Ser Leu Ser Leu G]y Lys

325

< 2 L 0 >  2 4 5
<2Lr> I
<212>  PRT
<2J,3> Artif icial- Sequence

<220>
<223> Synthet ic

<220>
<22L> VARÏANT
< 2 2 2 >  ( 1 )  . . .  ( S )
<223> Xaa : Any Amino Acid

<400>  245
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<21"0>  246
<2L1>  I
<2L2> PRT
<2I3> Art i f ic ia l  Sequence

<220>
<223> Synthetic

<220>
<22L> VARTANÎ
< 2 2 2 >  ( 1 )  . . .  ( 8 )
<223> Xaa : Any Amino Acid

<400>  246
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

<2LO> 247
< 2 L r >  7 9
<2r2> PRII
<2L3> Artif iciaÌ Sequence

< 2 2 0 >
<223> Slmthet ic

<220>
<22L> VARIANT
< 2 2 2 >  ( 1 ) . . .  ( 1 9 )
<223> Xaa = Any Amino Acid

<400> 24'7

60

Ser Thr Ser Gin Ser Thr Ala Ala Leu Gly Cys Lou Val LyS ASp Tyr
202530 Phe Pro Glu Pro Val Tar Val Set Trp Asn Set Gly Ala Len Thr Ser
354045 Gly Val His TI-it rho Pro Ala Val Len Gin Ser Sat Gly Leu Tyr Set
505560  Len Set Ser Val Val Thr Val Pro Set Set Ser Len Gly Thr Lys Tin
.65 70 75 80 Tyr Thr Cys Asn Val Asp His Lys Pro Set- Asn Thr Lys Val
Asp Lye 859095 Arg Val Gin Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys
Pro Ala Pro 100105110 Glu Phe Len Gly Gly Pro Ser Val Phe LeU Phe
Pro Pro Lys Pro Lys 115120125 Asp Thr Len Met Ile Set Arg Tin Pro Gin
Val Thr Cys Val Val Val 130135140 Asp Val Set Gin Clu Asp Pro Gin Val
Gin Phe Asn Trp Tyr Val Asp 145150155160 Gly Val Gin Val His Asn Ala
Lys Thr Lys Pro Arg Glu Gin Gin Phe 165170175 Asn Set Thr Tyr Arg Val
Val Set Val Len Thr Val Len His Gin Asp 180185190 Trp Len Asn Gly Lys
Gin Tyr Lys Cys Lys Val Set ASn Lys Gly Len 195200205 Pro Set Set Ile
Glu Lys Thr Ile Set Lys Ala Lys Gly Gin Pro Arg 210215220 Gin Pro Gin
Val Tyr Thr Len Pro Pro Set Gin Gin Gin Met Thr Lys 225230235240 Asn
Gin Val Ser Len Thr Cys Len Val Lys Gly Phe Tyr Pro Set Asp 245250255
Ile Ala Val Gin Try mu Ser Asn Gly Gln Pro Gin Asn Asn Tyr Lys
260265270 Thr Phi Pro Pro Val Len Asp Sex' Asp Gly Set Phe Phe Len
Tyr Ser 275280285  Arg Len Phi Val Asp Lys Ser Arg Tip Gin Glu Gly Asn
Val Phe Ser 290295300 Cys Ser Val Met His Glu Ala Leu His Asn His Tyr
Thr Gin Lys Ser 305 310 315 320 Leu Ser Leu Ser Lou Gly Lys 325
<210> 245 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic <220> <221> VARIANT <222> (1)...(8) <223> Xaa = Any inn
Acid  <400> 245 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 15 <210> 246
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<220> <221> VARIANT 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xâa Xaa Xaa Xaa Xaa
1  5  1 0  1 s

Xaa Xaa Xaa

<210> 248
<2LL>  I
<272> PRT
<21,3> Artif icial Sequence

<220>
<223> Synthetic

<220>
<22I> VARIANT
< 2 2 2 >  ( 1 )  . . .  ( B )
<223> Xaa : Any Amino Acid

<4a0> 248
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

5

<210> 249
< 2 L L >  3
<212> PRT
<213> .Artif icial Sequence

<220>
<223> Synthet ic

< 2 2 0 >
<221.> VARTANT
< 2 2 2 >  ( 1 )  . . .  ( 3 )
<223> Xaa : Any Amino Acid

< 4 0 0 >  2 4 9
Xâa Xaa Xaa

I
!

<270> 250
<271> 9
<272> PRT
<2L3> Art i f ic ia l  sequence

<220>
<223> Synthet ic

<220>
<22T> VÀRTANT
< 2 2 2 >  ( 1 ) . . .  ( 9 )
<223> Xaa : Any Amino Acid

<400>  250
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

6 T

<222> (1)...(9) <223> Xaa = Any Amino Acid <400> 246 Xaa Xaa Xaa
Xaa Xaa Xaa Xaa Xaa 15  <210> 247 <211> 19 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic <220> <221> VARIANT <222>
(1)...(19) <223> Xaa = Any Amino Acid <400> 247  Xaa Xaa Xaa Xaa Xaa
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa  151015 Xaa Xaa Xaa
<210> 248 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic <220> <221> VARIANT <222> (1)...(8) <223> Xaa - Any Amino
Acid <400> 248 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 15 <210> 249
<211> 3 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<220> <221> VARIANT <222> (1)...(3) <223> Xaa = Any Amino Acid
<400> 249 Xaa Xaa Xaa 1 <210> 250 <211> 9 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic <220> <221> VARIANT <222>
(1)...(9) <223> Xaa = Any Amino Acid <400> 250 Xaa Xaa Xaa Xaa Xaa
Xaa Xaa Xaa Xaa 15  <210> 251 <211> 311 <212> PRT <213> Macaca
Fascicularis <400> 251 Ala Pro Gly Gly Cys Pro Ala Gin Glu Val Ala Arg
G/y Val Leu Thr 



< 2 r 0 >  2 5 L
<21-7> 377
<212>  PR l
<21,3> Macaca FascicuLaris

<400> 25r
Ala Pro Gly Gly Cys Pro Ala GLn GÌu Val- A1a Arg Gly Val Leu Thr

1 5 1 0 1 s
Ser Leu Pro Gly Asp Ser VaI Thr Leu Thr Cys Pro G1y Gly Glu Pro

2 0  2 5  3 0
GIu Asp Asn AIa Thr Val His Trp Vat Leu Arg Lys Pro Al-a Val Gly

3 5  4 0  4 5
Ser His Leu Ser Arg Trp Ala Gly Val Gly Arg Arg Leu Leu Leu Arg

50  55  60
Ser VaI Gl-n Leu His Asp Ser Gly Àsn Tyr Ser Cys Tyr Arg Ala Gly
6 5  1 0  7 5  B 0
Arg Pro Aì.a Gly thr VaI His Leu Leu Val Asp Val Pro Pro Gl-u GLu

85  90  95
Pro Gln Leu Ser Cys Phe .Arg Lys Ser Pro Leu Ser Asn Val AIa Cys

G1u rrp .j, å:3 o;s êê; iÈ; Ë;ó å:: Þ;ó rh; rhi it; ål: väi réü
l1s L20 L25

Leu Val Arg tys Phe Gln .Asn Ser Pro AIa Glu Asp Phe Gln GIu Pro
1 3 0  1 3 5  1 4 0

Cys G1n Tyr Ser G1n Glu Ser GLn Lys Phe Ser Cys GIn Leu AIa Val
1-45 150 155 L60
Pro GLu GIy Asp Ser Ser Phe Tyr Ile VaI Ser Met Cys Val Ala Ser

16s t70 715
Ser Val G1y Ser Lys Leu Ser Lys Thr Gln Thr Phe GJ-n GIy Cys Gly

1 8 0  1 8 5  1 9 0
Ile Leu G1n Pro Asp Pro Pro Ala Asn Tle Thr Val Thr AIa Val AIa

L95 200 20s
Arg Asn Pro Arg Trp Leu Ser Val Thr Trp GJ-n Asp Pro His Ser Trp

270 2L5 220
Asn Ser Ser Phe Tyr Arg Leu Arg Phe Glu Leu Arg Tyr Arg AIa GIu
225  230  235  240
Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln His His

245 250 255
Cys VaI Ile His Asp Ala Trp Ser G1y Leu Arg His Va1 VaI GIn Leu

2 6 0  2 6 5  2 7 0
Arg Ala Gln Glu Glu Phe Gly G1n Gly Glu Trp Ser GIu Trp Ser Pro

275  2BO 285
Gl.u Ala Met GIy Thr Pro Trp Thr GIU Ser Arg Ser Pro Pro Ala Glu

290 295 300
Asn GIU VaJ. Ser Thr Pro Thr
3 0 s  3 1 0

62

151015 Ser Leo Pro Gly Asp Ser Val Thr Leu Thy Cys Pro Gly Gly Gin
Pro 202530 Glu Asp Asn Ala Thr Val His Trp Val Leo Arg Lys Pro Ala Val
Gly 354045 Ser His Leu Set Arg Trp Ala Gly Val Gly Arg Arg Leo hen Leo
Arg 505560 Ser Val Gin Leo His Asp Set Gly Asn Tyr Set Cys Tyr Avg Ala
Gly  65 70 75 80 Arg Pro Ala Gly Thr Val His Leo Leo Val Asp Val Pro Pro
Glu Glu 859095 Pro Gin Leo Set Cys Phe Arg Lys Ser Pro Leo Set Asn
Val Ala Cys 100105110 Gin Trp Gly Pro Avg Ser Thr Pro Set Pro Thy Thr
Lys Ala Val Leo 115120125 Leo Val Arg Lys Phe Gln Asn Set Pro Ala Glu
Asp Phe Gin Glu Pro 130135140 Cys Gin Tyr Set Gin Glu Ser Gin Lys
Phe Set Cys Gin Leo Ala Val 145150155160 Pro Gin Gly Asp Set Ser Phe
Tyr Ile Val Ser Met Cys Val Ala Set 165170175 Ser Val Gly Ser Lys Len
Ser Lys Thr Gin Thr Phe Gin Gly Cys Gly 180185190 Ile Leo Gin Pro Asp
Pro Pro Ala Asn Ile Thr Val Thr Ala Val Ala 195200205 Avg Asn Pro Arg
Trp Leo Ser Val Thy Trp Gin Asp Pro His Ser Trp 210215220 Asn Set Set
Phe Tyr Arg Leu Arg Phe Glu Leo Arg Tyr Arg Ala Glu 225230235240 Arg
Ser Lys Thy Phe Thy Thr Trp Net Val Lys Asp Leo Gin His His 245250255
Cys Val Ile His Asp Ala Trp Set Gly Leo Arg His Val Val Gin Leo
260265270 Arg Ala Gin Glu Glu Phe Gly Gin Gly Glu Trp Ser Gin Trp Set
Pro 275280285 Glu Ala Met Gly Thr Pro Trp Thy Gin Ser Arg Set Pro Pro
Ala Glu 290295300 Asa Glu Val Set Thy Pro Thr 305310             


