
DESCRIPTION IMPROVED
ANTIBODY MOLECULES
5Technical Field        The
present Invention relates to
pharmaceutical compositions
comprising an anti-IL-6
receptor antibody as an
active ingredient, methods
for producing the
compositions, and such.
Dad__cmund Art Antibodies
are drawing attention as
pharmaceuticals as they arc
highly stable in plasma 10
and have few adverse
effects. Among them, a
number of IgG-type antibody
pharmaceuticals are
available on the market and
many antibody phammceuticals
are current/5i ander
development (Non-Patent
Documents I and 2). It-6 is
a cytokine involved in
various autoimxnune
diseases, inflammatory
diseases, malignant tumors,
and so on (Non-Patent
Document 3). TOCILIZUMAD, a
humanized anti-IL-6 receptor
IgGI antibody, specifically
binds to the IL-6 15
receptor. It is thought that
TOCILIZUMAS can be used as a
therapeutic agent for
IL-6-associated diseases
such as rheumatoid
arthritis, since it
neutralizes the biological
activity of IL-6 (Patent
Documents 1 to 3, and
Non-Patent Document 4).
TOCILIZUMAB has been
approved as a therapeutic
agent for Castleman's
disease and rheumatoid
arthritis in Japan
(Non-Patent Document 5).
20Humanized antibodies such
as TOCILTZUMAB are
first-generation antibody
pharmaceuticals.
Second-generation antibody
pharmaceuticals are
currently being developed by
improving the efficacy,
convenience, and cost of
first-generation antibody
pharmaceuticals. Various
technologies that are
applicable to
second-generation antibody
pharmaceuticals are being
developed. Technologies for
enhancing effector function,
antigen-binding ability, 25
phannacokineties, and
stability, as well as
technologies for reducing
the risk of immunogenicity
have been reported. As
methods for enhancing drug
efficacy or reducing dosage,
technologies that enhance
antibody-dependent
cell-mediated cytotoxie
activity (ADCC activity) or
complement-dependent
cytotoxic activity (CDC
activity) through amino acid
substitution in the Fe
region of an IgG antibody
have been repotted
(Non-Patent Document 6).
Furthermore, 30 affinity
maturation has been reported
as a technology for
enhancing antigen-binding
ability or
antigen-neutralizing ability
(Non-Patent Document 7).
This technology enables one
to enhance antigen-binding
activity by introducing
amino acid mutations into
the complementarity
determining (CDR) region of
a variable region or such.
The enhancement of
antigen-binding ability
improves in vitro biological
activity or reduces dosage,
and furthermore improves in
vivo 35efficacy (Non-Patent
Document 5). Currently,
clinical trials are being
conducted to assess
Mutavizumab (produced by
affinity maturation), which
is expected to have a
superior efficacy  2  than
Palivizumab, a
first-generation anti-RSV
antibody pharmaceutical
(Non-Patent Document .9). An
anti-1L-6 receptor antibody
with an affinity of about
0.05 104 (i.e., greater
affinity than that of
TOCILIZUMA13) has been
reported (Patent Document
4). However, there is no
report describing a human,
humanized, or chimeric
antibody having an affinity
greater than 0.05 nM. 



5A problem encountered with
current antibody
pharmaceuticals is the high
production cost associated
with the administration of
extremely large quantities
of protein. For example, the
dosage of TOCILIZUMAB, a
humanized anti-IL-6 receptor
IgG1 antibody, has been
estimated to be about 8
mg/kg/month by intravenous
injection (Non-Patent
Document 4). Its preferred
form of administration is
subcutaneous formulation in
chronic autoirnmune
diseases, 10 In general, it
is necessary that
subcutaneous formulations
are high-concentration
formulations. From the
perspective of stability or
such, the limit for IgG-type
antibody formulations is
generally about 100 nigeml
(Non-Patent Document 10).
Low-cost, conveni6M
second-generation antibody
pharmaceuticals that can be
administered subcutaneously
in longer intervals can be
provided by increasing the
half life of an antibody in
the plasma to prolong its 15
therapeutic effect and
thereby reduce the amount of
protein administered, and by
conferring the antibody with
high stability.        eRn
is closely involved in
antibody phamaatiokineties.
With regard to differences
in the plasma half-life of
antibody isotypes, IgC41 and
IgG2 are known to have
superior plasma half-life
than IgG3 and TeG4
(Non-Patent Document 11). As
a method for further
improving 20 the plasma
half-life of Igor and IgG2
antibodies which have
superior plasma half-lives,
substitution of amino acids
in the constant region which
enhances the binding to FoRn
has been reported
(Non-Patent Documents 12 and
13). From the viewpoint of
immunogenicity, further
improvement of the plasma
half-life is performed by
substituting amino acids
preferably in the variable
region rather than in the
constant region (Patent
Document 5). However, there
is no 25 report to date on
the improvement of the
plasma half-life of 11-6
receptor antibodies through
alteration of the variable
region.       Another
important problem
encountered in the
development of
biopharmaceuticals is
ithmunogenicity. In general,
the immunogenicity of mouse
antibodies is reduced by
antibody humanization. It is
assumed that immunogeni city
risk can be further reduced
by using a 30 germline
framework sequence as a
template in antibody
humanization (Non-Patent
document 14). However, even
Adalirnumab, a fully human
anti-TNF antibody, showed
high-frequency (13% to  17%)
hnmunorienicity, and the
therapeutic effect was found
robe reduced in patients who
showed immunogenicity
(Non-Patent documents 15 and
16). T-cell cpitopes may be
present even in the CDR of
human antibodies, and these
T-cell epitopes in CDR are a
poesible cause of 35
immunogenicity. In silicn
and in vitro methods for
predictingepitopes have been
3 reported (Non-Patent
documents 17 and 18). It is
assumed that immunogenicity
risk can be reduced by
removing T-cell epitopes
predicted using such methods
(Non-Patent document 19).
TOCILIZUMAB, a humanized
anti4L-6 receptor IgG1
antibody, is an IgG1
antibody obtained by
humanizing mouse antibody
PM1. CDR grafting is carried
out using humanNEW 5 and AEI
sequences as template
framework for H and L
chains, respectively;
however mouse sequence amino
acids are remitted in the
framework as essential amino
acids for maintaining the
activity (Non-Patent
Document 20). There is no
previous report that fully
humanizes the remaining
mouse sequence in the
framework of the humanized
antibody TOCILIZUMAS without
reducing the activity.
Furthermore, the CDR
sequence of 



10 TOCILIZUMAB is a mouse
sequence, and thus, like
Aclalimumab, it may have
T-cell cpitopes in the CDR,
which may have a potential
linratmogenicity risk. In
clinical trials of
TOCILIZUMAB,
anti-TOCTLIZUMAB antibodies
were not detected at the
effective dose of 8 mrukg,
but they were observed at
the doses of 2 mg/kg and 4
mg/kg (Patent Document 6).
These suggest that there is
still room for improvement
for the inamunogenicity of
15 TOCILIZUMAB. However,
there has been no report an
reducing the immtmogenicity
risk of TOCIL1ZUMAB by amine
acid substitution.       The
isotype of TOCIL1ZUMAB is
IgGI. The isotype difference
refers to difference in the
constant region sequence.
Since the constant region
sequence is assumed to have
strong influence on the
e,ffeetor function,
pharmacokinetics, physical
properties, and so on,
selection of the constant
region sequence is very
important fur the
development of antibody
pharmaceuticals (Non-Patent
Document 11). In recent
years, the safety of
antibody pharmaceuticals has
become of great importance.
Interaction between the
antibody Fe portion and Fey
receptor (effector
fitnction) may have caused
serious adverse effects in
phase-I clinical trials of
TGN1412 (Non-Patent
Docinnent 21). For antibody
pharmaceuticals designed to
neutralize the biological
25activity of an antigen,
the binding to Fey receptor,
which is important for
effector functions such as
ADCC, is unnecessary. The
binding to Foy receptor may
even be unfavorable from the
viewpoint of adverse
effects. A method for
reducing the binding to Fey
receptor is to alter the
isotype of an IgG antibody
from IgG1 to IgG2 or lgG4
(Non-Patent Document 22).
IgG2 is more favorable than
IgG4 from the viewpoint of
pharmacokineties and Fey
receptor 1 binding 30
(Non-Patent Document 11).
TOCILIZUMAB is an IL-6
receptor-neutralizing
antibody, and its isotype is
1g01. Thus, in view of the
potential adverse effects,
IgG2 may be a preferred
isotype since effector
functions such as ADCC are
not needed.       Meanwhile,
when developing antibody
pharmartuticals,
physicochemical properties
of the proteins, in
particular, homogeneity and
stability are very crucial.
It has been reported that
35for the Ig02 isotype,
there is significant
heterogeneity derived from
the disulfide bonds in the
hinge region (Non-Patent
Document 23). It is not easy
and would be more costly to
4 manufacture them as
pharmaceutical in
large-scale while
maintaining the objective
substances/related
substances related
heterogeneity derived from
disulfide bonds between
productions. Thus, single
substances are desirable as
much as possible.
Fm-thermore, for
heterogeneity of the
II-chain C-terminal
sequences of an antibody,
deletion of C-terminal amino
5 acid lysine residue, and
amidation of the C-terminal
carboxyl group due to
deletion of both of the two
C-terminal amino acids,
elycine and lysine, have
been reported (Non-Patent
Document 24). In developing
igG2 isotype antibodies as
phamiacenticals, it is
preferable to reduce such
heterogeneity and maintain
high stability. To produce
convenient, stable,
high-concenfration,
subcutaneously-administered
formulations, it is
preferable that not only the
stability is high, but 10
also the plasma half-life is
superior to that of IgG1
which is the isowpe of
TOCILIZUMAB. However, there
is no previous report on
constant region sequences
for antibodies with the
1g02-isotype constant region
that have reduced
heterogeneity, high
stability, and superior
plasma half-life than
antibodies with the IgG1
isotype constant region.
Prior art documents related
to the present invention are
shown below: 15 [Prior Art
Documents] 
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'Problems to be Solved by
the Disclosure]       The
present.disclosure was
achieved in view attic above
circumstances. An objective
of the present disclosure is
to provide pharmaceutical
compositions that comprise
second-generation molecules
that are superior than the
humanized and-IL-6 receptor
IgG1 antibody TOCILIZIIKAB,
by altering the amino acid
sequences of the variable
and constant regions of
TOCILIZUMAB to enhance the
antigion-neutalizing ability
and improve
phannaeokinetics, such that
prolonged therapeutic effect
is exerted with a less
frequency of administration,
and inununovenicity, safety,
and physicochemical
properties (stability and
homogeneity) are improved
rhereMbelow, these
pharmaceutical compositions
may also be referred to as
the "agents" or the
"fommiations"). Another
objective is to provide
methods for producing such
pharmaceutical compositions.
LlYleans fur Solving the
Problems]  7        The
present inventors conducted
dedicated studies to
generate second-generation
molecules that are superior
than the first-generation
humanized anti-IL-6 receptor
Igdfi antibody TOCILIZEIMAB,
by altering the amino acid
sequences of the variable
and constant regions of
TOCILIZUIVIAlB to enhance
the efficacy and improve the
pharmacokinetics, so that
prolonged therapeutic effect
is exerted with a lower
frequency of administration,
and Mununogenicity, safety,
and physicochemical
properties (stability and
homogeneity) are improved.
As a result, the present
inventors discovered
multiple CDR mutations in
the variable regions of
TOCILIZLIMAB that improve
the binding ability
(affinity) to the antigen.
The present inventors thus
successfully improved the
affinity significantly using
a combination of such
mutations. The present
inventors also succeeded in
improving pharmacoldnetics
by introducing modifications
that lower the isoelechic
point of the variable region
sequence. The present
inventors also succeeded in
improving phannacokinetics
by making the binding to the
I1-6 receptor antigen to be
pH-dependent, so that a
single antibody molecule can
neutralize the antigen
multiple times. Furthermore,
the present inventors
successfully reduced the
risk of immunogenicity by
fully humanizing the
mouse-derived sequences that
remain in the framework of
TOCILIZUMA.13 and reducing
the number of T-cell epitope
peptides in the variable
regions predicted in Elite,
Furthermore, the present
inventors also successfully
discovered novel constant
region sequences for the
constant region of
TOCILIZUNIAB, that reduce
the binding to the Fey
receptor as compared to IgGI
to improve safety, improve
the pharmacoldneties as
compared to IgG 1, and
reduce- the heterogeneity
due to the disulfide bonds
in the binge region of Ig02
and the heterogeneity due to
the H chain C-terminus
without decreasing
stability. The present
inventors sureassfully
produced second-generation
molecules that are superior
thari TOCILIZIALAB bit
appropriately combining
these amino acid sequence
alterations in the CDR,
variable regions, and
constant regions.  7a
In a first aspect, there is
provided an antibody that
comprises a heavy chain
variable region having the
sequence of SEQ ID NO: 20
and a light chain variable
region having the sequence
of SEQ ID NO: 23.       In a
second aspect, there is
provided an antibody that
comprises a heavy chain
having the sequence of SEQ
ID NO: 26 and a light chain
having the sequence of SEQ
ID NO: 29. In a third
aspect. there is provided a
gene encoding the antibody
as defined above. In a
fourth aspect, there is
provided vector carrying the
gene as defined above. In a
fifth aspect, there is
provided a host cell
carrying the vector as
defined above. In a sixth
aspect, there is provided a
method for producing an
antibody encoded 



by the gene as defined above
by culturing the host cell
as defined above.       In a
seventh aspect, there is
provided a pharmaceutical
composition comprising the
antibody as defined above or
an antibody produced by the
method as defined above.
"[he present disclosure
relates to pharmaceutical
compositions comprising a
humanized anti-1L-6 receptor
IgG antibody having superior
antigen (IL-6 receptor)-
binding ability, superior
phannacolcinetics, superior
safety and physical
properties (stability and
homogeneity), and further
reduced immunogenicity tisk,
by altering the amino acid
sequences of variable and
constant regions of the
humanized anti-IL-6 receptor
IgC, I antibody TOCILIZUMM3;
and methods for producing
such pharmaceutical
compositions. More
specifically, the present
disclosure provides: III a
polypeptide of any one of:
(a) a polypeptide that
comprises CDR1 comprising
the sequence of SEQ ID NO: 1
(CDRI of VH4-M73), CDR2
comprising the sequence of
SEQ ID NO: 2 (CDR2 of VH4-
M73), and CDR3 comprising
the sequence of SEQ ID NO: 3
(CDR3 of VFM-1v173);    ())
a polypeptide that comprises
CDRI comprising the sequence
of SEQ ID NO: 4 (CDR1 of
VH3-1073), CDR2 comprising
the sequence of SEQ ID NO: 5
(CDR2 of VII3-M73), and CDR3
comprising the sequence of
SEQ ID NO: 6 (CDR3 of
VII3-M73);      (c) a
polypeptide that comprises
CDR1 comprising the sequence
of SEQ ID NO: 7 (CDR1 of 5
VH5-M83), C0112 comprising
the sequence of SEQ ID NO: 8
((103<2 of VH5-M83), and
CDR3 comprising the sequence
of SEQ ID NO: 9 (CDR3 of
VH5-M83);   (d) a
polypeptide MA comprises
CDRI comprising the sequence
of SEQ II) NO: 10 (CDR1 of
VL1), CDR2 comprising the
sequence of SEQ ID NO: II
(CDR2 of VLI), and CDR3
comprising the sequence of
SEQ ID NO: 12 (CDR3 of VLI);
10(e) polypeptide that
comprises CDR1 comprising
the sequence of SEQ ID NO:
13 (CDRI of VL3),. CNR2
comprising the sequence of
SEQ ID NO: 14 (CDR2 of VL3),
and CDR3 comprising the
sequence of SEQ ID NO: 15
(CDR3 of VU); and (f) a
polypeptide that comprises
CDRI comprising the sequence
of SEQR) NO: 16 (CDRI of
VE5), CDR2 comprising the
sequence of SEQ II) NO: 17
(C1)R2 of VU), and CDR3 _ 15
comprising the sequence of
SEQ ID NO: 18 (CDR3 of VL5);
121 an antibody of any one
of:    (a) an antibody which
comprises a heavy chain
variable region that
comprises CDR} comprising
the sequence of SEQ ID NO: I
(CDR1 of VH4-1q173), CDR2
comprising the sequence of
SEQ ID NO: 2 (CDR2 of
VI-14-M73), and CDR3
comprising the sequence of
SEQ 20 ID NO: 3 (CDR3 of
VI14-M73), and a light chain
variable region that
comprises CDR1 comprising,
the sequence of SEQ ID NO:
10 (CDR1 of VL1), CDR2
conimising the sequence of
SEQ ID NO: 11 (CDR2 of
VI,1), and CURS comprising
the sequence of SEQ ID NO:
12 ((103<3 of VL1);    (b)
an antibody which comprises
a heavy chain variable
region that comprises CDR1
25 comprising Me sequence of
SEQ ID NO: 4 (CDR1 of
VI-L3-M73), CDR2 comprising
the sequence of SEQ ID NO: 5
(CDR2 of V1-13-14173), and
CURS comprising the sequence
of SEQ ID NO: 6 (CDR3 of
VH3-M73), and a light chain
variable region that
comprises CDR1 comprising
the sequence of SEQ ID NO:
13 (CDR1 of VU), CDR2
comprising the sequence of
SEQ ID NO: 14 (CDR2 of VL3),
and CDR3 comprising the
sequence of SEQ ID NO: 15
(CDR3 



30 of VL3); and    (c) an
antibody which comprises a
heavy Chain variable region
that comprises CDR1
comprising the sequence of
SEQ ID NO: 7 (CDR1 of
V/45-M83). CDR2 comprising
the sequence of SEQ ID NO: 8
(CDR2 of VH5-M83), and CDR3
comprising the sequence of
SEQ ID NO: 9 (CURS of
VI-15-M83), and a light
chain variable region that
comprises CDR1 35
comprisi.ng the sequence of
SEQ ID NO: 16 (CDR1 of
V1.5), CDR2 comprising the
sequence of  9  SEQ ID NO:
17 (CDR2 of VL5), and CDR3
comprising rho sequence of
SEQ ID No: Is (CDR3 of VL5);
[3] a variable region of any
one of:       (a) a heavy
chain variable region
comprising the sequence of
SEQ ID NO 19 (variable
region 5 of V1-14-M73);
(b) a heavy chain variable
region comprising the
sequence of SEQ ID NO: 20
(variable region of
VH3-11/173);   (c) a heavy
chain nriahle region
comprising the sequence of
SEQ ID NO: 21 (variable
region of VH5-M83); 10(d) a
light chain variable region
comprising the sequence of
SEQ ID NO: 22 (variable
region of VLI);   (e) a
light chain variable region
comprising the sequence of
SEQ ID NO: 23 (variable
region of VU): and       (I)
a light chain variable
region comprising the
sequence of SEQ ID NO: 24
(variable region 15of VL5);
[4] an antibody of any one
of: (a) an antibody that
comprises a heavy chain
variable region comprising
the sequence of SEQ ID NO:
19 (variable region of
V114-M73) and a light chain
variable region comprising
the sequence of SEQ ID NO:
22 (variable region of VLI);
20(b) an antibody that
comprises a heavy chain
variable region comprising
the sequence of SEQ ID NO:
20 (variable region of
VH34173) and a light chain
variable region comprising
the sequence of SEQ ID NO:
23 (variable region of VL3);
and 



(c) an antibody that
comprises a heavy chain
variable region comprising
the sequence of SEQ ID NO:
21 (variable region of
V115-M83) and a light chain
variable region comprising
the 25 sequence of SEQ ID
NO: 24 (variable region of
VL5); [5] a heavy chain or
light chain of any one of:
(a) a heavy chain comprising
the seqUence of SEQ ID NO:
25 (VH4-M73); (b) a heavy
chain comprising the
sequence of SEQ ID NO: 26
(V1134vI73); (c) a heavy
chain comprising the
sequence of SEQ ID NO: 27
(VH54483); 10(d) a light
chain comprising the
sequence of SEQ ID NO: 28
(VL1); (e) a light chain
comprising the sequence of
SEQ TD NO: 29 (VU); and (f)
a light chain comprising the
sequence of SEQ ID NO: 30
(VL5); [6] an antibody of
any one of:       (a) an
antibody that comprises a
heavy chain comprising the
sequence of SEQ ID NO: 25 35
(VH4-M73) and a light chain
comprising the sequence of
SEQ ID NO: 28 (VU):  10
rift an antibody that
comprises a heavy chain
comprising the SCgt1211CC of
SEQ ID NO: 26 (VH3-:2413)
and a light chain comprising
the sequence of SEQ ID NO:
29 (VL3), and   (c) an 1
antiboriy that comprises a
heavy chain comprising the
sequence of SFQ TO NO: 27
(V1154183) and alight chain
comprising the sequence of
SEQ ID NO: 30 (ILS); [712
dene encoding the
pelypeptidir of any one of
[I] to [61;  [8] a vector
carrying the gene of [7];
[9] alms) cell carrying the
vector of [8];  [10] a
method for producing the
polypeptide of any oneof [I]
to [6] by nu:axing the host
ell of [91; and 



[11] a pharmaceutical
composition comprising the
polypeptide of any one 01[1]
to [6] or a polypeptide
produced by the method of
[10]. [Effects of the
Disclosure]       he
humanized anti-IL-6 receptor
igG antibodies obtained
according to the present
disclosure have enhanced
efficacy and improved
pharmacokinetics; thus, they
can exert a prolonged
therapeutic effect with a
less administration
frequency. Brief DesCribtion
of the Drawings       Fig. 1
is a listing of mutation
sites that improve the
affinity of TOCILIZUMA13 for
the 1L-6 receptor. The HCDR2
sequence of TOCILIZEISIAB is
shown in SEQ ID NO: 81; the
IICDFC. sequence after
mutation (upper line) is
shown in SEQ ID NO: 82; the
IICDR2 sequence after
mutation (lower line) is
shown hi SEQ ID NO: 83; the
IICDR3 sequence of
TOCILIZUMAB is shown in SEQ
ID NO: 84; the IICDR3
sequence after mutation
(upper line} is shown in SEQ
ID NO: 85; the FICDR3
sequence after mutation
(lower line) is shown in SEQ
ID NO: 86; the LCDR1
sequence of TOCILIZUMAB is
shown in SEQ ID NO: 87; the
LODRI sequence after
mutation (upper line) is
shown in SEQ ID NO: 88; the
LCDR1 sequence after
mutation (lower lice) is
shown in SEQ ID NO: 89; the
LODES sequence of
TOCILIaTIPL/0 is shown in
SEQ ID NO: 90; the LCDR3
sequence after mutation
(upper line) is shown in SEQ
ID NO: 91; and the LCDR.3
sequence after mutation
(tower line) is shownin SEQ
ID NO: 92.       Fig. 2 is a
rapid showing the
neutralizing activities of
TOOILIZLIMAB and RDC-23 in
BaF/gpl 30.       Fig. 8 is
a listing of mutation sites
that can reduce the
iseelentrinuoint of variable
region without significantly
reducing the binding of
TOCILIZLIMAB to the IL-6
receptor. Asterisk in the
drawing represents a site
that has od influence Co the
isaelearic point but which
was mutated for conversion
into a human sequence. The
HIR1 sequence of TOCILIZUMAB
is shown in SEQ ID NO: 92;
the BERT sequence after
mutation is shown in SEQ ID
NO: 94; the 121CDR1 sequence
of TOCIL1ZUMAB is shown in
SEQ ID NO: 95; the HCDR1
sequence after mutation  is
shown in SEQ ID NO: 96; the
FIFR2 sequence of
TOCILIZUMAB is shown in SEQ
ID NO: 97; the HER2 sequence
after mutation is shown in
SEQ ID NO: 91t; the ECDR2
sequence of TOCILIZUMAB is
shown in SEQ I.D NO: 81; the
HCDR2 sequence after
mutation is shown in SEQ ID
NO: 99; the 1-{ER4 sequence
of TOCILIZUMA.B is shown in
SEQ ID NO: 100; the 5 ITR4
sequence after mutation is
shown in SEQ ID NO: 101; the
LFR1 sequence of TOCILIZUMAB
is shown in SEQ ID NO: 102;
the LFR1 sequence after
mutation is shown in SEQ ID
NO: 103; the LCDR1 sequence
of Tocua:MAB is shown in SEQ
ID NO: 87; the LCDR1
sequence after mutation is
shown in SEQ ID NO: 104; the
IER2 sequence of TOCILIZUMAB
is shown in SEQ ID NO: 105;
the LFI2 sequence after
mutation is shown in 10 SEQ
ID NO: 106; the LCDR2
sequence of TOCILIZUIVLAB is
shown in SEQ ID NO: 107; the
LCDR2 sequences after
mutation are shown in SEQ BD
NOs: 108 and 109; the LER3
sequence of TOCILIZUMAB is
shown in SEQ ID NO: 110; the
LER3 sequence after mutation
is shown in SEQ ID NO: 111;
the LEN sequence of
TOCILIZU1VfAB is shown in
SEQ ID NO: 112; and the LFR4
sequence after mutation is
shown in SEQ ID NO: 113.
15Fig. 4 is a graph showing
the neutralizing activities
of TOCILIZUMAB and 1-153/L28
in BaF/ap130.       Fig. 5
is a graph showing the time
courses of plasma
concentration for
TOCILIZUMAB and 11531L28 in
mice after intravenous
administration.
Fig, 6 is a graph showing
the time courses of plasma
concentration for
TOCRAZUMA.B 20and 1353/1.28
in mice after subcutaneous
administration.       Fig. 7
is a schematic illustration
showing that an Ig0 molecule
can bind again to another
antigen by dissociating from
a membrane-type antigen in
the endosome. Fig. 8 is a
listing of Mutation sites
that can confer p11
dependency to the binding of
TOCILIZUMAB to the 1L-6
receptor (binding at pII 7.4
and dissociation at pH 5.8).
The 



25 HER1 sequence of
TOCILIZUMAB is shown in SEQ
ID NO: 93; the HER1 sequence
after mutation is shown in
SEQ ID NO: 114; the IICDR1
sequence of TOCIL1ZUMAB is
shown in SEQ ID NO: 95; the
HCDR1 sequence after
mutation is shown in SEQ ID
NO: 115; the LCDR1 sequence
of TOCILTZliMAB is shown in
SEQ 1D NO: 87; the I.CDR1
sequence after mutation is
shown in SEQ ID NO: 116; the
LCDR2 sequence of
TOCILIZUMAI3 is shown in SEQ
ID 30 NO: 107; and the LcDR2
sequence after mutation is
shown in SEQ ID NO: 117.
Fig 9 is a graph showing The
neutralizing activities of
TOCILIZIJMAB and H3p1/L73 in
BaF/gp130. Fie. 10 is a
graph showing the time
courses of plasma
concentration for
TOCILIZUMAB and FI3pUL73 in
cynomolgus monkeys after
intravenous administration.
Fig. 11 is a graph showing
the time courses of plasma
concentration for
TOCILIZUMAH and li3p1,1L73
in human 1-6 receptor
transg,enie mice after
intravenous administration.
Fig 12 is a diagram showing
the result of assessment of
the C..ierminu-derived 5
heterogeneity of
TOCLLIZUMAB,
TOC11.1ZUMABPIC., and
TOCTUZT.1MABAGK by cation
exchange chromatography.
Fig. 13 is a diagram showing
the result of assessment of
the disulfide bond-derived
heterogeneity of
TOCILIZUMAB-IgGI,
TOCILIZUMAR-1g02, and
TOCILTZUMAB-SKSC by cation
exchange chromatography.
10Fig. 14 is a diagram
showing the denaturation
curves for TOCILIZUMAR-IgGl,
TOC1LiZUNIAB-Ig62, and
TOCILIZINTAD-SKSC obtained
by differential scanning
calorimetry (DSC), and the
Tm value for each Fab
domain.       Fig. 15 is a
graph showing the time
courses of plasma
concentration for
TOCILIZUMAB.IgGl,
TOCILIZEMAB.M44,
TOCHAZUMAR-M58, and 15
TOC1LIZUMAB-M73 in human
FcRn trausgenie mice after
intravenous administration
Fig. 36 is a graph showing
the neutralizing activities
of TOCILIZUM.AB, control,
and 1-V5-M83 in BaF/gp110
Fig. 17 is a graph showing
the neutralizing activities
of TOCILIZUMAR. Fv3-M73, and
173 in BaFigp130. 20Fig. 18
is a graph showing the time
courses of plasma
concentrations for
TOC1LIZIJMAD, control,
Fv3-M73, Fv4-M73, and
Fv5-M83 in eynomolgus
monkeys the intravenous
administration.        Fig.
19 is a graph showing the
time courses of CRP
concentration for
TOCILIZUMAB, control,
Fv3-M73, Fv4-M73, or Fv5-M83
in cynomolgus monkeys after
intravenous 



25administration.
Fig. 20 is a graph showing
the time courses of
percentage of free soluble
1L-6 receptor in cynomolgus
monkeys after intravenous
administration of TOCIi
,ITARVLILB, control,
FV3-M73. Fv4-M73, or
Fv5-M83.           Fig. 21
is a graph showing the
inhibitory effects by
TOCITIZIJIVIAB and Fv4-M73
on 30 MCP-1 production from
human RA patient-derived
synovial cells.       Fig.
22 is a graph showing the
inhibitory effects by
TOCILIZUMAB and Fv4-M73 on
VEGF production from human
RA patient-derived synoviai
cells Mode for Carrying Out
the Invention  35The present
invention provides the
polypeptides of (a) to (0
below:  13   (a) a
polypeptide that comprises
CDR1 comprising the sequence
of SEQ 11) NO: 1 (CDR1 of
VF14-6/173), CDR2 comprising
the sequence of SEQ ID NO: 2
(CDR2 of VI-14-M73). and
CDR3 comprising the sequence
of SEQ IL) NO: 3 (CDR3 of
VH4-M73);      (b) a
polypeptide that comprises
CDR1 comprising the sequence
of SEQ ID NO: 4 (CDRI of 5
VII3-M73), CDR2 comprising
the sequence of SEQ ID NO: 5
(CDR2 of VH3-M73), and CDR3
comprising the sequence of
SEQ ID NO: 6 (CDR3 VH3-M73);
(c) a polypeptide that
comprises CDR1 comprising
the sequence of SEQ ID NO: 7
(CDRI of VIT5-M83). CDR2
comprising the sequence of
SEQ ID NO: 8 (CDR2 of
V115-M83), and CDR3
comprising the sequence of
SEQ ID NO: 9 (CDR3 of
VHS-M83); 10(d) a
polypeptide that comprises
CDR1 comprising the sequence
of SEQ ID NO: 10 (CDRI of
VIA), CDR2 comprising the
sequence of SEQ ID NO: 11
(CDR2 of VU), and CDRI
comprising the sequence of
SEQ 11) NO: 12 (CDR3 of
VI:1);   (e) a polypeptide
that comprises CORI
comprising the sequence of
SEQ ID NO: 13 (CDR'. of
V1.3), CDR2 comprising the
sequence of SEQ ID NO:
14(01)3<2 of VL3), and ODES
15 comprising the sequence
of SEQ ID NO: 15 (CDR3 of
VL3); and   (t) a
polyperthde that comprises
CDRI comprising the sequence
of SEQ ID NO: 16 (CDRI of
VL5). CDR2 comprising the
sequence of SEQ ID NO: 17
(CDR2 of VI,5), and CDR3
comprising the sequence of
SEQ ID NO: 18 (CDR3 of VLS).
The polypeptides of the
present invention are not
particularly limited;
however, they are 20
preferably antigen-binding
substances having the
activity of binding to human
IL-6 receptor. Such
antigen-binding substances
preferably include, for
example, onlibody heavy
chain variable regions (VH),
antibody light chain
variable regions (VL),
antibody heavy chains,
antibody light chains, and
antibodies.          Of the
polypeptides of (a) to (f)
above, the poiypepti des of
(a) to (c) are preferable
25examples of antibody heavy
chain variable regions,
while the polypepfides of
(d) to (f) are 



preferable examples of
antibody light chain
voidable regions. These
variable regions can be used
as a portion of an
anti-human IL-6 receptor
antibody. Anti-human IL-6
receptor antibodies in which
such a variable region is
used have superior binding
activity, excellent
phanuacokinetics, excellent
safety, reduced
inununogenicity, and/or
30superior physicochemical
properties. In the present
invention, excellent
phannaeokineties or
improvement of
pharmacokineties refers to
any one of: decrease in
"clearance (CL)", increase
in the area under the curve
(AUG)", increase in "mean
residence time", and
increase in "plasma
half-life (11/2)", which are
pharmaeokinetic parameters
calculated from the time
course of plasma
concentration when an
antibody is administered
into the body. Herein,
supetior 35physicochemical
property or improved
physicochemical property
refers to, but is not
liraired to, improved
stability, decreased
heterogeneity, or the like.
14       Human antibody
framework regions (ERs) to
be linked with CDR are
selected so that the CDR
forms a favorable
antigen-binding site. FRs to
be used for the variable
regions of the present
invention are am
particularly limited and any
ER may be used; however,
human-derived FRs are
preferably used: It is
possible to use
human-derived FRs having a
natural sequence.  5
Alternatively, if needed,
substitution, deletion,
addition and/or insertion or
such of one or more amino
acids may be introduced into
the framework region having
a natural sequence so that
the CDR forms an adequate
antigen-binding site. Mutant
FR sequences having a
desired property can be
selected, for example, by
rneastiting and evaluating
the binding activity to an
antigen for an antibody with
an FR with amino acid
substitutions (Sato, K. et
al., Cancer Res. (1993) 53,
10851-856).       Moreover,
one or more amino acids may
be substituted, deleted,
added anclior itherted in
the CDR sequence described
above, It is preferred that
a CDR sequence after
substitution, deletion,
addition, and/or insertion
of one or more amino acids
has equivalent activity to
the CDR sequence before
alteration with regard to
binding activity,
neutralizing activity,
stability', itmnunogenicity,
and/or phannacoldnetics. 'Me
number of amino acids to be
substituted, deleted, added
and/or inserted is not
particularly limited;
however, it is preferably
three auto acids or less,
more preferably two amino
acids or less, and still
more preferably one amino
acid per CDR. Methods Fir
substituting one or more
amino acid residues with
other amino acids of  20
interest include, for
example, site-directed
mutagenesis
(Hashimoto-Gotoh, T,
Mi711110, 'I', Ogasahara, Y,
and Nakagawa, M. (1995) An
oligodeoxyribonucleotide-dir
ected dual amber method for
site-directed mutaenesis.
Gene 152, 271-275; Zoller,
MS, and Smith, M. (1983)
Oligonucleetide-directcd
mutagenesis of DNA fragments
cloned into M13 vectors.
Methods Enzyme'.
100,468-500; Kramer, W,
Drutsa, V. Jansen, HW,
Kramer, B. Pflugfelder, M,
and 25 Fritz, 113 (1984) The
gapped duplex DNA approach
to oligonueleotide-dirceted
mutation construction.
Nucleic Acids Res. 12,
9441-9456; Kramer W, and
Fritz HI (1987)
Oligonucleiatidc-direetcd
construction of mutations
via gapped duplex DNA
Methods. Enzymol. 154,
350-367; Kunkel, TA (1985)
Rapid and efficient
site-specific nautagenesis
without phenotypic
selection. Proc Nail Acad
Sci U. S. A. 82, 488-492)..
This method can be used to
30substitute desired amino
acids in an antibody with
other amino acids of
interest. Furthermore, amino
acids in the frameworks and
CDRs can be substituted to
other appropriate amino
acids using library
techniques such as framework
shuffling (Mel. Immunol.
2007 Apr; 44(11): 3049-60)
arid CDR repair (US
2006/0122377). 



The present invention also
provides the antibodies of
(a) to (c) below: 35(a) an
antibody which comprises a
heavy chain variable region
that comprises CDR1
comprising the sequence of
SEQ IL) NO: I (CDRI of
VH4-M73), CDR2 comprising
the  15 sequence of SEQ ID
NO: 2 (CDR2 of VH4-M73), and
CDR3 comprising the sequence
of SEQ ID NO: 3 (CDR3 of
VH4-M73), and a light chain
variable region that
comprises CORI comprising
the sequence of SEQ ID NO:
10 (CORI of VL1). CDR2
comprising the sequence of
SEQ ID NO: 11 (CDR2 of VD),
and CDR3 comprising the
sequence of SEQ ID NO: 12
(CDR3 5of VLI);   (b) an
antibody which comprises a
heavy chain variable region
that comprises CDRI
comprising the sequence of
SEQ ID NO: 4 (CDR1 of
VH3-M73), CORE comprising
the sequence of SEQ ID NO: 5
(COR2 of VI13-M73), and CDR3
comprising the sequence of
SEQ ID NO: 6 (CDR3 of
VI-13-M731 and a light chain
variable region that
comprises CDRI 10 comprising
the sequence of SEQ ID NO:
13 (CDR1 of VL.3), CDR2
comprising the sequence of
SEQ ED NO: 14 (CDR2 of VL3),
and CDR3 comprising the
sequence of SEQ ID NO: 15
(CDR3 of VL3); and    (c) an
antibody which comprises a
heavy chain variable region
that comprises dnul
comprising the sequence of
SEQ ED NO: 7 (CDR! of
VH5-M83) CDR2 comprising the
15 sequence of SEQ ID NO: 8
(CDR2 of VH5-M83), and CDR3
comprising the sequence of
SEQ ID NO: 9 (ODES of
VH5-M83), and a light chain
variable region that
comprises CDRI comprising
the sequence of SEQ ID NO:
16 (CDRI of VL5), CDR2
comprising the sequence of
SEQ 11) NO: 17 (CDR2 of
VL5), and 2DR3 comprising
the sequence of SEQ ID NO:
18 (CDR3 of VLSI. 20The
antibodies described above
can be used as anti-human
IL-6 receptor antibodies
having superior binding
activity, excellent
pharmacokineties, excellent
safety, reduced
immunogenicity, and/or
superior physicochemical
properties.       Human
antibody framework regions
to be linked with CDR of the
present invention are
selected so that the CDR
foams a favorable
antigen-binding site. FRs to
be used for the variable 25
regions of the present
invention are not
particularly Etnited, and
ally FR may be used;
however, human-derived FR is
preferably used. It is
possible to use
human-derived FRs having a
natural sequence.
Alternatively, if needed,
substitution, deletion,
addition and/or insertion or
such of one or more amino
acids may be introduced into
the framework region having
a natural sequence so that
the CDR foams an adequate
antigen-binding site. Mutant
FR sequences having a
desired 30 property can be
selected, for example, by
measuring and evaluating the
binding activity to an
antigen for an antibody
having an FR with amino acid
substitutions (Sato, K. et
al., Cancer Res. (1993) 53,
851-856). Meanwhile, the
constant region to be used
for an antibody of the
present invention is not
particularly limited, and
any constant region may be
used. Preferred constant
regions to be 35used for the
antibodies of the present
invention include, for
example, human-derived
constant 



regions (constant regions
derived from IgOl, Ig02,
Ig03, Ig04, Cv. CA., and
such). One or  16 more amino
acids may be substituted,
deleted, added, and/or
inserted in the
human-derived constant
regions. The preferred
human-derived heavy chain
constant regions include,
for example, constant
regions comprising the amino
acid sequence of SEQ ID NO:
31 (constant region of
VH4-M73), constant regions
comprising the amino acid
sequence of SEQ ID NO: 32
5(constant region VH3-M73)),
and constant regions
comprising the amino acid
sequence of SF.Q ID NO: 33
(constant region of
VH5-M83), while the
preferred human-derived
light chain constant regions
include, for example.
constant regions comprising
the amino acid sequel= of
SEQ ID NO: 34 (VL1),
constant regions comprising
the amino acid sequence of
SEQ ID NO: 35 (VL3), and
constant regions comprising
the amino acid sequence of
SEQ 3D NO: 36 (VIA).
10Moreover, one or more
amino acids may be
substituted, deleted, added,
and/or inserted in the CDR
sequence described above. It
is preferred that a CDR
sequence after substitution,
deletion, addition, and/or
insertion of one or more
amino acids has equivalent
activity to the CDR sequence
before alteration with
regard to binding activity,
neutralizing activity,
stability, immunogcnicity,
and/or phannacokinctics. The
number of amino acids to be
substituted,  15 deleted,
added, and/or inserted is
not particularly limited;
however, it is preferably
three amino acids or less,
more preferably two amino
acids or less, and still
more preferably one amino
acid per CDR. Amino acids
can also be su ti  deleted,
added, and/or inserted by
the methods described above.
20The present invention also
provides the variable
regions of (a) to (f) below:
(a) a heavy chain variable
region comprising the
sequence of SEQ ID NO: 19
(variable region of
V1-14-M73);    (b) a heavy
chain variable region
comprising the sequence of
SEQ NO: 20 (variable region
of VH3-M73); 25(0) a heavy
chain variable region
comprising the saquence of
SEQ ID NO: 21 (variable
region of VHS-M83);    (d) a
light chain variable region
comprising the sequence of
SEQ ID NO: 22 (variable
region of VLI);        (e) a
light chain variable region
comprising the sequence of
SEQ ID NO: 23 (variable
region 30 of VL3); and 



(1) alight chain variable
region comprising the
sequence of SEQ ID NQ: 24
(variable region of VL5).
The variable regions
described above can be used
as part of an anti-human
IL-6 receptor antibody.
Anti-human IL-6 receptor
antibodies in which such
variable regions are used
have 35superior binding
activity, excellent
pharmacoldnetics, excellent
safety, reduced
immunogenicity, and/or
superior physicochemical
properties.  17       The
variable regions described
above may also comprise
substitutions, deletions,
additions, and/or insertions
of one or more amino acids
(for example, five amino
acids or less, preferably
three amino acids or less).
Methods for substituting
ortg or more amino acid
residues with other amino
acids of interest include,
for example, the methods
described above. 5The
present invention also
provides polypeptides
comprising the variable
regions described above.
Furthermore, the present
invention provides the
antibodies of (a) to (c)
below:      (a) an antibody
that comprises a heavy chain
variable region comprising
the sequence of SEQ ID NO:
19 (variable region of
VH4-1\473) and a light chain
variable region comprising
the 10 sequence of SEQ ID
NO: 22 (variable region of
VL1);    (b) an antibody
that comprises a.heavy chain
variable region comprising
the sequence of SEQ ID NO:
20 (variable region of
VII3-M73) and a light chain
variable region comprising
the sequence of SEQ ID NO:
23 (variable region of VD);
and       (c) an antibody
that comprises a heavy chain
variable region comprising
the sequence of SFQ 15II)
NO: 21 (variable region of
VI-15-M83) and a light chain
variable region comprising
the sequence of SEQ ID NO:
24 (variable region of VL5).
The variable regions
described above can be used
as part of an anti-human
IL-6 receptor. antibody.
Ann-human 1L-6 receptor
antibodies in which these
variable regions are used
have superior binding
activity, excellent
pharmaeoldnetics, excellent
safety, reduced
inununogenieity, 20and/or
superior physical
properties.       l'he
variable regions described
above may also comprise
substitutions, deletions,
additions, and/or insertions
of one or more amino acids
(for example, five amino
acids or less, preferably
three amino acids or less).
Methods for substituting one
or more amino acid residues
with other amino acids of
interest include, for
example, the methods
described above.
25Meanwhile, the constant
region to be used for an
antibody of the present
invention is not 



particularly limited, and
any constant region may be
used. The preferred constant
regions to be used for the
antibodies of the present
invention include, for
example, human-derived
constant regions (constant
regions derived from IgGI,
Ig02, Ig(d3, IgG4, ic chain,
A chain, and such). Ono or
more amino acids may be
substituted, deleted, added,
and/or inserted in the 30
human-derived constant
regions. The preferred
human-derived heavy chain
constant regions include,
for example, constant
regions comprising the amino
acid sequence of SEQ ID NO:
31 (constant region of
VH4-M73), constant regions
comprising the amino acid
sequence of SEQ ID NO: 32
(constant region V113-M73)),
and constant regions
comprising the amino acid
sequence of SEQ TD NO: 33
(constant region of
VHS-M53), while the
preferred human-derived
light chain 35constant
regions include, for
example, constant regions
comprising the amino acid
sequence of  IS SEQ ID NO:
34 (VLI), constant regions
comprising the amino acid
sequence of SEQ ID NO: 35
(VL3), and constant regions
comprising the amino acid
sequence of SliQ ID NO: 36
(VL5). The present invention
also provides the heavy or
light chains of (a) to (f)
below:       (a) a heavy
chain comprising the
sequence of SEQ ID NO: 25
(VH4-M73); 5(b) a heavy
chain comprising the
sequence of SEQ ID NO: 26
(VII3-M73); (c) a heavy
chain comprising the
sequence of SEQ ID NO: 27
(1H5-M83); (d) a light chain
comprising the sequence of
SEQ ID NO: 28 (VL1); (ea
light chain comprising the
sequence of SEQ ID.NO: 29
(VL3); and (I) a light chain
comprising the sequence of
SEQ ID NO: 30 (V1.5). 10he
heavy chains and light
chains described above can
be used as part of an
anti-human IL-6 receptor
antibody. Anti-human IL-6
receptor antibodies in which
these heavy chains and light
chains are used have
superior binding activity,
excellent pharmacokineties,
excellent safety, reduced
immunogenicity, and/or
superior physicochemical
properties. The heavy chains
and light chains described
above may also comprise
substitutions, 15deletions,
additions, sandlot
insertions of one or more
amino acids (for example,
ten amino acids 



or less, preferably Eve
amino acids or less, and
more preferably tee amino
acids or less). Methods for
substituting one or more
amino acid residues with
other amino acids of
interest include, for
example, the methods
described above.
Substitutions, deletions,
additions, and/or insertions
of one or more amino acids
may be 20earned out for the
variable regions, constant
regions, or both. The
present invention also
provides the antibodies of
(a) to (c) below:    (a) an
antibody that comprises a
heavy chain comprising the
sequence of SEQ ID NO: 25
(VH4-M73) and a light chain
comprising the sequence of
SEQ ID NO: 28 (VL1);
(b) an antibody that
comprises a heavy chain
comprising the sequence of
SEQ ID NO: 26 25 (VH3-M73)
and a light chain comprising
the sequence of SEQ M NO: 29
(VL3); and    (c) an
antibody rhat comprises a
heavy chain comprising the
sequence of SEQ M NO: 27
(VH5-M83) and a light chain
comprising the sequence of
SEQ ID NO: 30 (VI.). The
antibodies described above
are anti-human T1,6 receptor
antibodies that have
superior binding activity,
excellent pharmazokineties,
excellent safety, reduced
immunogenicity, 30 and/or
superior physicochemical
properties.       The
antibodies described above
may also comprise
substitutions, deletions,
additions, and/or insertions
of one or more amino acids
(for example, 20 amino acids
or less, preferably ten
amino acids or less, and
more preferably five amino
acids or less). Methods for
substituting one or more
amino acid residues with
other amino acids of
interest include, for
example, the 35 methods
described above.  19
Substitutions, deletions,
additions, andior insertions
of one or more amino acids
may be carried out for the
variable regions, constant
regions, or both. The
antibodies of the plesent
invention are preferably
humanizer; antibodies.
Humanized antibodies are
also referred to as reshaped
human antibodies. Such a 5
humanized antibody is
obtained by grafting a
complementary determining
region (CDR) derived from a
non-human mammal into the
CDR of a human antibody.
Conventional genetic
recombination techniques for
the preparation of such
antibodies are also known
(see European Patent
Application No. ET 125023;
and WO 96/02576). 



Specifically, for example, a
DNA sequence designed such
that a CDR of interest and a
10 framework region (FR) of
interest are linked is
synthesized by PCR, using
several oligonucleoti des
prepared to have overlapping
portions with the ends of
both CDR and FR as primers
(see the method described in
WO 98/13388). A humanized
antibody is obtained by:
ligating the resulting DNA
to a DNA that encodes a
human antibody constant
region or a modified human
antibody constant regiom
inserting this into an
expression vector; and 15
introducing this into a host
to produce the antibody (see
European Patent Application
No. EP 239400 and
International Patent
Application Publication No,
WO 96/02576).       Human
antibody framework regions
to be linked with CDR are
selected so that the CDR
forms a favorable
antigen-binding site. If
needed, ainino acid
substitution, deletion,
addition and/or insertion
may be introduced into the
framework region of an
antibody variable region.
A human antibody constant
region, or an altered human
antibody constant region in
which one or more amino
acid.s have been
substituted, deleted, added,
and/or inserted in a human
antibody constant region,
can be used as the constant
region of a humanized
antibody.       For example,
Cyl, Cy2, Cy3, 074, Cu, C6,
Cal, Ga2, and Cs can be used
for the H chain, and Ck and
CZ can be used for the L
chain. The amino acid
sequence of Cic is shown in
25 SEQ ID NO: 38, and the
nucleotide sequence encoding
this amino acid sequence is
shown in SEO ID NO: 37. The
amino acid sequence of Cyl
is shown in SEQ ID NO: 40,
and the nucleotide sequence
encoding this amino acid
sequence is shown in SEQ ID
NO: 39. The amino acid
sequence of Cy2 is shown in
SEQ ID NO: 42, and the
nucleotide sequence encoding
this amino acid sequence is
shown in SEQ ID NO: 41. The
amino acid sequence of Cy4
is 30 shown in SEQ ID NO:
44, and the nucleotide
sequence encoding this amino
acid sequence is shown in
SEQ ID NO: 43.
Furthermore, human antibody
C regions may be modified to
improve antibody stability
or antibody production
stability. Human antibodies
of any isotype such as IeG,
Ig1V1, IgA, IgE, or 'Egli
may be used in antibody
hmxianizatiom however, Ig(I
is preferably used in the
present iSinvention. 4;01,
IgG2"IgG3, Ig04, or the like
can be used as the Ige.  20
Amino acids in the variable
region (for example, CDR and
FR) and constant region of a
humanized antibody may be
deleted, added, insetted,
and/or substituted with
amino acids after
preparation. The antibodies
of the present invention
also include such humanized
antibodies comprising amino
acid substitutions and the
5The antibodies of the
present invention include
not only divalent antibodies
as represented by Igo, but
also monovalent antibodies
and multivalent antibodies
as represented by 



IgM, as long as they have
IL-6 receptor-binding
activity and/or neutralizing
activity. The multivalent
antibodies of the present
invention include
multivalent antibodies in
which the antigen-binding
sites are all identical and
multivalent antibodies in
which all or sonic of the
10 antigen-binding sites are
different. The antibodies of
the present invention
include not only whole
antibody molecules, but also
rninibodies and modified
products thereof, as long as
they bind to the IL-6
receptor protein.
Minibodies are antibodies
comprising an antibody
fragment lacking a portion
of a whole antibody (for
example, whole IgG or such),
and are not partici-Italy
limited as long as they have
15 -6 receptor-binding
activity and/or neutralizing
activity and comprise an
antibody fragment that lacks
a portion of a whole
antibody (for example, whole
IgG or such). The
rninibodies of the present
invention are not
particularly limited, as
long as they comprise a
portion of a whole antibody.
However, the minibodies
preferably comprise WI or
VL, and particularly
preferably comprise both WI
and VL. Other preferable
minibociies of the present
invention include, for 20
example, minibodies
comprising antibody CDRs.
The minibodies may comprise
all or some of the six CDRs
of an antibody.       The
minibodies of the present
invention preferably have a
smaller molecular weight
than whole antibodies.
However, the minibodiei may
form multimers, for example,
dimers, timers, or
tetramers, and thus their
molecular weight is
sometimes greater than that
of whole 95antibodies.
Specifically, antibody
fragments include, for
example, Fab, Fab', F(ab')2,
and Fv. Meanwhile,
minibodies include, for
example, Fab, Fab', F(ab')2,
Fv, soFv (single chain Fe),
diabodies, and sc(Fv)2
(single chain (Fv)2).
Multimers (for example,
diners, timers, tetramere
and polymers) of these
antibodies are also included
in the minibodies of the
present invention.  30
Antibody fragments can be
obtained, for example, by
treating antibodies with
enzymes to produce antibody
fragments. Enzymes known to
generate antibody fragments
include, for example,
papain, pepsin, and plasmit
Alternatively, a gene
encoding such antibody
fragment can be constricted,
introduced into an
expression vector, and
expressed in appropriate
host cells (see, for
example, Co. M.S. etal., J.
Enmunol. (1991)
152,2968-2976; Better, M. &
Horwitz, A.. 35 II. Methods
in Enzymology (1989) 178,
476-496; Pluckthun, A. &
Skerra, A. Methods in
Enzymology (1989) 178,
476-496; Lamoyi, F, Methods
in Enzymology (1989) 121,
652-663;  21 Rousseau; I. et
al.. Methods in Enzymology
(1989) 121,663-669; Bird. R.
E. et al., TIBTECH (1991) 9,
132-137). Digestive engymes
cleave at specific sites of
an antibody fragment,
yielding antibody fragments
of specific structures shown
be:ow. Genetic engineering
techniques can he applied 5
to such
enzymatically-obtained
antibody fragments to delete
an arbitrary portion of the
antibody. Antibody fragments
obtained by using the above
digestive enzymes are as
follows. Papain digestion:
F(ab)2 or Fab Pepsin
digestion: F(ab')2 or Fab' 



Plasmin digestion: -Each
10The minibodies of the
present invention include
antibody fragments lacking
an arbitrary region, as long
as they have IL-6
receptor-binding activity
and/ or neutralizing
activity.       "Diabocly7
refers to a bivalent
antibody fragment
constructed by gene fusion
(Holliger P et al., 1993,
Proc. Natl. Acad. Sci. USA
90: 6444-6448; EP 404,097;
WO 93/11161, etc). Diabodies
are dimers composed of two
polypeptide chains. In each
of the polypeptide chains
15forming a dimer, a VI, and
a VII are generally linked
by a linker in the same
chain. In general, a linker
in a diabody is short enough
such that the VL and VH
cannot bind to each other.
Specifically, the number of
amino acid residues
constituting the linker is,
for example, about five
residues. Thus, the VI. and
VH encoded on the same
poiypeptide cannot form a
single-chain variable region
fragment, and will form a
dimer with another
single-chain variable region
20 fragment As a result, the
diabody has two antigen
binding sites.       SoFv
antibodies are single-chain
polypeptides produced by
linking VH and VL via a
linker or such (Huston, .1.
S. et al., Proc. Natl. Acad.
Sci. U.S.A. (1988) 85,
5879-5883; Pluck/bun "The
Pharmacology of Monoclonal
Antibodies" Vol. 113, eds.,
Reseuburg and Moore,
Springer Verlag, New York,
pp. 269-315, (1994)). The
H-chain V region and L-chain
V region 25 of scEv may be
derived from any antibody
described herein. The
peptide Linke- fo- linking
the V regions is not
particularly limited. For
example, an arbitrary
single-chain peptide
containing about three to 25
residues can be used as the
linker. Specifically, it is
possible to use the peptide
linkers described below or
such. The V regions of the
two chains can be linked,
for example, by PCR as
described above. 30 First, a
DNA encoding the complete
amino acid sequence or a
desired partial amino acid
SCTICIICe of one of the DNAs
shown below is used as a
template to link the V
regions by PCR: a DNA
sequence encoding an H chain
or 11-chain V region of an
antibody, and a DNA sequence
encoding an L chain or
L-chain V region of an
antibody. DNAs encoding the
V region of an II chain or L
chain are amplified by PCR
using a 35 pair of primers
containing corresponding
sequences of the two ends of
the DNA to be amplified.
Then, a1)NA encoding the
peptide linker portion is
prepared. The peptide
linker-encoding  22 DNA can
also be synthesin-dby PCR. A
nucleotide sequence that can
be used to link the
separately synthesized
amplification products of V
region is added to the 5'
end of the primers to he
used. Then, PCR is carried
out using each of the DNAs
in [El chain V region
DNA]-[peptide linker DNA]-[L
chain V region DNA] and
assembly PC:R primers. 



5'the assembly PCR primers
contain a combination of a
pritter that anneals with
the 5' end of the [I-I chain
V region DNA] and a primer
that anneals with the 3' end
of the [L chain V region
DNA]. In other words, the
assembly PCR primers are a
set of primers that can be
used to amplify DNAs
encoding the full-length
sequence of the scl3v tube
synthesized, Meanwhile,
nucleic sequences that can
be used to link each of the
V-region DNAs are added to
the [peptide tinker DNA].
'then, these DNAs are
linked, and then the whole
scFv is ultimately generated
as an amplification product
using the assembly PCR
primers. Once the
scFv-encoding DNAs are
generated, expression
vectors containing these
DNAs and recombinant cells
transformed with these
expression vectors can be
obtained by conventional
methods. Further, the scFv
can be obtained through
expression of the
scFv-encoding DNAs by
culturing the resulting
recombinant 15cells.
The order of VII and VL to
be linked is not
particularly limited, and
they may be arranged in any
order. 'Examples of the
arrangement are listed
below. [VU] linker [VL] [VI]
linker [VII] 20sc(Fte)2 is a
single-chain minibody
produced by linking two VFIs
and two VLs using linkers
and such (Hudson et at,
1999,3 Immune]. Methods
231:177489). sc(13v)2 can be
produced, for example, by
uniting seFv using a linker.
Preferably, the two VI-Is
and two VLs of an antibody
are arranged in the order of
VH, VT; VU, and VL ([VII]
linker [VII linker NH]
linked [VII) from the N
terminus of the 25
single-cbgin polypeptide;
however, the order of the
two VIrs and two Vls is not
limited to. the above
arrangement, and they may be
arranged in any order..
Examples of the arrangement
are listed below: [VL]
linker [VH] linker [VII]
linker [VII. [V1-1] linker
[VL] linker [VI] linker
[VII] 30 [VII] linker [VU]
linker NIA linker [VL] WIT
linker [VL] linker [VU]
linker [VU] [VL] linker [VU]
linker [VU] linker [VU] The
amino acid sequence of the
minibody VII or VL may
contain substitutions,
deletions, additions, andlor
insertions. Furthermore, as
long as VH and VU have
35antigen-binding activity
when assembled, a portion
may be deleted or other
polypeptid es may be 



added. Moreover, the
variable regions may be
chimerized or humanized.  23
In the present invention,
linkers that can be used to
link the antibody -variable
regions include arbitrary
peptide linkers that can be
introduced by genetic
envineering, and synthetic
linkers, for example, the
linkers disclosed in Protein
Engineering, (1996) 9(3),
299-305. The preferred
linkers in the present
invention are peptide
linkers. The length of the
5 peptide linkers is not
particularly limited and
those skilled in the art can
appropriately select the
length according to the
purpose. The typical length
is one to 100 amino acids,
preferably 3 to 50 amino
acids, more preferably 5 to
30 amino acids, and
particularly preferably 12
to 18 amino acids (for
example, 15 amino acids).
For example, amino acid
sequences for plide linkers
include the following
sequences: 10Ser Glyfier
0ly-Gly-Ser SerGlytGly (SEQ
ID NO: 45) 15Ser.ClytGlytGly
(SFQ Ill NO: 46)
GlytOlytGly.Glyfier (SEQ ID
NO: 47) SertGly-Gly.Gly.(11y
(SEQ ID NO: 48)
Gly-Gly-Gly.elytGirSer (SEQ
ID NO: 49)
SertelytGlytGly-Gly-Gly (SEQ
ID NO: 50) 20
GlytGly-Gly-GlyierlytGlyfier
(SEQ ID NO: 51)
Scr.GlyGly-Gly.GlyGly.Gly
(SEQ ID NO: 52) 



(Cily-Gly-Glyt(ifieSer
F,,SEQ ID NO: 471)n
(SerGlytely.GlyOly [SR) ID
NO: 48])n where n is an
integer of 1 or more. 25The
amino acid sequences of
peptide linkers can be
appropriately selected by
those skilled in the art
according to the purpose.
For example, the above "n"
which determines the length
of the peptide linker is
typically one to five,
preferably one to three, and
more preferably one or two.
Synthetic linkers (chemical
crosslinking agents)
include, crosslinkinc agents
routinely 30 used to
mosslink peptides, for
example,
N-hydroxysuccinimide (NHS),
disoccininaidyl suberate
(DSS),
bis(sulfosuccinimidypstabera
te (BS3),
dithiobis(suceinimidyl
propionate) (DSP),
dithiebis(sulfosuceinimidyl
propionate) (DISSP):
ethylene glycol
bis(suceinimidyl succinate)
(EOS), ethylene glycol
bis(sulfosuccinimidyl
geminate) (sulfo-EGS),
disuccinimidyl tartarate
(DST), disolfosuccinimidyl
tartarate (sulfo-DST), 35
bis[2-(suecinimideoxycarbony
lory)ethyl]sulfone
(BSOCOES), and  24
bis12-(sulfosuccinimidooxyca
rbonyloxy)ethyrjsulfone
(sulfo-BSOCOES). These
crosslinkinu agents are
commercially available.
In general, three linkers
are required to link four
antibody variable regions.
These multiple linkers may
be the same or different
linkers.        The
antibodies of the present
invention also include
antibodies in which one or
more amino acid residues
havebeen added to the amino
acid sequence of an antibody
of the present invention.
furthermore, the antibodies
of the present invention
also include fusion proteins
in which an above-described
antibody is fused with
another peptide or protein.
The fusion protein can be
prepared by ligating a
polynualeotide encoding an
antibody of the present
invention and a 10
polynucleotide encoding
another peptide or
polypeptide in frame,
introducing this into an
expression vector, and
expressing this in a host.
Techniques Imown to those
stilled in the art can be
used. The peptide or
polypeptide to be fused with
an antibody of the present
invention may be a known
peptide, for example, FLAG
(Hopp, T. P. et at,
BioTechnology 6, 1204-1210.
{1988)), 6x His consisting
of six His (histicline)
residues, 10x His, influenza
hemagglutinin (HA), 15 human
c-myc fragment, VS V-GP
fragment, p18111V fragment
T7-tag, HSV-tag, E-iag,
51/401 antigen fragment, ink
tag, artubulin fragment,
B-tag, andProtein C
fragment. PolypeptideS to be
fused with the antibodies of
the present invention
include, for example, GST
(glutathione-S-transferase),
HA (influenza
hemaaglutinin),
irnmunoglobulin constant
region, fl-galactosidase,
and 1011P (maltose-binding
protein). Commercially
available polynueleotides 20
encoding these peptides or
poly-peptides can be fused
with a polynucleotide
encoding an antibody of the
present invention. A fusion
polypeptide can be prepared
by expressing the fusion
polynueleotide thus
prepared,       Moreover,
the antibodies of the
present invention may also
be conjugated antibodies
linked to various molecules
such as polymers, including
polyethylene glycol (PEG)
and 



25hyaluronie acid;
radioactive substances;
fluorescent substances;
luminescent substances;
enzymes; and toxins. Such
conjugated antibodies can be
obtained by chemically
modifying the obtained
antibodies. Methods for
antibody modification arc
already established in the
an (see, for example, US
5,057,313 and US 5,156,840).
The "antibodies" of the
present invention also
include such conjugated
antibodies. 30Furthermore,
the antibodies of the
present invention include
antibodies with altered
sugar chains. Furthermore,
the antibodies used in the
present invention n ay be
bispeeitle antibodies.
Bispecific antibody refers
to an antibody that has
variable regions that
recognize different epitopes
in the same antibody
molecule. A bispecific
antibody of the present
invention may be 35a
bispecific antibody that
recognizes different
epitopes on the 1L-6
receptor molecule, or a
bispific antibody in which
one of the antigen-binding
sites recognizes the IL-6
receptor and the  25 other
antigen-binding site
recognizes another
substance.Examples of
antigens that bind to the
other antigen-binding site
of a bispecific antibody
that comprises an IL-6
receptor-recognizing
antibody of the present
invention include IL-6,
TFIFoi, TN-FRI, TNFR2, CD80,
CDS6, CDZ?" CD20, CD /9,
IL-la, IL-0, IL-1R, RANKI"
RANK, 11,47, 14,17R, IL-23,
IL-23R, IL-IS, 5 IL-15R,
BlyS, lymphotoxin
aTymphotoxin p, LIGHT
ligand, LIGHT, VIA-4, CD25,
IL-12, 1L-12R, CD40, CD4OL,
BAFF, CD52, CD22, IL-32,
IL-21, IL-21R, GM-CSF,
GM-CSFR, M-CSF, M-CSFR,
IFN-alpha, VEGF, VEGFR,
&FF., HOER, CCR5, APRIL, and
APRILR.       Methods for
producing bispecide
antibodies are known.
Bispocific antibodies can be
prepared, for example, by
linking two types of
antibodies recognizing
different antigens. 10
Antibodies to be linked may
be a half molecule each
containing an H chain and an
L chain, or a quarter
molecule containing only one
H chain. Alternatively,
fusion cells producing
hispecific antibodies can be
prepared by fusing
hybridomas producing
different monoclonal
antibodies. Furthermore,
bispecific antibodies can be
produced by genetic
engineering techniques. As
described below, the
antibodies of the present
invention may differ in
amino acid 15 sequence,
molecular weight,
isoelectric point,
presence/absence of sugar
chains, and conformation,
depending on the
purification method, or the
cell or host used to produce
the antibodies. However, as
long as the antibody
obtained is functionally
equivalent to an antibody of
the present invention, it is
included in the present
invention. For example, when
an antibody of the present
invention is expressed in
prokaryotic cells, for
example, Escherichia co/i. a



20 methionine residue is
added to the N terminus of
the original antibody 9M1110
acid sequence. Such
antibodies are also included
in the antibodies of the
present invention.
Polypeptd es of anti-IL-6
receptor antibodies and such
of the present invention can
be produced by methods known
to those skilled in the art.
An anti-IL-6 receptor
antibody can be prepare& for
example, by genetic
recombination 25 techniques
known to those skilled in
the art based on the
sequence of the anti-IL-ti
receptor antibody obtained.
Specifically, an anti-IL-6
receptor antibody can be
prepared by constructing a
polynucleotide encoding the
antibody based on the
sequence of an IL-6
receptor-recognizing
antibody, inserting the
polynucleotide into an
expression vector, and then
expressing it in an
appropriate host cell (see
for example, Co, M. S. at
at., J. Immunol. (1994) 152,
2968-2976; 30 Better, M. and
Horwitz, A. H., Methods
Enzymol. (1989)178, 476-496;
Pluckaam, A. and Skerra,
A.Methods Enzymol. (1989)
178, 497-515; Lamoyi, E.,
Methods Enzymol. (1986) 121,
652-663; Rousseaux, T. et
al., Methods Enzymol. (1986)
121, 663-669; Bird, R. E.
and Walker, B. W., Trends
Biotechnol. (1991) 9,
132-137).            Thus,
the present invention
provides methods of
producing (i) a pulypeptide
of the 35 present Invention,
or (ii) a polypepride
encoded by.a gene encoding
the polypeptidc of the
present invention, wherein
the methods comprise the
step of culturing a host
cell comprising a  26 vector
into which a polyn ucleon de
encoding the polypeptide of
the present v on as
introduced.       More
specifically, the present
invention provides methods
of producing a polypeptide
of the present invention,
which comprise the steps of:
5(a) culturing a host cell
comprising a vector into
which a gene encoding the
polypeptide of the present
invention is introduced; and
(b) obtaining the
polypeptide encoded by the
gene. Examples of the vector
include M13-type vectors,
pUC-type vectors, pBR.322,
pBluescript, and pCR-Script.
Alternatively, when the
objective is to sulaclone
and excise the 10 cDNA,
other examples of the vector
its addition to the ones
described above include
pGEM-T, pDIRECT, and p17.
Expression vectors are
particularly useful for
producing antibodies of the
present invention. For
example, when the expression
vector is used for
expression in E coif, the
vector should have features
that allow its amplification
in E. colt in addition, when
the host is E. coil such as
IM109, D115a, H13101, or XLI
-Blue, it is essential that
the vector carries 



15 a promoter that allows
its efficient expression in
E. con, for example, lacZ
promoter (Ward et al.,
Nature (1989) 341, 544-546;
EASED J. (1992)
6.2422-2427), araB promoter
(Better et at, Science
(1988) 240, 1041-1043), 17
promoter or such. Such
vector includes pGEX-5X-1
(Pharmacia), "QL'express
system" (Quiagen), pECIFP,
and pET (in this case, the
host is preferably BL21
which expresses 17 RNA
polyrn erase), in addition
to the ones described above.
20Furthermore, the
expression plasmid vectors
may contain signal sequences
for antibody secretion. As a
signal sequence for antibody
secretion, the pelB signal
sequence (Lei, S. P. at at,
J- Bacterial. (1987)169,
4379) may be used for
production into the E. eat/
periplasm. lie vectors can
be introduced into host
cells, for example, by
calcium chloride methods or
eleetroporation. 25in
addition to vectors for E.
coil, the vectors for
producing antibodies of the
present invention include,
for example, mammal-derived
expression vectors (for
example, pcDNA3
(1nvitrogen), pEF-BOS
("Nucleic Acids. Res. (1990)
18(17), p5322), pEE, and
pCDMB), insect cell-derived
expression vectors (for
example, the "Bac:-to-BAC
baculoviru.s expression
system" (Gibco-BRL) and
pBacPAK8), plant-derived
expression vectors (for
example, p1MII1 and 30
pMH2), animal virus-derived
expression vectors (for
example, pIISV, pMV, and
pAdexlew),
retrovirus-derived
expression vectors (for
exampledaZJ.Pneo),
yeast-derived expression
vectors (for example, "Nokia
Expression Kit"
(Invitrogen), pNV11, and
SP-Q01), and Bacillus
subtilis-derived expression
vectors (for example, pPL60
8 and pKTHSO).
When the expression plasraid
vector is used for
expression in animal cells
such as CHO, 35 COS, and
NTH3T3 cells, it must have a
promoter necessary for
expression in those cells,
for example, 8V40 promoter
(Mulligan et at, Nature
(1979) 277,
108),1141)41.V-LTR promoter,
27 EF1(x. promoter
(lvlizushima et at, Nucleic
Acids Res. (1990)18, 5322),
or CMV promoter. It is even
more preferable if the
vector has a gene for
selection of transformed
cells (for example, a drug
resistance gene that allows
distinction by an agent
(neomycin, G418, or such).
Vectors with such
characteristics include, for
example, pMAM, pDR2, p
BK-RSV, pBK-CMV, pOPRSV, and
p0P13. in additionthe
objective is to stably
express genes and amplify a
gene's copy number in the
cells, a method in which CHO
cells deficient in a nucleic
acid synthesis pathway are
introduced with a vector
having a DI-IfR gene which
compensates for the
deficiency (Fur example,
pSV2-dhfi. ("Molecular
Cloning 2nd edition" Cold
Spring Harbor Laboratory
Press, 10 (1989))) and the
vector is amplified using
methotrexate (lvflX) can be
used. Further, when the
objective is transient gene
expression, a method in
which COS cells carrying a
gene expressing the SV40 T
antigen on theirchromosome
are transformed with a
vector carrying an SV40
replication origin (pcD and
such) can be used. It is
possible to use replication
origins derived from polyoma
virus, aclenovirus, bovine
papilloma virus (BP V), and
such. Moreover, to 15
amplify the gene copy number
in host cell lines, the
expression vectors may
comprise the aminoglycoside
transferase (APR) gene,
thymidine kinaso (YK) gene,
E. coil xanthine-guanine
phosphoribosyltransferase
(Ecogpt) gene, dihydrofolate
reductase (dhfr) gene, mid
such as a selection marker.
The resulting antibodies of
the present invention can be
isolated from host cells or
from 



20 outside the cells (the
medium, or such), and
purified as substantially
pure and homogenous
antibodies. The antibodies
can be separated and
purified using conventional
separation and purification
methods for antibody
purification, without being
limited thereto. For
example, the antibodies can
be separated and purified by
appropriately selecting and
combining column
chromatography, filtration,
ultrafiltration, salting
out, solvent precipitation,
solvent extraction,
25distillation,
immunopracipitation.
SDS-polyac"rylamide gel
electrophoresis,
isoclectrofocusing,
dialysis, recrystallization,
and such.
Chmmatography includes, for
example, affinity
chromatography, ion exchange
chromatography, hydrophobic
chromatography, gel
filtration, mt erse phase
chromatography, and
adsorption chromatography
(Strategies for Protein
Purification and
Characterization: A 30
Laboratory Course Manual, Ed
Daniel R. Marshak et at,
Cold Spring Harbor
Laboratory Press, 1996).
These ehromatographies can
be carried out using
liquid-phase chromatography,
for example, HPLC and FPLC.
Columns used for affinity
chromatography include
protein A columns and
protein (3 columns. Examples
of coltunns using Protein A
include Hyper D, POROS, and
Sepharose F1' (GE Amersham
Biosciences). 'the present
invention also includes
35antibodies highly purified
using such purification
methods. The IL-6 receptor
binding activity of the
obtained antibodies can be
measured by  methods known
to those skilled in the art.
Methods for measuring the
antigen-binding activity of
an antibody include, for
example, enzyme-linked
immunosorbent assay (ELISA),
enzyme immunoassay (ETA),
mdioimmunoassay (ETA), and
fluorescent antibody
methods. For example, when
enzyme immunoassay is used,
antibody-containing samples
such as purified 5antibodies
and culture supernatants of
antibody-producing cells are
added to antigen-coated
plates. A secondary antibody
labeled with an enzyme such
as alkaline phosphatase is
added, and the plates are
incubated. After washing, an
enzyme substrate such as
p-nitrophenyl phosphate is
added, and the absorbance is
measured to evaluate the
antigen-binding activity. 10
Pharmaceutical compositions
The present invention also
provides pharmaceutical
compositions thafeoinprise
an above-described
polypeptide as an active
ingredient The
pharmaceutical compositions
of the present invention can
be used for IL-6-associated
diseases such as rheumatoid
arthritis. Thus, 



the present invention also
provides agents for treating
diseases such as rheumatoid
arthritis, 15 which comprise
an antibody described above
as an active ingredient
Preferred examples of target
diseases in the present
invention include, but are
not limited to, rheumatoid
arthritis, juvenile
idiopathic arthritis,
systemic juvenile idiopathic
arthritis, Castleman's
disease, systemic lupus
erythematosus (SLE), lupus
nephritis. Crolan's disease,
lymphoma, ulcerative
colitis, anemia, vasculitis,
Kawasald disease, Still's
disease, amyloidosis,
multiple sclerosis,
20transplantation;
age-related macular
degeneration, ankylosing
spondylitis, psoriasis,
psoriatic arthritis, chronic
obstructive pulmonary
disease (COPD). IgA
nepluopathy, osteoarthrids,
asthma, diabetic
nephropathy, GVHD,
endometriosis, hepatitis
(NAST-), myocardial
infarction,
arteriosclerosis, sepsis,
osteoporosis, diabetes,
multiple myeloma, prostate
cancer, kidney cancer,
B-cell non-Hodekin's
lymphoma, pancreatic cancer,
lung cancer, esophageal
cancer, colon 25 cancer,
cancer cachexia, cancer
neuroinvasion, myocardial
infarction, myopic choroidal
neovascularization,
idiopathic choroidal
neovascularization, uveitis,
chronic thyroiditis, delayed
hypersensitivity, contact
dermatitis, atopic
dermatitis, mesothelionm,
polymyoSitis,
dermatornyositis,
panuveitis, anterior uveids,
intemiediate uveitis,
scleritis, keratitis,
orbital inflammation, optic
neuritis, diabetic
retinopathy, proliferative
vitreoretinopathy, dry eye,
and 30 post-operative
inflammation.       The
phrase "to comprise an
anti-IL-6 receptor antibody
as an active ingredient"
means comprising an
anti-11.-6 receptor antibody
as at least one of the
active ingredients, without
particular limitation on its
content. Furthermore, the
pharmaceutical compositions
of the present invention may
contain other active
ingredients in combination
with the polypeptides
35described above.  29
The pharmaceutical
compositions of the present
invention may be used not
only for therapeutic
purposes, but also for
preventive purposes.
The polypeptides of the
present invention can be
formidated according to
Conventional methods (see,
for example, Remington's
Pharmaceutical Science,
latest edition, Mark
Publishing 5 Company,
Easton, USA). If needed,
they may contain
pharmaceutically acceptable
caniers and/or additives For
example, they may include
detergents (for example, PEG
and Tween), excipients,
antioxidants (for example,
ascorbic acid), coloring
agents, flavoring agents,
preservatives, stabilizers,
buffering agents (for
example, phosphoric acid,
citric acid, and other
organic acids), chelating
agents (for example, EDTA),
suspending agents
isotonizing agents,
10binderS, disintegrants,
lubricants, fluidity
promoters, and corrigents.
However, the agents of the 



present invention for
preventing or treating
inflammatory diseases are
not limited to the above and
may appropriately contain
other conventional carriers.
Specifically, examples
include light anhydrous
silicie acid, lactose,
crystalline cellulose,
mannitol, starch, camvellose
calcium, carmellose sodium,
hydroxypropylcellulose,
hydrPxypropyl
methylcellutose, polyvinyl
acetal
15diethylamineacetate,
polyvinylpyrrolidone,
gelatin, medium chain fatty
acid tiiglyceride,
polyoxyethylene hydrogenated
castor oil 60, samtharose,
carboxymethyleellulose, corn
starch, and inorganic salts.
They may also contain other
lowsmolemilsr-weight
polypeptides; proteins such
as serum albumin, gelatin,
and immunoglobulip; and
amino acids. When preparing
aqueous solutions for
injection, the anti-IL-6
receptor antibodies are
dissolved, for example, in
20isotonic solutions
containing physiological
saline, glucose, or other
adjuvants. Adjuvants
include, for example,
D-sorbitol, Dsmatmose,
D-mannitol, and sodium
chloride. Furtherrnore,
appropriate solubilizing
agents, for example, alcohol
(ethanol, and the like),
polyalcohol (propylene
glycol, PEG, and the lik6),
and non-ionic surfactants
(polysorbate 80 and
HClf)-50) may be combined.
25If necessary, the
polypeptides may be
encapsulated in microcapsul
es (nicrocapsuIcs made of
hydroxyeellulose, gelatin,
poly(inethyl methacrylate),
and the like), or made into
a colloidal drug delivery
system (liposomes, albumin
microspheres,
microemulsions,
nanoparticles, nanocapsules,
etc) (see, for example,
"Remingtcm's Pharmaceutical
Science 16th edition", Oslo
Ed. (1980)). Moreover,
methods for preparing agents
as sustained-release agents
are known, 30 and these can
be applied to the
polypeptides (Langer etal.,
1. Biomecl. Mater. Res.
(1981) 15: 167-277; Langer,
Chem. Tech. (1982) 12:
98-105; US Patent No.
3,773,919; European Patent
Application (LP) No. 58,481;
Sidman etal., Bispolyiners
(1983) 22:547-56; EP
No.133,988). Furthermore,
liquid volume for
subcutaneous administration
can be increased by adding
or mixing hyaluronidase to
an agent (for example, see
WO 2004/078140). 35Thc
pharmaceutical compositions
of the present invention can
be administered both orally
and parenterally, but are
preferably administered
parcnterally. Specifically,
the  30 compositions are
adminisiered to patients by
injection or aansoermally.
Injections include, for
example, systemic and local
administrations by
intravenous. intramuscular,
or subcutaneous injection,
or such. The compositions
may be locally injected at
the site of treatment or
lathe periphery of the site
by intramuscular injection,
in particular. Transcitrmal
dosage forms 5include, for
example, ointments, gel,
cream, poultices, and
patches, which can be
administered locally or
systemically. Furthermore,
administration methods can
be appropriately selected 



according to the patient's
age and symptoms. The
administered dose can be
selected, for example, from
the range of 00001 mg to 100
mg active ingredient per kg
of body weight for each
administration
Alternatively, when the
compositions arc
administered to human
patients, 10 for example,
the active ingredient can be
selected from the ranee of
0.001 to 1000 mg per kg body
weight fin each patient. A
single administration dose
preferably contains, for
example, an antibody of the
present invention at about
0.01 to 50 mg/kg body
weight. However, the dose of
an antibody of the present
invention is not limited to
these doses. Amino acids
contained in the amino acid
sequences in the present
invention may be  15
post-translationaily
modified (for example, the
modification of an
N-terminal glutamine into a
pyroglutamie acid by
pyroglutamylation is
well-known to those skilled
in the art). Naturally, such
post-aanslationally modified
amino acids are included in
the amino acid sequences in
the present invention.
Further, sugar chains that
are hound to the antibodies
according to the present
invention 20 may be of any
structure. A sugar chain at
position 297 (EU numbering)
may be of any sugar chain
structure (preferably a
fucosylated sugar chain), or
no sugar chain may be hound
(for example, this ean be
achieved by producing
antibodies in Escherichia
coli or by introducing
alteration so that no sugar
chain binds to position 297.
EU numbering). All prior art
references cited herein are
incorporated by reference
into this description. 25
Examples       llereinbelow,
the present invention will
be specifically described
vdth reference to the
Examples, but it is not to
be construed as being
limited thereto. 30[Example
1]1dentification of mutation
sites in the variable
regions for enhancing the
affinity of TOCILIZUMAB for
1L-6 receptor       A
library of CDR sequences
into which mutations have
been introduced vias
constructed and assayed to
improve the affinity of
TOCILIZUIVIAB (H chain
WT-IgGUSEQ ID NO: 53; L
chain WT-IcappaiSEQ ID NO:
54) for IL-6 receptor.
Screening of a library of
CDR mutations revealed
mutalions that improve the
affinity for IL-6 receptor.
The mutations are shown in
Fig. 1. A combination of
these mutations yielded
high-affinity TOCILIZUMAB
such  31 as RDC-23 HI chain
RDC23H-1gG USE() ID NO: 55;
L chain RDC-23L-kappa/SEQ ID
NO: 56). The affinity for
soluble IL-6 receptor and
biological activity
determined using BaF/m130
were compared between RDC-23
and TOCITIZUN1AB (see
Reference Examples for the
method) The result of
affinity measurement is
shown in Table I. The result
of biological 



5activity determination
using Ballgp130 (the final
concentration of 111-6 was
30 neml) is shown in Fig. 2.
The results showed that the
affinity of 1iDC-23 was
about 60 times higher, and
the activity expressed as
concentration for 100%
inhibition of BaFigpl 30 was
about 100 times higher when
compared to TOCILIZUMAIL 40
Table 1 raSSMENSalathIS
oiMg    ka(1 /Ms)kd(1
/s)KD(M)  TOCILIZUMAB
4.9E-F05 2.0E-03 4.0E-09
RDC-23 6.4E+05 4.3E-05 



63E-11  [Example 2]
Identification of mutations
for pg the pharmacokineries
of TOCILIZIIMAB via
reduction of its isoelectric
point 15To improve the
pharmacoldnetics of
TOCILIZUMAB, investigation
was carried out to identify
mutation sites that would
decrease the isoelectric
point of the variable
regions without
significantly reducing the
binding to the 1L-6
receptor. Screening of
mutation sites in the
variable regions, which were
predicted based on a
three-dimensional stmcture
model of TOCILIZITMAB,
revealed mutation sites that
would decrease the
isoelectric point of the
variable 20 regions without
significantly reducing its
binding to the IL-6
receptor. These are shown in
Fig. 3. A cOmbination of
these mutations yielded
TOCILIZITWIAB with reduced
isoelectrie point including,
for example, H53/1..28 (11
chain H53-IgCH/SEQ ID NO:
57; L chain L28-kappaISEQ ID
NO: 58). The affinity for
soluble IL-6 receptor,
isoelectric point,
pharmacokinetics in mice and
biological activity
determined using BaFlap130
were compared between
1453/L28 and 25 TOCILIZUMAB
(see Reference Examples for
the method).         The
result of affinity
measurement is shown in
Table 2. The measurement
result for the biological
activity obtained using
BaF/gp130 (the final
concentration of IL-6 was 30
ngtml) is shown in Fig. 4.
The results showed that the
affinity of H53/L28 was
about six times higher and
the activity expressed as
concentration for 100%
inhibition of 13aF /gpl 30
was about several 30 times
higher when compared to
TOCILIZ1,24A R. fable 2  32
TOCILIZUMAB 4.9E+05 2.0E-03
4.0E-09 



H53/L28 7.6E+05 5.2E-04
6.8E-10  The result of
isoelectric point
determination by isoclectric
point electrophoresis known
to those skilled in the art
showed that the isoelectric
points of TOCILIZUMAB and
H531128 5 were about 9.3 and
6.5 to 6.7, respectively.
Thus; the isoelectric point
of 1153/1(28 was reduced by
about 2.7 when compared to
TOCILIZUMAB. Furthermore,
the theoretical isoclectrie
point of the VEI/VL variable
regions was calculated using
GENETYX (GENETYX
CORPORATION). The result
showed that the theoretical
isoelectric points of
TOCILIZUMAFT and H5311_28
were 9.20 and 4.52,
respectively. Thus, the
isoelectrie point of
1-1531L28 was reduced by
about 4.7 10 uthen compared
to TOCILIZEIMAB.       'Co
assess the phannacokinetics
of the altered antibody
k1531L28 which has a reduced
isoelectric point, the
phannacoldneties of
TOC1TIZUMAB and 1153/L28 in
normal mice were compared. A
single dose of TOCILIZLIMAB
or 1153/L28 was
intravenously (IV) or
subcutaneously (SC)
administered at I mg/kg to
mice (C57BL/63; Charles
River Japan, Inc.) to 15
evaluate the time course of
plasma concentration. The
time courses of plasma
concentration for
TOCILIZUMAB and 11531L28
after intravenous
administration or
subcutaneous administration
are shown in Figs. 5 and 6,
respectively.
Pharmacolcinetic parameters
(clearance (CL) and
half-life (T1/2)) obtained
using WinNonlin (Rharsight)
are shown in Table 3. The
plasma half-life (T1/2) of
11531.28 after intravenous
administration was prolonged
to about 1.3 times 20 that
of TOCILIZIALAB, while the
clearance was reduced by
about 1.7 Limes. T1/2 of
11531(28 after subcutaneous
administration was increased
to about twice that of
TOCILIZUMAB, whiie the
clearance was reduced by
about 2.1 times. Thus, it
was found that the
pharrnmokinetics could be
significantly improved by
reducing the isoelectric
point of TOCILIZUMAB through
amino acid substitution. 25
Table 3    



IV SC  CL T1/2 CL/F 11 /2 m
L/h/kg day m L/h/kg day  33
[Example 3] Identification
of mutation sites that
reduce the inimunogenicity
of TOCTLIZUMA13
Identification of mutations
that reduce the
immunoceniefty risk of
T-cell epitopes present in
the variable  reoions
5T-cell epitopes present in
the variable-region sequence
of TOCILIZIJMAB were
analyzed using TEPFTOPE
(Methods. 2004 Dec;
34(4):468-75). As a result,
the L-ehain CDR2 was
predicted to have many
T-cell epitepes that would
bind to HLA (Lc. to have a
sequence with a high
inanumageni city risk).
Thus, TEPITOPE analysis was
carried out to examine amino
acid substitutions that
would reduce the
immunogenicity risk of the
L-chain CDR2 without
10decreasing the stability,
binding. activity, or
neutralizing activity.
As described below, the
screening result
demonstrated that the
imammogenicity sisk can be
reduced without decreasing
the stability, binding
activity, or neutralizing
activity by substituting the
tlueonine at L51 (Kabat's
numbering; Kabul EA at al.,
(1991) Sequences of Proteins
of Immunological Interest,
Nil-fl) of the L chain CDR2
(SEQ ID NO: 59) of 15
TOCILIZUIvIAB with glycine,
and the arginine at L53 with
glotamie acid (SEQ ID NO:
60). TOCILIZUMAR Trebain
cDR2 (SEQ ID NO: 59) 



TOCTLIZUMAB L-chain CDR2
with T-cell epitopes.
removed (SEQ ID NO: 60)
[Example 4] Reduction of
immtmogenicity risk by fall
humanization of the variable
region 20 framework
sequences of TOCILIZUIVaB In
the process of TOCILTZUMAB
humanization, some mouse
sequences remain in the
framework sequence to
maintain binding activity
(Cancer Res. 1993 Feb 15;
53(4):851-6). These
sequences are H27,
I-128,1129, and 1130 in the
H-chain FRI and H7I in the
II-chain FR3 (Kabat's
numbering; Kabat EA at al.,
(1991) Sequences of Proteins
of Immunological Interest,
25 NIE)) of the variable
region sequence of
TOCIEIZUIVIAB. The mouse-
sequences that remained are
a potential cause of
increased i=anogenicity
risk. Thus, it was assessed
whether the framework
sequence could be fully
humanized to further- reduce
the immunogenicity risk of
TOCILIZUMAB. The result
showed that the entire
framework of TOCILIZUMAB
could be completely 30
humanized without decreasing
the stability, binding
activity, or nentralizing
activity, by substituting
the H-chain FRI (SEQ IT) NO:
61) of TOCILIZUMAB with the
humanized FT-chain ERI -A
(SEQ ID NO: 62) shOW11
below, and substituting
the-H chain F113 (SEQ ID NO:
63) with the humanized H
chain FR3 (SEQ ID NO: 64)
shown below. TOCILIZUMA2 H
chain FRI (SEQ ID NO: 61)
35Humanized H chain FRI-A
(SEQ ID NO: 62) (derived
from ennline 1MGT LVH 4)
TOCILIZIIMAB H chain FR3
(SEQ ID NO: 63)  34
Humanized H chain FR3 (SEQ
ID NO: 64) (derived from Mob
from. el. 2007,
44(4)412-422)     [Example
5] Identification of
mutation sites to improve
the pharmaeokinetics based
on 5 pH-dependent binding of
TOCILIZUIVIAB to the IL-6
receptor        One of the
methods for imProving the
pharma.colcineties of
TOCILIZUMA13 is to improve
the molecule suchthat a
single molecule of
TOCILIZUMAB would repeatedly
bind and neutralize several
molecules of the IL-6
receptor. It is assumed that
after binding to
membrane-type IL-6 receptor,
TOCILIZUMAB is taken up into
intracellular endosornes via
10 internalization while
bound to membrane-type IL-6
receptor, then transferred
into lysosomes while bound
to membrane-type IL-6
receptor, and becomes
degraded by lysosomes.
Specifically, one molecule
of TOCILIZUMAB typically
binds to one or two
molecules of membrane-type
IL-6 receptor (in a
monovalent or divalent
manner) and is degraded in
lysosomes after
internalization. Therefore,
one molecule of TOCILIZUMAB
can only hind and neutralize



15one or two molecules of
membrane-type IL-6 receptor.
Thus, the present inventors
thought that if it were
possible to create
TOCILILUMAB that binds in a
pH-dependent manner, in
which the binding of
TOCILIZUMAB is maintained
under neutral conditions but
significantly reduced under
acidic conditions.
TOC1L/ZUMAB which binds in a
pH-dependent manner could
dissociate from
membrane-type IL-6 receptor
20 (antigen) in the
endos,qmes and return to the
plasma by binding to FeRn
present in the endosomes, as
illustrated in Fie. 7. Once
returned to the plasma,
FOCH-In-MAD which binds in a
p11-dependent manner could
again bind to membrane-type
1-6 receptor. By repeating
this binding in the plasma
and dissociation in the
entiosornes, it is thought
that one molecule of
TOOLIZUMAB can repeatedly
hind/neutralize several
molecules of the IL-6
receptor. Thus, TOCILIZU/vh
103 which binds in a
p1-I-dependent n=er is
assumed to have improved
pharmacokinetics as compared
to TOC1LIZUMA.B.       For
TOCLCIZUMAB to dissociate
from the IL-6 receptor under
the acidic condition in the
endosome, the binding must
be significantly weakened
under the acidic condition
as compared to under the
neutral condition. On the
cell surface, strong IL-6
receptor binding is 30
required for neutralization;
therefore, at pH 7.4 which
is the cell surface pH, the
antibody must hind to the
1L-6 receptor as strongly as
or more strongly than
TOCILIZUMAB. It has been
reported that the endosomal
pH is generally 5.5 to 6.0
(Nat Rev Mal Cell Biol. 2004
Feb;5(2):121-32). Thus, if
TOCILIZUMAB which binds in a
pH-dependent manner is
modified to weakly hind to
the 11,-6 receptor at pH 5_5
to 6_0, it can be predicted
to dissociate 35from the 1-6
receptor under the acidic
condition in the endosornes.
Specifically, if TOCILIZUMAB
which binds in a
pH-dependent manner is
improved to strongly bind to
the  35 11-6 receptor at pH
7.4, which is the cell
surface pH, and to weakly
bind to 11-6 receptor at pH
5.5 to 6.0, which is the
endosomal pH; one molecule
of TOCILIZUMAR can bind and
neutralize several molecules
of the.11-6 receptor, and
the pnarmacoldnetics can
therefore be improved. A
possible method for
conferring p!1 dependence on
the binding of
IOCILLZU/vIAII to 5 the IL-6
receptor is to introduce
histidine residues into the
variable region of
TOCTLIZUMAB, since the pKa
of a histidine residue is
about 6.0 to 6.5, and its
state of proton dissociation
changes between neutral (pH
7.4) and acidic (pH 5.5 to
6.0) conditions. Thus,
screening was canted out to
identify sites for histidine
introduction in the variable
regions based on a
three-dimensional structure
model of TOCILIZUMAJ3.
Furthermore, selected
variable region 10 sequences
of TOCILIZUMAB were randomly
substituted with histicline
to design a library for
screening. The screening was
canted out using the binding
to the IL-6 receptor at pH
7.4 and dissociation from
the 11-6 receptor, or the
reduction of affinity at pH
5.5 to 5.8 as an index.
As a result, the present
inventors discovered
mutation sites that confer
the binding of 'FOCIL1ZUMAB
to the IL-6 receptor with pH
dependency (the property to
bind at pH 7.4 and 15
dissociate at pH 5.8). These
are shown in Fiff . S. In
Fig. 8, the substitution of
tyrosine at H27 to hi
stidine is a mutation in the
II-chain FR1, not in the
CDR. However, as described
in Ern-. I. Immtmol. (1992)
22: 1719-1728, a sequence
with histicline at II27 is a
human sequence (SEQ ID NO:
65). Thus, the antibody can
be completely humanized by
using the following
framework in combination
with Example 4. 20Humanized
H-chain FR1-13 (SEQ ID NO:
65) - A combination of
mutations including, for
example, I13pI/73 (H chain 



Hipl-IgGI/SEQ ID NO: 66; L
chain L73-kappa/SEQ ID NO:
67) can yield TOCILIZUMAB
with pH-dependent binding
properties. a3 pl/L73 and
TOCILIZUMAll were compared
for their affinity towards
soluble IL-6 receptor at pH
7.4, rate of dissociation
from membrane-type 95 IL-6
receptor at pH 7.4 and pH
5.8, biological activity
using BaFigp130, and
phannacokinctics in
eynomolgus monkey and human
11-6 receptor transgenic
mice (sec Reference Examples
for the method). The result
of affinity assay for
soluble 11-6 receptor at pH
7.4 is shown in Table 4. The
assay result for the
biological activity obtained
using BaFtgpl 30 (final IL-6
concentration of 30 30
ng/m1) is shown in Fig. 9.
These results showed that
H3pI/L73 is comparable to
TOCILIZUMAI3 in terms of
affinity for soluble IL-6
receptor at pH 7.4 and
activity on BaFigp130.
'Fable 4  36 ka(1/Ms)kd(1
/s)KD(M) TOCILIZUMAB E+05
1.0E-03 2.1E-09 H3pf/L73
5.4E-F05 7.4E-04 1.4E-09
The measurement result for
the rate of dissociation of
TOCILIZUMAI3 or 143p1/1,73
from membrane-type IL-6
receptor at pH 7.4 and pH
5.8 is shown in Table 5. As
conimared to 



5 TOCILIZUMAB, the
dissociation rate of H3pPL73
at pH 5.8 was faster and the
pH dependence of the rate of
dissociation from
membrane-type IL-6 receptor
was increased by about 2.6
times. Table 5
tillSalltinnElealMESMIBBliaa
wila? pH7.4pH5.8kd( pH5.81 k
411 7.4) kd( /S)kri(i /s)pH
DEPENDENCY TOCIL1ZUMAB
2.5E-042.5E-041.00
H3p1/1_732.6E-04 .67E-042.59
10       A single dose of
TOCILTZUMAB or H3p1/L73 was
intravenously administered
at 1 map- to cynomolgus
monkeys to assess the time
course of plasma
concentration. The plasma
concentration time courses
of TOCILIZLMAR or H3pI/L73
afr,er intravenous
administration are shown in
Fig, 10. The result showed
that the pharmaeokinetics of
H3p1/L73 in eynomolgus 15
monkeys was significantly
improved as compared to
TOCILIZUMAB.       A single
dose of TOCILIZUMAB or
113p1/1,73 was intravenously
administered at 25 mg/kg to
human IL-6 receptor
transgenic mice (1)11,-6R
mice; Pre Nail Aced Sal U S
A. 1995 May 23;
92(11):4862-6) to assess the
time course of plasma
concentration, The plasma
concentration time courses
of TOCILIZUIV1AB or 143pL173
after intravenous
administration are 20 shown
in Pig. 11. The iesult
showed that the
pharmacokinetics of H3p11L73
in human 1L-6 receptor
transgenic mice was
significantly improved as
compared to TOCILIZUMAB.
1130/1773, which is a
TOCILIZUMAB with
pH-dependent binding
properties, showed
significantly improved
pharmacokinetics in
cynomolgus monkeys and human
IL-6 receptor trausgenie
mice when compared to
TOCILIZUMAB. This suggests
that it is possible to bind
to and neutralize several
molecules of the 1L-6
receptor with one single
molecule, by conferring the
property of binding an
antigen at pH 7.4 and
dissociating from the
antigen at pH 5.8. It was
also considered that the
pharmacokineti es could be
finther improved by
conferring IL-6 receptor
binding with a more
pronounced pH dependence
than that of H3p1/L73.  37
[Example 6] Optimization of
the TOCILIZUMAB constant
region Reduction of the
heterogeneity of
TOCILLZITIVL413 H-chain C
terminus 



For heterogeneity of the
H-chain C-terminal sequences
of an IgG antibody, deletion
of 5 C-terminal amino acid
lysine residue, and
amidation of the C-terminal
carboxyl group due to
deletion of both of the two
C-terminal amino acids,
glycine and lysine, have
been reported (Anal
Biochern. 2007 Jan 1,
360(1):75-83). Also in
TOCILIZUMAB,the major
component is a sequence in
which the C-terrninal amino
acid lysine in the
nucleotide sequence is
deleted by
post-translational
modification; however,
sub-components in which the
lysine remains and 10
sub-components in which the
C-terminal carboxyl group is
amidated due to deletion of
both glyeinc and lysine also
exist as heterogeneity. It
is not easy and would be
more costly to manufacture
them as a pharmaceutical in
large-scale while
maintaining the objective
substances/related
substances related
heterogeneity between
productions. If possible, it
is desirable to be single
substances, and to have
reduced heterogeneity when
developing antibodies 15as
pharmaceuticals. Thus, it is
preferable that the H-chain
C-terminal heterogeneity is
absent when developing
antibodies as
pharmaceuticals.       The
C-terminal amino acid was
altered to reduce the
C-terminal amino acid
heterogeneity. The result
showed that the
C-terminus-derived
heterogeneity can be
prevented by pre-deleting
from the nucleotide
sequence, the lysine and
giycine residues at the C
terminus 20 of the H-chain
constant region of
TOCILIZUMAI3. TOCILIZUMAB,
TOC/L1ZUMAB that lacks the
C-terminal lysine residue
(TOCILIZUMABAKi. H chainI
AK/SEQ ID NO: 68; L chain
WT-ItappaiSEQ ID NO: 54),
and TOCILIZUMAB that lacks
the C-terminal lysine and
glycine residues
(TOCILIZUMABACK: H chain
WT-IgGlAGKYSEQ DJ NO: 69; I.
chain WT-kappaiSEQ ID NO:
54) were assessed for
heterogeneity by cation
exchange 25 chromatography.
The ProPac Vif-'X- 10, 4x250
mm (Dioncx) column was used;
and mobile phase A was' 25
mmol/L MESINaOH (pH 6,1) and
mobile phase B was 25 mmoll
MES/Na0H, 250 ninon NaCI (pH
6.1). Appropriate flow rate
and gradient were used. The
assessment result obtained
by cation exchange
chromatography is shown in
Fig. 12. The result showed
dial the C-terminal amino
acid heterogeneity can be
reduced by pre-deleting from
the nucleotide 30 sequence
both the lysine and glycinc
residues at the C terminus
of the II-chain constant
region, but not by
pre-deleting only the lysine
residue at the C terminus of
the H-chain constant region.
All of the C-tenninal
sequences of the constant
region of Durum antibodies
IgGl, IgG2, and IgG4 contain
lysine and glycine at
positions 447 and 446,
respectively, according to
EU numbering (see Sequences
of proteins of immunological
interest, NTH Publication
No.91-3242). 35 Therefore,
the method for reducing the
C-terminal amino acid
heterogeneity found in the
present study is expected to
be also applicable to IgCr2
and IgG4 constant regions
and variants thereof.  



38 Reduction of disulfide
bond-derived heterogeneity
in IgQ2 isotvue TOCILIZUMAI3
The isotype of TOCLUZUMAB is
LGI. Since TOCILIZUMAB is a
neutralizing antibody,
binding to the Fey receptor
can be unfavorable in view
of immunogenicity and
adverse 5effects. A possible
method for lowering the Fey
receptor binding is to
convert the isetype of the
Ige antibody from IgG1 to
IgG2 or IgG4 (Ann Hematol.
1998 Jim; 76(6):231-48).
From the viewpoint of Fey
receptor 1 binding and
phannacoldneties, IgGa was
considered to he MOTO
desirable than Ig04 (Nat
Biotechnol. 2007 Dec;
25(12):1369-72). Meanwhile,
physicochemical properties
of proteins, in particular,
homogeneity and stability
are very 10 important when
developing antibodies as
pharmaceuticals. The Ig02
isetype has been repotted to
have very high heterogeneity
due to the disulfide bonds
in the hinge region (J Biol
Chem. 2008 Jun 6;
283(23):16206-15). It is not
easy and would be more
costly to manufacture them
as pharmaceutical in
large-scale while
maintaining the objective
substances/related
substances related
heterogeneity derived from
disulfide bonds between
productions. Thus, single 15
substances are desirable as
much as possible. Thus, when
developing Ig02 isotype
antibodies into
pharmaceuticals, it is
preferable to reduce the
heterogeneity derived from
disulfide bonds without
lowering the stability.
For the purpose of reducing
the heterogeneity of the
IgG2 isotype, various
variants were assessed. As a
result, it was found that
heterogeneity could be
reduced without decreasing
the 20 stability using the
WT-SKSC constant region (SEQ
Ill NO: 70), in which of the
Ig02 constant region
sequences, the cysteine
residue at position 131 and
the arginine residue at
position 133 (EU numbering)
in the H-chain CH1 domain
were substituted to serine
and lysine, respectively,
and the cysteine residue as
position 219 (EU numbering)
in the H-chain upper hinge
was substituted to serine.
TOCTLIZUMAB-IgGI (H chain
WT-IgGl/SEQ ID NO: 53; L
chain 25 WI-kappa/SHO ID NO:
54), TOCILIZIJIMA.B-IgC2 (TT
chain WT-1g02/SEQ ID NO: 71;
I. chain WT-kappa/SEQ ID NO:
54), and TOCIIIZIJMAB-SKSC
(H chain WT-SKSC/SEQ ID NO:
70; L chain WI-IcappaISEQ ID
NO: 54) were prepared and
assessed for heterogeneity
and stability. The
heterogeneity was assessed
by cation exchange
chromatography. The RroPae
WCX-10 (Dionex) column was
used- and mobile phase A was
20 inM Sodium Acetate (pH
5,0) 30 and mobile phase B
was 20 mivl Sodium Acetate,
1 M NaC1 (p11 5.0).
Appropriate flow rate and
gradient were used. The
assessment result obtained
by cation exchange
chromatography is shown. in
Fig. 13. The stability was
assessed based on the
intermediate temperature in
thermal demumation (Tin
nine) determined by
differential scanning
calorimetry (DSC) (VP-DSC;
Microcal). The result of DSC
measurement in 20 mIVI
sodium acetate, 150 mM NaCI,
pH 6.0 35 and the Ina value
of the Fab domain are shown
in Fig. 14.  39       The
result showed that the
heterogeneity was markedly
increased in
TOCILIZUMAB-IgC2 as compared
to TOCILIZUMAB-IgGI,
however, the heterogeneity
could be significantly
reduced by conversion to
TOCILIZUNLAB-SKSC.
Furthermore, when compared
to TOCILIZUMAB-IgG I, the
DSC of TOCILIZUMAB-Ig02 gave
a shouMer peak 5 (Tab*)
component with low
stability, i.e., low Tm, in
the thermal denaturation
peaks of the Fab domain,
which is assumed to be due
to a heterogeneous
component. However, when
converted to
TOCILIZUMAB-SK,SC, the
shoulder peak (low Tni),
which is thought to be due
to a heterogeneous
component, disappeared. and
the Tm value was about 94C,
which MIS equivalent to that
of the Feb domain of
TOCILIZUMAB-IgGI and
TOCILIZUMAR-1g02. Thus, 



10TOCII.171_11VIAB-SICSC was
revealed to have high
stability. Identification of
pharmacoldnetics-irnprovinp
mutation sites in the
constant region of
TOCILIZUMM3  As described
above, starting from IgGl,
which is the isotype of
TOCILIZITMAB, 15 reduction
of the C-terminal
heterogeneity and reduction
of heterogeneity of
antibodies with IgG2 isotype
constant regions while
reducing the binding to the
Fey receptor and maintaining
the high stability can be
achieved. Moreover, it is
preferred that the constant
region also has superior
pharmacokinetics than Ig01,
which is the isotype of
TOCILIZI2vLAB. In order to
find, constant reMonshaVing
a superior plasinalaalf-life
than antibodies with 20
igG1-isotypc constant
regions, screening was
carried out to identify
mutation sites for improving
the pharmacokinetics of
TOCILIZUMAB-SKSC which has
high stability and reduced
heterogeneity related to
antibodies with 1g02-isotype
constant regions as
mentioned above. As a
result, WT-M58 (SEQ ID NO:
72 (amino acid sequence))
was discovered, in which, as
compared to WT-SKSC, the
glutamic acid at position
137, ELI numbering is
substituted tu 25elycine,
the serine at position 138
is substituted to glyeine,
the histidine at position
268 is substituted to
glutamine, the arginine at
position 355 is substituted
to glutamine, the glutamine
at position 419 is
substituted to glutamic
acid, and in which the
glycine at position 446 and
the lysine at position 447
is deleted to reduce the
heterogeneity of the H-chain
C terminus. In addition,
WT-M44 (SEQ ID NO: 73 (amino
acid sequence)) was prepared
to have substitution of
asparagirte at position 434
to alanine, relative to IgGi
Furthermore, WT-M83 (SEQ ID
NO: 74 (amino acid
sequence)) was produced by
deleting glycine at position
446 and lysine at position
447 from M44 to reduce the
heterogeneity of the H-chain
C-terminus. In addition,
WT-M73 (SEQ ID NO: 75 (amino
acid sequence)) was produced
by substituting asparagine
at position 434 with alanine
in WT-M58.
35TOCILIZUMA134144 (H chain
WT-M44/SHQ ID NO: 73; L
chain WT-kappaiSEQ ID NO:
54), TOCILIZ3JMAB-M58 (II
chain WT-M58/SEQ 1D NO: 72;
L chain WT-kappaISEQ ID  40
NO: 54), and TOCILIZUMAB-M73
(H chain WT-M73/SEO ID NO:
75; L chain WT-kappaiSEQ ID
NO: 54) were prepared and
assessed for then- affinity
towards human leRn and
pharmac.okineties using
human FeRn transgenic mice
(see Reference Examples for
the method) 5The binding of
TOCILIZUMAB-TgOI,
TOCILIZU1VLAB-M44,
TOCILIZUMAB-M58, 



and TOCILIZUME1B-M73 to
human 11cRn was assessed
using Biaeore. As shown in
Tabled, the binding of
TOCILIZUMAB-M44,
TOCILIZUMAB-M58, and
TOCILIZT1MAB-M73 was about
2.7 times, 1.4 times, and
3.8 times superior than that
of TOCILIZUW\ B-IgGI,
respectively. 10 Table 6
KD( p M) TO ClUZUMAB-IgG1
1.62 TOCILIZUMAB-M44 0.59 TO
CILIZUMAB-M58 1.17
TOGILIZUMAB-M73 0.42
TOCILIZUMAB-IgGI,
TOCILIZUMAB-M44,
TOCILIZUMA.13-M58, and 15
TOCILLZUMAB-M73 were
assessed for their
pharmacokinetics in human
FeRn transgenie mice. The
result is shown in Fig. 15.
When compared to
TOCILIZUMAB-IgG1, all of
TOCILIZUMAB-M44,
TOCILIZUMAB4158, and
TOCILIZUMA13-M73 were found
to exhibit improved
pharmacekinetics, as shown
in Fig. 15. The effect of
improving the
pharmacokinetics correlated
with the ability to bind to
human Vt. In particular, the
concentration
of1OCEEIZUNLAB-M73 in plasma
after 28 days was improved
by about 16 times as
compared to
TOCILIZUNIAB-IgGl. Thus,
antibodies having the
constant region of M73 were
also assumed to have
significantly improved
pharmaeokinetics in humans
as compared to antibodies
having the IgG1 constant
region. 25[Example 7]
Preparation of frilly
humanized IL-6 receptor
antibodies with improved PK
/PD 



TOCTLIZUMAB variants were
prepared by combining
multiple mutations in the
variable and constant
regions of TOC1Lf ZUMAB
found in the examples above.
Fully humanized IL-6
receptor antibodies
discovered from various
screenings were: FV3-M73 (II
chain V114-M73/SEQ ID NO:
25; L chain VL1-kappa/SEQ ID
NO: 28), Fv44/173 (II chain
VH3-M73/SEQ ID NO: 26; L
chain VL3-kappa/SEQ 11) NO:
29), and Fv5-M83 (II chain
VHS-1v183/SEQ ID NO: 27; L
chain VL5-kappa/SEQ ID NO:
30).  41       lie
affinities of prepared
fv3-M73, Ev4-M73, and
Ev5-M83 against IL-6
receptor were compared to
that of TOCILIZUMAI3 (see
Reference Example for
method). The affinities of
these antibodies for the
soluble IL-6 receptor
determined at pH 7.4 are
shown in Table 7.
Furthermore, their
Balligpl3041entalizing
activities were compared to
those of 5 TOCILIZUMAB and
the control (the known high
affinity anti-1L-6 receptor
antibody described in
Reference Example, and VQ8F
I 1-21 hIgGI described in
118 2007/0280945) (see
Reference Example for
method). The results
obtained by determining the
biological activities of
these antibodies using
BaF/gp 130 are shown in Fig.
16 (TOCILIZUMAB, the
control, and Fv5-M83 with a
final IL-6 concentration of
300 uginal) and Fig. 17
(TOCILIZUMAB, Fv3-M73, and
10 Fv4-M73 with a final IL-6
concentration of 30 rig/ml).
As shown in Table 7, Fv3-M73
and Fv4-M73 have about two
to three times higher
affinity than TOCIL1ZUMAB,
while Fv5-M83 exhibits about
100 times higher affinity
than TOCILIZUMAB (since it
was difficult to measure the
affinity of Fv5-M83, instead
the affinity was determined
using Fv5-IgG1 (II chain
V145-IgGI /SEQ 11) NO: 76; L
chain IlL5-kappa /SEQ ID NO:
30), which has an Ig(11-type
15 constant region; the
constant region is generally
thought to have no effect on
affinity). As shown in Fig.
17, Ev3-M73 and Fv4-M73
exhibit slightly stronger
activities than TOCILIZUMAB.
As shown in Fig. 16, Fv5-M83
has a very strenn activity,
which is more than 100 times
greater than that of
TOCILIZUMAB in terms of 50%
inhibitory concentration.
Ev5-M83 also exhibits about
10 times higher neutralizing
activity in terms of 50%
inhibitory 20 concentration
than the control (the known
high-affinity anti-IL-6
receptor antibody). Table 7
ka(1/Ms) kd(1 /s) f<D(M)
TOCILIZUMAB 4.0E-F05 1.1E-03
2.7E-09 



Fv3-M73 8.5E+05 8.7E-04
1.0E-09 Fv4-M73 7.5E+05
1.0E-03 1.4E-09 Fv5-M83
1.1E+06 2.8E-05 2.5E-11
25The rates of dissociation
of TOC1LIZUMAB, Fv3-M73. and
Fv4-M73 from membrane-type
IL-6 receptor at pH 7.4 and
5.8 were determined. As
demonstrated by the result
shown in Table 8 (see
Reference Example for
method), the pH dependency
of the dissociation rate of
Fv3-M73 and Fv4-M73 from
membrane-type IL-6 receptor
was about 11 times and 10
times improved,
respectively, as compared to
Tocruzumns. The considerable
30 improvement of the pH
dependency of the
dissociation rate relative
to 143p1/1,73 described in
42 



Example 5 sup-posted that
when compared to H3 EL73,
pharmacokinelics of Fv3-M73
and Fv4-M73 would be
significantly improved.
Table 8 pH7.4pH5.8 kd(pH5.8)
kd(pH7 4) kd(1/s)kd(l/s) pH
DEPENDENCY  TOCILIZUMAB
2.5E-04 2.5E-04 1.00 Fv3-M73
4.9E-04 5.'3E03 10.88
Fv4-M73 5,1E-04 5,1E-03
10.06  The isoelectie points
of TOCILIZUMA.B, the
control, 5v3-M73, Fv4-M73,
and 



Fv5-M83 were determined by
isoelectric focusing
electrophoresis using a
method known to those
skilled in the art. The
result showed that the
isoefeetric point was about
9.3 for 10 TOCILIZUMAB;
about 8.4 to 8.5 for the
control; about 5,710 5.8 for
Fv3-M73; about 5.6 to 5.7
for Fv4-M73; and 5.4 to 5.5
for Fv5-M83. Thus, each
antibody had a significantly
lowered isoelearic point
when compared to
TOCILIZLIMAB arid the
control. Furthermore, the
theoretical isoelectric
point of the variable
regions \ /11/VL was
calculated by GENETYX
(GENETYX CORPORATION). The
result showed that the
theoretical isoelectric
point was 15 9.20 for
TOCILIZUMAB; 7.79 for the
control; 5.49 for Fv3-M73;
5.01 for Fv4-M73; and 4.27
for Fv5-M83. Thus, each
antibody had a
significant/3i lowered
isoelectrie point when
compared to TOCILIZUMAB and
the control. Since it was
shown in Example 2 that
pharmacokinetics is improved
by reducing the isoelectric
point, the pharmacokinetks
of Fv3-M73, Fv4-M73, and
Fv5-M83 was thought to be
improved when compared to
TOCILIZUMAB and the control.
T-cell epitopes in the
variable region sequence of
TOC1L1ZUMAB, Fv3-M73,
Fv4-M73, or Fv5-M83 were
analyzni using TEPITOPE
(Methods. 2004 Dec;
34(4):468-75). As a result,
TOCILLZ1.3MAB was predicted
to have T-cell epitopes, of
which many could bind to
HLA, as shown in Example 3.
In contrast, the number of
sequences that were
predicted to bind to T-cell
epitopes was significantly
reduced in Fv3-M73, Fv4-M73,
and Fv5-M83. In addition,
the 25 framework of Fv3-M73,
Fv4-M73, or Fv5-M83 has no
mouse sequence and is thus
fully humanized. These
suggest the possibility that
immunogenieity risk is
significantly reduced in
Fv3-11473, Fv4-M73, and
Fv5-M83 when compared to
TOCILIZTIMAB. [Example 8]
FICaTD test of fully
humanind 1L-6 receptor
antibodies in monkeys  43
Each of TOCILIZU5AAB, the
control, Fv3-5473. Fv4-M73,
and Fv5-M83 was
intravenously administered
once at a dose of 1 mg/kg to
cynomolgus monkeys to assess
their time course of plasma
concentration (see Reference
Example for method). The
plasma concentration time
courses of TOCTIALUMAB,
2v3-M73, Fv4LM73, and
Fv5-M83 after 5 intravenous
adnaMistration are shown in
Fig. 18. The result showed
that each of Fv3TM73,
Fv4-M73, and Fv5-M83
exhibited significantly
improved phannacokinetics in
cynomolgas monkeys when
compared to TOCILIZUMAB and
the control. Of them,
Fv3-M73 and Fv4-M73
exhibited highly improved
pharmacokinetics when
compared to TOCILIZ13MAB.
The efficacy of each
antibody to neutralize
membrane-type eynomolgus
monlreyll-6 0 receptor was
assessed. Cynomolgus monkey
11-6 was administered
subcutaneously in the lower
back at 5 unfkg every day
from Day 6 to Day 18 after
antibody administration (Day
3 to Day 10 for
TOCILIZIffvfAB), and the CRP
concentration in each animal
was determined 24 hours
later (see Reference Example
for method). The time course
of CRP concentration after
administration of each
antibody is shown in Fig.
19. To assess the efficacy
of each antibody to
15neutralize soluble
eynomolgus monkey 1L-6
receptor, the plasma
concentration of free
soluble 



cynomolgus monkey IL-6
receptor in the cynomolgus
monkeys was determined and
the percentages of free
soluble IL-6 receptor were
calculated (see Reference
Example for method). Ile
time course of percentage of
free soluble IL-6 receptor
after administration of each
antibody is shown in Fig.
20. 20Each of Fv3-M73,
Fv4-M73, and Fv5-M83
neutralized membrane-type
eynomolgus monkey IL-6
receptor in a more
sustainable way, and
suppressed the increase of
CRP over a longer period
when compared to TOCILIZUMAB
and the control (the known
high-affinity anti-IL-6
receptor antibody),
Furthermore, each of
Fv3-M73, Fv4-M73, and
Fv5-M83 neutralized soluble
cynomolgus monkey IL-6
receptor in a more
sustainable way, and
suppressed 25 the increase
of free soluble eynomolgus
monkey 11-6 receptor over a
longer period when compared
to TOCILIZUIvIAB and the
control. These findines
demonstrate that all of
Ev3-M73, Fv4-M73, and
Fv5-M83 are superior in
sustaining the
neutralization of membrane-
type and soluble IL-6
receptors than
TOCILIZU1v1A13 and the
control. Of them, Fv3-M73
and Fv4-M73 are remarkably
superior in sustaining the
neutralization. Meanwhile,
Fv5-M83 suppressed CRP 30
and free soluble cynomolgus
monkey IL-6 receptor more
strongly than Fv3-M73 and
Ev4-M73. Thus, Fv5-M83 is
considered to be stronger
than Fv3-M73, Fv4-M73, and
the control (the lmown
high-affinity anti-IL-6
receptor antibody) in
neutralizing membrane-type
and soluble 11-6 receptors.
It was considered that
results in in vivo of
cynomolgus monkeys reflect
the stronger affinity of
Fv5-M83 for IL-6 receptor
and stronger biological
activity of Fv5-M83 in the
35BaFigp130 assay system
relative to the control.  44
These findings suggest that
Fv3-M73 snr Fv4-M73 are
highly superior in
sustaining their activities
as an anti-IL-6
receptor-neutralizing
antibody when compared to
TOM/la-MAE and tire control,
and thus enable to
significantly reduce the
dosage and frequency of
administration. Furthermore,
Fv5-M83 was demonstrated to
be remarkably 5 superior in
terms of the strength of
activity as an anti-IL-6
receptor-neutralizing
antibody as well as
sustaining their activity.
Thus. Fv3-M73, bv4-M73, and
Fv5-M83 are expected to he
useful as pbarnaccutical
IL-6 antagonists. [Example
9] 10Monocyte
chernoattractant protern
(MCP)--1 is known to be
involved in cellular
invasion of monocytes, 'I'
cells, MC cells, and
basophils. MCP-1 has been
reported to be highly
expressed in synovial
tissues/synovial fluid of RA
patients (J. Clin. Invest.,
Sep 1992, 90(4772-779) and
is thought to be involved in
the pathological condition
of RA (Infitamm. Allergy
Drug Targets, Mar 2008,
7(1):53-66). 15VEGF is a
potent angionenic factor and
is known to be produced, for
example, by macrophages,
fibroblasts, and synovial
cells in the synovial
membrane of RA patients (J.
Rheurtatol., Sep 1995,
22(9):1624-1630). Moreover,
the VEGF level in the serum
of RA patients correlates
with disease activity and
radiographic progression
(Arthritis Rheum., Jun 2003,
48(6):1521-1.529; and
Arthritis Rheum., Sep 2001,
44(9):2055-2064) and the
VEGF level 



20 in the serum decreases by
treating RA patients with
the anti-1L-6R antibody
TOCILIZUMAB; therefore, VEGF
is also considered to play
an important role in the
pathological condition of RA
(Mod. Rheumatol. 2009,
19(1):12-19; and Mediators
Inflarm 7008 2008:129873).
Thus, whether TOCILIZUNIAB
and Fv4-103 can inhibit
MCP-1 and VEGF productions
from human RA
patient-derived synovial
cells which occur from
sIL-6R and IL-6 25
stimulation was examined.
Human RA patient-derived
synovial cells (TOYOBO) were
plated onto 96 well plates
in 5% FCS-containing IMDM
medium at 2 x 104 cells/0.05
mUwell, and placed for 90
minutes in a CO2 incubator
(37C, 5% CO2). 0.05 niL of
TOOLIZUMAB and Fv4N73
diluted to appropriate
concentrations were added,
the plates were left still
for 15 minutes, then 0.05
inL of 30 soluble IL-6
receptor (8R344: prepared
according to the method
described in Reference
Examples) were added. The
plates were anther left
still for 30 minutes, and
0.05 mL of IL-6 (TOFtAY)
were further added (the
final concentrations of
soluble IL-6 receptor and
IL-6 were 50 ng;ML for
each). After two days of
culture, the culture
supernatants were collected,
and the MCP-1 and VEGF
concentrations in the
culture supernatants were
measured using ELISA kit 35
(Biosource and Pierce
Biotechnology). The results
are shown in Figs. 21 and
22. TOCILIZUIVIAB and
Fv4-M73 inhibited MCP-1 and
VEGF production from human
RA  45 patient-derived
synoyial cells following
soluble 1L-6 receptor and
IL-6 stimulation in a
concentration-dependent
manner. Accordingly, the
persistence of the effect
ofFv4-M73 as an and-IL-6
receptor neutralizing
antibody (the effect of
binding to the IL-6 receptor
and blocking the signals of
the 5membrane-type 11.6
receptor and soluble IL-6
receptor) is significantly
superior as compared to
TOCILIZUMAB, the
administration frequency and
dose can be greatly reduced
as compared to TOCILIZUMAB,
and furthermore, Fv4-M73
inhibits MCP-1 and VEGF
production from human RA
patient-derived synovial
cells. Therefore, Fv4-M73
was shown to be a very
effective therapeutic agent
against RA. 10 Reference
Exam Preparation of soluble
recombinant human IL-6
receptor Soluble recombinant
human IL-6 receptor of the
human IL-6 receptor, which
is the 



15antigen, was produced as
described below. A CHO cell
line constitutively
expressing a soluble human
IL-6 receptor containing a
sequence from the N-terminal
1st to 344th amino acids
reported in J. Biochem.
(1990) 108, 673-676
(Yanasalci et al., Science
(1988) 241, 825-828 (GenBank
#X12830)) was generated.
Soluble human IL-6 receptor
was purified from culture
supernatant of CHO cells
expressing SR344 by three
column ehromatographies:
Blue Sepharose al 6 FF
column chromatography,
affinity chromatography
using a column immobilized
with an antibody specific to
5R344, and gel filtration
column chromatography. The
fraction eluted as the main
peak was used as the final
purified sample. Preparation
of soluble recombinant
mmornolgus monkey IL-6
receptor felL-6R)
25(Sign-DNA primers were
prepared based on the
disclosed gent sequence for
Rhesus monkey IL-6 receptor
(Bimey et al., Ensembl 2006,
Nucleic Acids Res. 2006 Jan
1;34 (Database
issue):D556-61). A DNA
fragment encoding the whole
eynomolgus monkey 11-6
receptor gene was prepared
by PCR using the primers,
and as a template, cllNA
prepared from the pancreas
of cynomolgus monkey. The
resulting DNA fragment was
inserted into a mammalian 30
cell expression vector, and
a stable expression CHO line
(cyno.sIL-6R-producing CHO
cell line) was prepared
using the vector. The
culture meditun of
eyno.sIL-6R-producing CHO
cells was purified using a
HisTrap column (GE
Healthcare Bioscience) and
then concentrated with
Amicon Ultra-15
tIltracel-10k (Millipore). A
final purified sample of
soluble cynomolgus monkey
IL-6 receptor (hereinafter
cIL-6R) was obtained through
further purification on a 35
Superdex200pg16/60 gel
filtration column (GE
Healthcare Bioscience).  46
Preparation of recombinant
cynomolgus monkey IL-6
(cIL-6)        Cynoinolgus
monkey IL-6 was prepared by
the procedure described
below. The nucleotide
sequence encoding 212 amino
acids deposited under
SWISSPRO I' Accession No.
279341 was prepared and
cloned into a mammalian cell
expression vector. The
resulting vector 5was
introduced into CHO cells to
prepare a stable expression
cell line
(cyno.11,6-producing CHO
cell line). The culture
medium of
cyno.IL-6-producing CHO
cells was purified using a
SP-Scpharo/FF column (OE
Healthcare Bioscience) and
then concentrated with
Amicon Ultra-15 Ultracel-5k
(Millipore). A final
purified sample of
cynomolgus monkey IL-6
(hereinafter ell-6) was
obtained through thither
purification on a
Superdex75pg26/60 gel
10titration column (GE
Healthcare Bioscience),
followed by concentration
with Alnico], Ultra-15 



Ultracel-5k (Millipore).
Preparation of a
knownl2dgh-affimityreceptor
antibody A mammalian cell
expression vector was
constructed to express
VQ81111 -21 hIgGI, a 15known
high-affinity anti-IL-6
receptor antibody. VQ8F
11-21 hIgG1 is described in
US 2007k1280945 Al (US
2007/0280945 Al. the amino
acid sequences of H chain
and L chain as set forth in
SEQ ID NOs: 77 and 78,
respectively). The antibody
variable region was
constructed by PCR using a
combination of synthetic
oligo DNAs (assembly PCR)
and IgG1 was used for the
constant region. The
antibody variable and
constant regions were
combined 20 together by
assembly PCR, and then
inserted into a mammalian
expression vector to
construct expression vectors
for the H chain and L chain
of interest. The nucleotide
sequences of the resulting
expression vectors were
determined by a method
Icnown to those skilled in
the art. The high-affinity
anti-1L-6 receptor antibody
(hereinafter abbreviated as
"control") was expressed and
purified using the
constructed expression
vectors by the method
described in 25 Example L
Preparatioit expmnsion, and
,pprification of TOCILIZUMAB
variants TOCIL1ZUMAB
variants were prepared using
the QuikChange Site-Directed
Mutagenesis Kit (Stratagene)
according to The method
described in the appended
instruction 30 manual. The
resulting plasnaid fragments
were inserted into mammalian
cell expression vectors to
construct expression vectors
for the H chains and L
chains of interest. The
nucleotide sequences of the
obtained expression vectors
were detenninon by a method
known to skilled artisans.
The antibodies were
expressed by the method
described below. Human
embryonic kidney
cancer-derived 11E1(29311
cell line (Invitrogen) was
suspended in DMEM
(Invitrogen) 35supplemented
with 10% Fetal Bovine Serum
(tnvitregen). The cells were
plated at 10 ml per dish in
dishes for adherent cells
(10 cm in diameter, CORNING)
at a cell density of 5 to 6
x 105  



47 cells/nil and cultured in
a CO2 incubator (37C, 5%
002) for one whole day and
night. Then, the medimn was
removed by aspiration, and
6.9 ml of CH0-S-SFIv1-11
medium (Invitrogen) was
added_ The prepared plasmid
was introduced into the
cells by the lipofection
method. The resulting
culture supernatants were
collected, centrifuged
(approximately 2000 g, 5
min, room 5temperature) to
remove cells, and sterilized
by filtering through 0.22-pm
filter MILLEX(I)-GV
(Millipore) to obtain the
supernatants. Antibodies
were purified from the
obtained culture
supernatants by a method
known to those skilled in
the art using rProLein A
Sepharosem Fast Flow
(Amersham Bioseienees). To
determine the concentration
of the purified antibody,
absorbance was measured at
280 ntn using a
spectrophotometer. Antibody
concentrations were 0
calculated from the
determined values using an
absorbance coefficient
calculated by the PACE
method (Protein Science
1995; 4:2411-2423).
Establishment of a human go
130-expressing BaF3 cell
line            A Ba.F3 cell
line expressing human gpI30
was established by the
proeeditre described 15
below to obtain a cell line
that proliferates in an
I1-6-dependent manner. A
full-length human gp130 cDNA
(Hibi at at, Cell (1990)
63:1149-1157 (GenBank
*NM_002184)) was amplified
by PCR and cloned into the
expression vector pCOS2Zeo
to construct pCOS2Zeolgp130.
pCOS2Zen is an expression
vector constructed by
removing the DFIER gene
expression region from
p0II0I (11irata at al., FEES
Letter (1994)356:244-248)
and 20 inserting the
expression region of the
Zeocin resistance gene. The
full-length human IL-6R cDNA
was amplified by FOR and
cloned into peDNA3.1(+)
(Invitrogen) to construct
h_IL-611'pcDNA3.1(-).
10 pg of pCOS2Zeolgpl 30 was
mixed with BaF3 cells (0.8 x
107 cells) suspended in PBS,
and then pulsed at 0.33 kV
and 950 pED using Gene
Raiser (Bio-Rad). The BaE3
cells 25 having the gene
introduced by
electroporation were
cultured for one whale day
and night in RPMI 1640
medium (Invitrogen)
supplemented with 0.2 neml
mouse interleukin-3
(Peproteeh) and 10% fetal
bovine serum (hereinafter
PBS. HyClone), and selected
by adding RPMI 1640 medium
supplemented with 100 ngirn1
human interleukin-6 (R&D
systems), 100 nglml human
interleuldn-6 soluble
receptor (R&D systems), and
10% PBS to establish a human
30 gp130-expressing
BESS-cell line (hereinafter
"Bab-3/8-1)130"). This
BaDgp130 proliferates in the
presence of human
interleukin 6 (R&D systems)
and soluble human 11.,-6
receptor, and thus can be
used to assess the growth
inhibition activity (or 11-6
receptor neutralizing
activity) of an anti-IL-6
receptor antibody.
35Assessment for the biolo''
al activity b human
.130-ex,ress e BaaFie.p130)
48       The IL-6 receptor
neutralizing activity was
assessed using BaF3igpl 30
which proliferates in an
11-611l-6 receptor-dependent
manner. After three washes
with RPMF1640 supplemented
with 10% PBS, BaF3,/gpl 30
cells were suspended at 5 x
104 cells/nil in RPM11640
supplemented with 600 nend
or 60 Agfa. human
interleuldn-6 (TORAY) (final



5 concentration of 300 ng/ml
or 30 nem!), appropriate
amount of soluble human IL-6
receptor, and 10% FBS. The
cell suspensions were
dispensed (50 gliwell) into
96-well plates (CORNING).
Then, the purified
antibodies were diluted with
RPMI1640 containing 10% PBS,
and added to each well (50
gl/well). The cells were
cultured at 37C under 5% CO2
for three days. WST-8
Reagent (Cell Counting
Kit-8; Dojindo Laboratories)
was diluted two-fold with 10
PBS. Immediately after 20 gl
of the reagent was added to
each well, the absorbance at
450 nra (reference
wavelength: 620 run) was
measured using SUNRISE
CLASSIC (PECAN). After
culturing for two hours, the
absorbance at 450 am
(reference wavelength: 620
mu) was measured act' The
IL-6 receptor neutralizing
activity was assessed using
the change of absorbance -
during two hours as an
indicator. 15 Biacore-based
analysis of binding to
soluble human IL-6 receptor
Antigen-antibody reaction
kinetics was analyzed using
Biacore T100 (GE
Healthcare). The soluble
human 11,6 receptor-antibody
interaction was measured by
immobilizing appropriate
amounts of protein A or
protein AJG or anti-IgG
(y-chain specific) lilab'h
onto a 20 sensor chip by
amine coupling method,
binding antibodies of
interest onto the chip at
plI7.4, and then miming
soluble IL-6 receptor
adjusted to various
concentrations at pH7.4 over
the chip as an ample. All
measurements were carried
out at 37C. The kinetic
parameters. association rate
constant ha (1/Isis) and
dissociation rate constant
kd (Hs) were calculated from
the sensorgaras obtained by
measurement. Then, L, (M)
was determined based on the
rate 25 constants. The
respective parameters were
determined using Biacore Ti
00 Evaluation Software (GE
Healthcare). Assessment for
the p11-dependent
dissociation from
membrane-type IL-6 receptor
using Biacore The
antigen-antibody reaction
with membrane-type- IL-6
receptor at pH 5.8 wad pit
7.4 30 was observed using
if:acorn T100 (GE
Healthcare). The binding to
membrane-type IL-6 receptor
was assessed by evaluating
the binding to soluble human
1L-6 receptor immobilized
onto the sensor chip. 5R344
was biotinylated by a method
known to those skilled in
the art. Based on the
affinity between biotin and
streptavidin, bionnylated
soluble human IL-6 receptor
was immobilized onto the
sensor chip via
streptavidin. All
measurements were conducted
at 35 37C. The mobile phase
lauffer was 10 ianM VIES (pH
5.8), 150 mlYINaCI, and
0.05% Tween 20. A clone
exhibiting pH-dependent
binding was injected under
the condition of pH 7.4 to
49 bind to soluble human
IL-6 receptor (injection
sample buffer was 10 mM MES
(pH 7.4), 150 m.M NaCI, and
0.05% Tween 20). Then, the
pH-dependent dissociation of
each clone was observed at
pH 5.8, which is the pH of
the mobile phase. The
dissociation rate constant
(led (Ifs)) at pH 5.8 was
calculated using Biacore
T100 Evaluation Software (GE
Healthcare) by 5fitting only
the dissociation phase at pH
5.8. The sample
concentration was 0.25
ugeml. Binding was carried
out in 10 m.IM ivIES (pH
7.4), 150 aliM NaC1, and
0.05% Tween 20, and
dissociation was carried out
in 10 raM IVIES (p1-1 5.8),
150 mM NaCI, and 0.05% Fween
20. Likewise, the
dissociation rate constant
(lcd (Us)) at pH 7.4 was
calculated using Biacore TWO
Evaluation Software (GE
Healthcare) by fitting only
the dissociation phase at pH
7.4. The 10 sample
concentration was 0.5
tLganl. Binding was castled
out in 10 rnM MES (pH 7.4),
150 mls4 NaC1, and 0.05%
Tween 20, and dissociation
was carried out in 10 mig
MES (pH 7.4), 150 mM- NaCI,
and 0.05% Tween 20. 



Assessment of the binding to
human Fella 15FeRn is a
complex of FcRti and
82-microglobulin. Glige-DNA
primers were prepared based
on the human Fan gene
sequence disclosed (J. Exp.
Med. (1994)
180(6):2377-2381). A DNA
fragment encoding the whole,
gene was prepared by PCR
using human cDNA (Human
Placenta Marathon-Ready
cDNA, Clontech) as a
template and the prepared
primers. Using the obtained
DNA fragment as a template,
a DNA fragment encoding the
extracellular domain 20
containing the signal region
(Met] -Leu200) was amplified
by PCR, and inserted into a
mammalian cell expression
vector (the amino acid
sequence of human FcRn as
set forth in SEQ ID NO: 79).
Likewise, oligo-DNA primers
ivere prepared based on the
human 132-rnicrog1ehulin
gene sequence disclosed
(Proc. Natl. Acad. Sci. USA.
(2002) 99(26):16899-16903).
A DNA fragment encoding the
whole gene was prepared by
PCR using 25 human cDNA
(Hu-Placenta Marathon-Ready
cDNA, CLONTECII) as a
template and the prepared
primers. Using the obtained
DNA fragment as a template,
a DNA fragment encoding the
whole pa-microglobulin
containing the signal region
(Metl -Met119) was amplified
by PCR and inserted into a
mammalian Cell expression
vector (the amino acid
sequence of human
32-microglobulin as set
forth in SEQ ID NO: SO).
Soluble human FeRn was
expressed by the following
procedure. The plasnaids
constructed for human Fan
and 2-microglobulin were
introduced into cells of the
human embryonic kidney
cancer-derived cell line
HEK.293II (Invitrogen) using
10% PBS (Invitrogen) by
lipofection. The resulting
culture supernatant was
collected, and FcRn was
purified using IgG Sepharose
6 Fast Flow (A.tnersham
Bieseiences) by the method
described in I. Immortal. 35
2002 Nov 1;169(9):5171-80,
followed by further
purification using HiTrap Q
HP (GE Healthcare).  SO
Determination of antibody
concentration in mouse
plasma       Antibody
concentrations in mouse
plasma were determined by
ELISA according to a method
known to those skilled in
the art. PK(PD test
todetailconcentration in the
plasma, CRP concentration.
and free soluble FL-6
receptor in monkeys
The plasma concentrations in
c',momolgus monkeys were
determined by ELISA using a
method known to those
skilled in the art 10The
concentration of CRP was
determined with an automated
analyzer (TBA-120FR; Toshiba
Medical Systems Co.) using
Cias R CRP (KANTO CHEMICAL
CO" 



The plasma concentration of
free soluble cynomolgus
monkey IL-6 receptor in
cynomolgus monkeys was
determined by the procedure
described below. All
IgG-type antibodies
(cynomolgus monkey IgG,
anti-human IL-6 receptor
antibody, and anti-human
IL-6 IS receptor
antibody-soluble cynomolsma
monkey 1L-6 receptor
complex) in the plasma were
adsorbed onto Protein A by
loading 30 gl of cynomolgus
monkey plasma Onto an
appropriate amount of
rProtein A Seplarose Fast
Flow resin (GE Healthcare)
dried in a 0.22.-p.m filter
cup (Millipore). Then, the
solution in cup was splinted
down using a high-speed
centrifuge to collect the
solution that passed
through. The solution that
passed through does not
contain 20 Protein A-bound
anti-human IL-6 receptor
antibody-soluble cy-nomolgus
monkey IL-6 receptor
complex. Therefore, the
concentration of free
soluble IL-6 receptor can be
determined by measuring the
concentration of soluble
cynomolgus monkey 1L-6
receptor in the solution
that passed through Protein
A. The concentration of
soluble cynomolgus monkey
IL-6 receptor was determined
using a method known to
those skilled in the art for
measuring the concentrations
of 25soluble human IL-6
receptor. Soluble eynomolgus
monkey IL-6 receptor
(c1I.-6R) prepared as
described above was used as
a standard. The percentage
of free soluble LL-6
receptor was calculated by
the following formula. Free
soluble IL-6 receptor
concentration after antibody
administration  x 100
Soluble IL-6 receptor
concentration before
antibody administration  51
CLAIMS    1. An antibody
that comprises a heavy chain
variable region having the
sequence of SEQ ID NO: 20
and a light chain variable
region having the sequence
of SEQ ID NO: 523.  2. An
antibody that comprises a
heavy chain having the
sequence of SEQ ID NO: 26
and a light chain having the
sequence of SEQ ID NO: 29.
103. A gene encoding the
antibody of claim 1 or 2.
4. A vector carrying the
gene of claim 3. 5. A host
cell carrying the vector of
claim 4. 15 



6. A method for producing an
antibody encoded by the gene
of claim 3 by culturing the
host cell of claim 5.
7. A pharmaceutical
composition comprising the
antibody of claim 1 or 2 or
an 20 antibody produced by
the method of claim 6.  52
ABSTRACT        The present
invention provides
pharmaceutical compositions
comprising second-generation
molecules that are superior
than TOCILIZUMAB, by
altering the amino acid 5
sequences of the variable
and constant regions of
'10C1LIZUMAB, which is a
humanized anti-IL-6 receptor
IgG1 antibody. to enhance
the antigen-neutralizing
ability and increase the
pharmacokinctics, so that
the therapeutic effect is
exerted with a less
frequency of administration,
and the immunogenicity,
safety and physicochemical
properties (stability and
homogeneity) are improved.
The present invention also
provides methods for
producing these
pharmaceutical
10compositions.       The
present inventors have
successfully generated
second-generation molecules
that are superior to
TOCILIZUMAB by appropriately
combining amino acid
sequence alterations in the
CDR domains, variable
regions, and constant
regions.  1/136 SEQUENCE
LISTING  <110> CHUGAI
SL1YAKU KABUSHIKI KAISHA
<120> Improved antibody
molecules <130> 01-A0805Y2P
<150> JP 2008-248213 <151>
2008-09-26 <150> JP
2009-60806 <151> 2009-03-13 



<150> JP 2009-67925 <151>
2009-03-19 <160> 117 <170>
Patent In version 3.4 <210>
1 <211> 6 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400> 1
His Asp His Ala Trp Ser 15
2/136 <217> 16 <212> PRT
<213> Artificial <220> 



<223> An artificially
synthesized polypeptido
sequence <400> 2 Phe Ile Ser
Tyr Ser Sly Ile Thr Asn Tyr
Asn Pro Thr Leu Gin Sly
151015 <210> 3 <211> 10
<212> PRT (213> Artificial
(220> <223> An artificially
synthesized polypeptide
sequence <400> 3 Ser Lou Ala
Arg Thr Thr Ala Met Asp Tyr
1510 <210> 4 <211> 6 <212>
PRT <213> Artificial <220>
<223> An artificially
synthesized polypeptide
sequence  3/136 His Asp His
Ala Trp Ser 



15 <210> 5 <211> 16 <212>
PRT <213> Artificial <220>
<223> An artificially
synthesized polypeptide
sequence <400> 5 Phe Ile Ser
Tyr Ser Sly Ile Thr Asn Tyr
Asn Pro Ser Lou Gin Gly
151015 <210> 6 <211> 10
<212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence <400> 6 Ser Leu Ala
Arg Thr Thr Ala Met Asp Tyr
1510 



<210> 7 <211> 6 <212> PRT
4/136 <213> Artificial <220>
<223> An artificially
synthesized polypeptide
sequence <400> 7 ASP Asp His
Ala Val Set 15 <210> 8 <211>
16 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400> 8
Phe Ile Ser Tyr Ser Gly Ile
Thr Asn Tyr Asn Pro Thr Lou
Gin Asp 151015 <210> 9 <211>
10 <212> PRT <213>
Artificial 



<220> <223> An artificially
synthesized polypeptide
sequence <400> 9 Leu Led Ala
Arg Ala Thr Ala Met Asp Val
5/136 1510 <210> 10 <211> 11
<212> PRI <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence <400> 10 Gin Ala
Ser Arg Asp lie Ser Ser His
Lou Asn 1510 <210> 11 <211>
7 <212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence 



<400> 11 Tyr Gly Ser His Lou
Leu Ser 15 <210> 12 <211> 9
<212> PRT <213> Artificial
6/136 <220> <223> An
artificially synthesized
polypeptide sequence <400>
12 Gly Gin Gly Asn Arg Leu
Pro Tyr Thr 15 <210> 13
<211> 11 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
13 Gin Ala Ser Thr Asp Ile
Ser Ser His Lou Asn 1510 



<210> 14 <211> 7 <212> PRI
<213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence <400>
14 Tyr Gly Ser His Leu Lou
Ser 15  7/136 <210> 15 <211>
9 <212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence <400> 15 Sly Gin
Sly Asn Mg Leu Pro Tyr Thr
15 



<210> 16 <211> 11 <212> PRT
<213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence <400>
16 Gin Ala Ser Gin Asp lie
Ser Ser Tyr feu ken 1510
<210> 17 <211> 7 <212> PRT
<213> Artificial  8/136
<400> 17 Tyr Gly Ser Glu Les
Glu Ser 15 <210> 18 <211> 9
<212> PRT <213> Artificial 



<220> <223> An artificially
synthesized polypePtide
sequence <400> 18 Sly Gin
Sly Asn Arg Leu Pro Tyr Thr
15 <210> 19 <211> 119 <212>
PRY <213> Artificial <220>
<223> An artificially
synthesized poiypeptide
sequence <400> 19 Gin Val
Gin Lau Gln Glu Ser Sly Pro
Sly Leu Val Lys Pro Ser Glu
151015  9/136 202530 His Ala
Trp Ser Trp Val Arg Gin Pro
Pro Gly Glu Gly Leu Glu Tip
354045 Ile Gly Phe Ile Ser
Tyr Ser Gly Ile Thr Mn Tyr
Asn Pro Thr Leu 505560 Gin
Gly Arg Val Thr Ile Ser Arg
Asp Asn Ser Lys Asn Thr Leo
Tyr 65707580 



Leo Gin Met Mn Ser Leo Arg
Ala Glu Asp Thr Ala Val Tyr
Tyr Cys 859095 Ala Arg Ser
Leu Ala Mg Thr Thr Ala Met
Asp Tyr Tip Sly Glu Gly
100105110 Thr Leo Vol Thr
Val Ser Ser 115 <210> 20
<211> 119 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence  10/136
Gin Val Gin Leu Gin Glu Ser
Gly Pro Gly Leu Val Lys Pro
Ser Glu 151015 Thr Leu Ser
Leu Thr Cys Ala Val Ser Gly
His Ser Ile Ser His Asp
202530 His Ala Trp Ser Trp
Val Arg Gin Pro Pro Gly Glu
Gly Lou Glu Trp 354045 Ile
Gly Phe Ile Ser Tyr Ser Gly
Ile Thr Asn Tyr Asn Pro Ser
Leu 505560 Gin Gly Arg Val
Thr Ile Ser Arg Asp Asn Ser
Lys Asn Thr Leu Tyr 



65707580 Leu Gln Met Asn Ser
Leu Arg Ala Glu Asp Thr Ala
Val Tyr Tyr Cys 859095 Ala
Arg Ser Leo Ala Arg Thr Thr
Ala Met Asp Tyr Trp Gly Glu
Gly 100105110 Thr Leu Val
Thr Val Ser Ser 115 <210> 21
(211> 119 <212> PRT  11/136
<213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence <400>
21 Gin Vol Gin Lou Gin Glu
Ser Gly Pro Gly Lou Val Lys
Pro Ser Glu 151015 Thr Leu
Ser Leu Thr Cys Ala Val Ser
Gly Tyr Ser Ile Ser Asp Asp
202530 His Ala Val Ser Trp
Val Arg Gin Pro Pro Gly Glu
Gly Leu Glu Trp 354045 



Ile Sly Phe Ile Ser Tyr Ser
Gly He Thr Asn Tyr Asn Pro
Thr Lou 505560 Gin Asp kg
Val Thr Ile Ser Arg Asp Asn
Ser Lys Asn Thr Lou Tyr
65707580 Leu Gin Met Asn Ser
Leu Arg Ala Glu Asp Thr Ala
Val Tyr Tyr Cys 859095 Ala
Arg Leu Leu Ala kg Ala Thr
Ala Met Asp Vol Trp Sly Glu
Sly 100105110  12/136 115
<210> 22 <211> 107 <212> PRT
<218> Artificial <220> <222>
An artificially synthesized
polypeptide sequence <400>
22 Asp Ile Gin Met Thr Gin
Ser Pro Ser Ser Lou Ser Ala
Ser Val Sly 161015 Asp Ser
Val Thr Ile Thr Cys Gln Ala
Ser Arg Asp Ile Ser Ser His
202530 



Leu Asn Trp Tyr Gin Gin Lys
Pro Gly Lys Ala Pro Glu Lou
Leu Ile 354045 Tyr Tyr Sly
Ser His Leu Lou Ser Sly Val
Pro Ser Arg Phe Ser Gly
505560 Ser Sly Ser Sly Thr
Asp Phe Thr Phe Thr Ile Ser
Ser Lou Glu Ala 65707580
13/136 [hr Phe Gly Gin Gly
Thr Lys Val Glu lie Glu
100105 <210> 23 <211> 107
<212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence <400> 23 Asp Ile
Gin Met Thr Gin Ser Pro Ser
Ser Leu Ser Ala Ser Val Sly
1510. 15 Asp Ser Val Thr Ile
Thr Cys Gin Ala Ser Thr Asp
Ile Ser Ser His 202530 Leu
Asn Trp Tyr Gin Gin Lys Pro
Gly Lys Ala Pro Glu Leu Leu
Ile 



354045 Tyr Tyr Sly Ser His
Lou Lou Ser Gly Val Pro Ser
Arg Phe Ser Gly 505560 Ser
Sly Ser Gly Thr Asp Phe Thr
Phe Thr Ile Ser Ser Leu Glu
Ala 65707580  14/136 859095
Thr Phe Gly Gin Gly Thr Lys
Val Glu Ile Glu 100105 <210>
24 <211> 107 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
24 Asp Ile Gin Met Thr Gin
Ser Pro Ser Ser Leu Ser Ala
Ser Val Gly 151015 



Asp Ser Val Thr Ile Thr Cys
Gin Ala Ser Gin Asp Ile Ser
Ser Tyr 202530 Leu Asn Trp
Tyr Gin Gin Lys Pro Gly Lys
Ala Pro Glu Leu Leu Ile
354045 Tyr Tyr Gly Ser Glu
Leu Glu Ser Gly Val Pro Ser
Arg Phe Ser Gly 505560
15/136 Glu Asp Ala Ala Thr
Tyr Tyr CYS Gly Gin Gly Asn
Arg Leu Pro Tyr 859095 Thr
Phe Gly Gin Gly Thr Lys Val
Glu Ile Glu 100105 <210> 25
<211> 443 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
25 Gin Val Gin Lou Gin Giu
Ser Sly Pro Gly Leu Val Lys
Pro Ser Glu 151015 Thr Lou
Ser Lou Thr Cys Ala Val Ser
Sly His Ser Ile Ser His Asp 



202530 His Ala Trp Ser Trp
Val Arg Gin Pro Pro Gly Glu
Gly Leu Glu Trp 354045 Ile
Gly Phe Ile Ser Tyr Ser Gly
Ile Thr Asn Tyr Asn Pro Thr
Leu 505560  16/136 65707580
Lou Gin Met Asn Ser Lou Arg
Ala Giu Asp Thr Ala Val Tyr
Tyr Cys 859095 Ala Arg Ser
Leu Ala Arg Thr Thr Ala Met
Asp Tyr Tip Gly Glu Gly
100105110 Thr Leu Val Thr
Val Ser Ser Ala Ser Thr Lys
Gly Pro Ser Val Phe
115120125 Pro Lou Ala Pro
Ser Ser Lys Ser Thr Ser Gly
Gly Thr Ala Ala Lou
130135140 Gly Cys Leu Val
Lys Asp Tyr Phe Pro Glu Pro
Val Thr Val Ser Trp
145150155160 Asn Ser Gly Ala
Leu [hr Ser Gly Val His Thr
Phe Pro Ala Val Leu 



165170175 Gin Ser Ser Gly
Lou Tyr Ser Lau Ser Ser Val
Val Thr Val Pro Ser
180185190 Ser Asn Phe Gly
Thr Gin Thr Tyr Thr Cys Asn
Val Asp His Lys Pro
195200205  17/136 210215220
Cys Pro Pro Cys Pro Ala Pro
Pro Val Ala Sly Pro Ser Val
Phe Lou 225230235240 Phe Pro
Pro Lys Pro Lys Asp Thr Leu
Met Ile Ser Arg Thr Pro 81u
245250255 Val Thr Cys Val
Val Val Asp Val Ser Gin Glu
Asp Pro Glu Val Gin
260265270 Phe Mn Trp Tyr Val
Asp Gly Val 8Iu Val His Asn
Ala Lys Thr Lys 275280285
Pro Arg Glu 6Iu Gln Phe Asn
Ser Thr Phe Arg Val Val Ser
Val Leu 290295300 Thr Val
Val His Gin Asp Trp Leu Asn
Sly Lys Glu Tyr Lys Cys Lys 



305310315320 Val Ser Asn Lys
Sly Leu Pro Ala Pro Ile Glu
Lys Thr Ile Ser Lys
325330335 Thr Lys Sly Gin
Pro Arg Glu Pro Gin Val Tyr
Thr Leu Pro Pro Ser
340345350  18/136 355360365
Gly Phe Tyr Pro Ser Asp lie
Ala Val Glu Trp Glu Ser Asn
Gly Gin 370375380 Pro Glu
Asn Asn Tyr Lys Thr Thr Pro
Pro Met Leu Asp Ser Asp Gly
385390395400 Ser Phe Phe Lou
Tyr Ser Lys Leu Thr Val Asp
Lys Ser Mg Trp Gin 405410415
Glu Gly Asn Val Phe Ser Cys
Ser Val Met His Olu Ala Leu
His Ala 420425430 His Tyr
Thr Gin Lys Ser Leu Ser Lou
Ser Pro 435440 <210> 26
<211> 443 <212> PRT <213>
Artificial 



<220> <223> An artificially
synthesized polypeptide
sequence <400> 26  19/136
Thr Leu Ser Leu Thr Cys Ala
Val Ser Sly His Ser lie Ser
His Asp 202530 His Ala Tip
Ser lip Val Arg Sin Pro Pro
Sly Glu Sly Leu Glu Tip
354045 Ile Sly Phe Ile Ser
Tyr Ser Sly Ile Thr Asn Tyr
Asn Pro Ser Leu 505560 Gin
Sly Arg Val Thr Ile Ser Arg
Asp Asn Ser Lys Asn Thr Leu
Tyr 65707580 Leu Gin Met Asn
Ser Leu Arg Ala Glu Asp Thr
Ala Val Tyr Tyr Cys 859095
Ala Arg Ser Lep Ala Arg Thr
Thr Ala Met Asp Tyr lip Sly
Glu Sly 100105110 Thr Leu
Val Thr Val Ser Ser Ala Ser
Thr Lys Sly Pro Ser Val Phe
115120125 



Pro Leu Ala Pro Ser Ser Lys
Ser Thr Ser Sly Sly Thr Ala
Ala Leu 130135140  20/136
Asn Ser Gly Ala Lou Thr Ser
Sly Vol His Thr Phe Pro Ala
Vol Lou 165170175 Gin Ser
Ser Sly Leu Tyr Ser Leu Ser
Ser Val Val Thr Val Pro Ser
180185190 Ser Asn Phe Sly
Thr Gln Thr Tyr Thr Cys Asn
Val Asp His Lys Pro
195200205 Ser Mn Thr Lys Vol
Asp Lys Thr Vol Glu Arg Lys
Ser Cys Val Glu 210215220
Cys Pro Pro Cys Pro Ala Pro
Pro Vol Ala Gly Pro Ser Vol
Phe Leu 225230235240 Phe Pro
Pro Lys Pro Lys Asp Thr Lou
Met Ile Ser Arg Thr Pro Glu
245250255 Val Thr Cys Vol
Vol Vol Asp Vol Ser Gln Glu
Asp Pro Glu Vol Gln
260265270 Phe Asn Trp Tyr
Vol Asp Gly Val Glu Val His
Asn Ala Lys Thr Lys 



275280285  21/136 Thr Val
Val His Gin Asp Trp Leu Asn
Sly Lys Glu Tyr Lys Cys Lys
305310315320 Val Ser Asn Lys
Sly Leu Pro Ala Pro lie Gfu
Lys Thr lie Ser Lys
325330335 Thr Lys Gly Gln
Pro Arg Glu Pro Gln Val Tyr
Thr Leu Pro Pro Ser
340345350 Gin Glu Glu Met
Thr Lys Asn Gin Val Ser Leu
Thr Cys Leu Val Lys
355360365 Sly Phe Tyr Pro
Ser Asp lie Ala Val Glu Trp
Gfu Ser Asn Sly Gin
370375380 Pro Glu Asn Asn
Tyr Lys Thr Thr Pro Pro Met
Leu Asp Ser Asp Gly
385390395400 Ser Phe Phe Leu
Tyr Ser Lys Lou Thr Val Asp
Lys Ser Arg Trp Gin
405410415 Glu Gly Asn Val
Phe Ser Cys Ser Val Met His
Glu Ala Lou His Ala
420425430 



His Tyr Thr Gin Lys Ser Lou
Ser Lou Ser Pro 435440
22/136 <210> 27 <211> 447
<212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence <400> 27 Gin Val
Gin Lou Gin Glu Ser Gly Pro
Gly Lou Val Lys Pro Ser Glu
151015 Thr Leu Ser Leu Thr
Cys Ala Val Ser Giy Tyr Ser
Ile Ser Asp Asp 202530 His
Ala Val Ser Trp Val Arg Gin
Pro Pro Sly Glu Sly Lou Glu
Trp 354045 Ile Sly Phe Ile
Ser Tyr Ser Sly Ile Thr Asn
Tyr Asn Pro Thr Leu 505560
Gin Asp Arg Val Thr Ile Ser
Arg Asp Asn Ser Lys Asn Thr
Leu Tyr 65707580 Leu Gln Met
Asn Ser Leu Arg Ala Glu Asp
Thr Ala Val Tyr Tyr Cys 



859095  23/136 100105110 Thr
Leu Val Thr Val Ser Ser Ala
Ser Thr Lys Sly Pro Ser Val
Phe 115120125 Pro Leu Ala
Pro Ser Ser Lys Ser Thr Ser
Gly Gly Thr Ala Ala Leu
130135140 Sly Cys Leu Val
Lys Asp Tyr Phe Pro Glu Pro
Val Thr Val Ser Trp
145150155160 Asn Ser Sly Ala
Leu Thr Ser Sly Val His Thr
Phe Pro Ala Val Leu
165170175 Gin Ser Ser Sly
Leu Tyr Ser Leu Ser Ser Val
Val Thr Val Pro Ser
180185190 Ser Ser Leu Sly
Thr Gln Thr Tyr Ile Cys Asn
Val Asn His Lys Pro
195200205 Ser Asn Thr Lys
Val Asp Lys Lys Val Glu Pro
Lys Ser Cys Asp Lys
210215220 Thr His Thr Cys
Pro Pro Cys Pro Ala Pro Glu
Leu Leu Sly Sly Pro 



225230235240  24/136
245250255 Arg Thr Pro Glu
Val Thr Cys Val Val Val Asp
Val Ser His Glu Asp
260265270 Pro Glu Val Lys
Phe Asn Trp Tyr Val Asp Gly
Val Glu Val His Asn
275280285 Ala Lys Thr Lys
Pro Arg Glu Glu Gln Tyr Asn
Ser Thr Tyr Arg Val
290295300 Val Ser Val Leu
Thr Val Leu His Gln Asp Trp
Leu Asn Gly Lys Glu
305310315320 Tyr Lys Cys Lys
Val Ser Asn Lys Ala Leu Pro
Ala Pro Ile Glu Lys
325330335 Thr Ile Ser Lys
Ala Lys Gly Gin Pro Arg Glu
Pro Gin Val Tyr Thr
340345350 Leu Pro Pro Ser
Arg Asp Glu Leu Thr Lys Asn
Gin Val Ser Leu Thr
355360365 Cys Leu Val Lys
Gly Phe Tyr Pro Ser Asp Ile
Ala Val Glu Trp Glu 



370375380  25/136
385390395400 Asp Ser Asp Gly
Ser Phe Phe Leu Tyr Ser Lys
Leu Thr Val Asp Lys
405410415 Ser Arg Trp Gin
Gln Gly Asn Val Phe Ser Cys
Ser Val Met His Glu
420425430 Ala Leu His Ala
His Tyr Thr Gin Lys Ser Leu
Ser Leu Ser Pro 435440445
<210> 28 <211> 214 <212> PRT
<213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence <400>
28 Asp Ile Gin Met Thr Gin
Ser Pro Ser Ser Lou Ser Ala
Ser Val Gly 151015 Asp Ser
Val Thr Ile Thr Cys Gin Ala
Ser Arg Asp Ile Ser Ser His
202530  



26/136 Tyr Tyr Gly Ser His
Leu Leu Ser Gly Val Pro Ser
Arg Phe Ser Gly 505560 Ser
Gly Ser Gly Thr Asp Phe Thr
Phe Thr Ile Sur Ser Lou Glu
Ala 65707580 Glu Asp Ala Ala
Thr Tyr Tyr Cys Gly Gln Gly
Asn Arg Leu Pro Tyr 859095
Thr Phe aly Gin Gly Thr Lys
Val Glu Ile Glu Arg Thr Val
Ala Ala 100105110 Pro Ser
Val Phe Ile Phe Pro Pro Ser
Asp Glu Gin Leu Lys Ser Gly
115120125 Thr Ala Ser Val
Val Cys Leu Leu Asn Mn Phe
Tyr Pro Arg Glu Ala
130135140 Lys Val Gln Trp
Lys Val Asp Asn Ala Lou Gln
Ser Gly Asn Ser 6In
145150155160 Glu Ser Val Thr
Glo Gin Asp Ser Lys Asp Ser
Thr Tyr Ser Leu Ser
165170175  27/136 



Ala Cys Glu Val Thr His Gin
Wy Leu Ser Ser Pro Val Thr
Lys Ser 195200205 Phe Asn
Arg Sly Glu Gys 210 <210> 29
<211> 214 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
29 Asp Ile Gin Met Thr Gin
Ser Pro Ser Ser Leu Ser Ala
Ser Val Sly 151015 Asp Ser
Val Thr Ile Thr Cys Gin Ala
Ser Thr Asp Ile Ser Ser His
202530 Leu Asn Trp Tyr Gin
Gin Lys Pro Sly Lys Ala Pro
Glu Leu Leu Ile 354045 Tyr
Tyr Sly Ser His Leu Leu Ser
Sly Val Pro Ser Arg Rhe Ser
GIY 505560  28/136 65707580
Glu Asp Ala Ala Thr Tyr Tyr
Cys Sly Gin Gly Asn Arg Leu
Pro Tyr 



859095 Thr Phe Gly Gin Gly
Thr Lys Val Glu Ile Glu Arg
Thr Val Ala Ala 100105110
Pro Ser Val Phe Ile Phe Pro
Pro Ser Asp Glu Gin Leu Lys
Ser Gly 115120125 Thr Ala
Ser Val Val Cys Leu Leu Asn
Asn Phe Tyr Pro Arg Giu Ala
130135140 Lys Val Gin Trp
Lys Val Asp Mn Ala Leu Gin
Ser Sly Asn Ser Gin
145150155160 Glu Ser Val Thr
Glu Gin Asp Ser Lys Asp Ser
Thr Tyr Ser Leu Ser
165170175 Ser Thr Leu Thr
Lou Ser Lys Ala Asp Tyr Glu
Lys His Lys Val Tyr
180185190 Ala Cys Glu Val
Thr His Gin Sly Lou Ser Ser
Pro Val Thr Lys Ser
195200205  29/136 210 <210>
30 <211> 214 (212> PR] <213>
Artificial 



<220> <223> An artificially
synthesized polypeptide
sequence <400> 30 Asp Ile
Gin Met Thr Gin Sec Pro Ser
Ser Leu Ser Ala Ser Val Sly
151015 Asp Ser Val Thr Ile
Thr Cys Gin Ala Ser Gin Asp
Ile Ser Ser Tyr 202530 Leu
Asn Trp Tyr Gin Gin Lys Pro
Gly Lys Ala Pro Glu Leuleo
lie 354045 Tyr Tyr Gly Ser
Glu Leu Glu Ser Giy Val Pro
Ser Arg Phe Ser Gly 505560
Ser Sly Ser Gly Thr Asp Phe
Thr Phe Thr lie Ser Ser Leu
Glu Ala 65707580  30/136 Thr
Phe Sly Gin Sly Thr Lys Val
Glu Ile Glu Arg Thr Val Ala
Ala 100105110 Pro Ser Vol
Phe Ile Phe Pro Pro Ser Asp
Glu Gin Lou Lys Ser Gly
115120125 



Thr Ala Ser Val Val Cys Lou
Lou Asn Asn Phe Tyr Pro Arg
Glu Ala 130135140 Lys Val
Gln Trp Lys Val Asp Asn Ala
Leu Gln Ser Gly Asn Ser Gln
145150155160 Glu Ser Vol Thr
Glu Gin Asp Ser Lys Asp Ser
Thr Tyr Ser Leu Ser
165170175 Ser Thr Lou Thr
Lou Ser Lys Ala Asp Tyr Glu
Lys His Lys Vol Tyr
180185190 Ala Cys Glu Val
Thr His Gin Sly Leu Ser Ser
Pro Val Thr Lys Ser
195200205 Phe Asn Arg Sly
Glu Cys 210 <210> 31 <211>
324 <212> PliT  31/13 6
(213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence <400>
31 Ala Ser Thr Lys Sly Pro
Ser Val Phe Pro Leu Ala Pro
Ser Ser Lys 



151015 Ser Thr Ser Sly Sly
Thr Ala Ala Lou Sly Cys Leu
Val Lys Asp Tyr 202530 Phe
Pro Glu Pro Val Thr Val Ser
Trp Asn Ser Sly Ala Lou Thr
Ser 354045 Sly Val His Thr
Phe Pro Ala Val Leu Gln Ser
Ser Gly Leu Tyr Ser 505560
Leu Ser Ser Vol Val Thr Val
Pro Ser Ser Asn Phe Sly Thr
Gln Thr 65707580 Tyr Thr Cys
Asn Val Asp His Lys Pro Ser
Asn Thr Lys Val Asp Lys
859095 Thr Vol Glu Arg Lys
Ser Cys Val Glu Cys Pro Pro
Cys Pro Ala Pro 100105110
32/136 115120125 Thr Leu Met
Ile Ser Arg Thr Pro Glu Val
Thr Cys Val Val Val Asp
130135140 Val Ser Gin Glu
Asp Pro Giu Val Gin Phe Asn
Trp Tyr Val Asp Gly 



145150155160 Val Glu Val His
Asn Ala Lys Thr Lys Pro Arg
Glu Glu Gin Phe Asn
165170175 Ser Thr Phe Arg
Val Val Ser Val Leu Thr Val
Val His Gin Asp Trp
180185190 Leu Asn Gly Lys
Glu Tyr Lys Cys Lys Val Ser
Asn Lys Gly Leu Pro
195200205 Ala Pro Ile Glu
Lys Thr Ile Ser Lys Thr Lys
Gly Gin Pro Arg GIu
210215220 Pro Gin Val Tyr
Thr Leu Pro Pro Ser Gin Glu
Glu Met Thr Lys Asn
225230235240 Gin Val Ser Leu
Thr Cys Leu Val Lys Gly Phe
Tyr Pro Ser Asp Ile
245250255  3 3/13 6
260265270 Thr Pro Pro Met
Leu Asp Ser Asp Gly Ser Phe
Phe Leu Tyr Ser Lys
275280285 Leu Thr Val Asp
Lys Ser kg Trp Gin Glu Sly
Asn Val Phe Ser Cys 



290295300 Ser Val Met His
Glu Ala Leu His Ala His Tyr
Thr Gin Lys Ser Leu
305310315320 Ser Lou Ser Pro
<210> 32 <211> 324 <212> PRT
<213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence <400>
32 Ala Ser Thr Lys Sly Pro
Ser Val Phe Pro Leu Ala Pro
Ser Ser Lys 151015  34/136
Phe Pro Glu Pro Val Thr Val
Ser Trp Asn Ser Gly Ala Lou
Thr Ser 354045 Sty Val His
Thr Phe Pro Ala Val Leu Gin
Ser Ser Sty Lou Tyr Ser
505560 Lou Ser Ser Val Val
Thr Val Pro Ser Ser Asn Phe
Sty Thr Gln Thr 65707580 Tyr
Thr Cys Asn Val Asp His Lys
Pro Ser Asn Thr Lys Val Asp
Lys 



859095 Thr Val Glu Arg Lys
Ser Cys Val Glu Cys Pro Pro
Cys Pro Ala Pro 100105110
Pro Val Ala Sty Pro Ser Val
Phe Leu Phe Pro Pro Lys Pro
Lys Asp 115120125 Thr Leu
Met Ile Ser Arg Thr Pro 61u
Val [hr Cys Val Vol Val Asp
130135140 Val Ser Gin Glu
Asp Pro Glu Val Gln Phe Asn
Trp Tyr Val Asp Gly
145150155160  35/136 Ser Thr
Phe Arg Val Val Ser Val Lau
[hr Val Val His Gin Asp Trp
180185190 Leu Mn Gly Lys Glu
Tyr Lys Cys Lys Val Ser Mn
Lys Gly Leu Pro 195200205
Ala Pro Ile Glu Lys Thr Ile
Ser Lys Thr Lys Gly Gin Pro
Arg Glu 210215220 Pro Gin
Val Tyr Thr Leu Pro Pro Ser
Gin Glu Glu Met Thr Lys Asn
225230235240 



Gln Val Ser Lea Thr Cys Leu
Val Lys Gly Phe Tyr Pro Ser
Asp Ile 245250255 Ala Val
Glu Trp Glu Ser Asn Gly Gin
Pro Glu Asn Mn Tyr Lys Thr
260265270 Thr Pro Pro Met
Leu Asp Ser Asp Gly Ser Phe
Phe Lea Tyr Ser Lys
275280285 Leu Thr Val Asp
Lys Ser Arg Trp Gln Glu Gly
Asn Val Phe Ser Cys
290295300  36/136 Ser Leu
Ser Pro <210> 33 (211> 328
<212> PRT <213> Artificial
(220> <223> An artificially
synthesized polypeptide
sequence <400> 33 Ala Ser
Thr Lys Sly Pro Ser Val Phe
Pro Leu Ala Pro Ser Ser Lys
151015 Ser Thr Ser Gly Gly
Thr Ala Ala Leu Gly Cys Leu
Val Lys Asp Tyr 202530 



Phe Pro Glu Pro Val Thr Val
Ser Trp Asn Ser Gly Ala Leu
Thr Ser 354045 Sly Val His
[hr Phe Pro Ala Val Leu Gln
Ser Ser Sly Lou Tyr Ser
505560 Leu Ser Ser Val Val
Thr Val Pro Ser Ser Ser Leu
Sly Thr Gln Thr 65707580
37/136 859095 Lys Val Glu
Pro Lys Ser Cys Asp Lys Thr
His Thr Cys Pro Pro Cys
100105110 Pro Ala Pro Glu
Leu Lou Gly Sly Pro Ser Val
Phe Leu Phe Pro Pro
115120125 Lys Pro Lys Asp
Thr Lou Met Ile Ser Arg Thr
Pro Glu Val Thr Cys
130135140 Val Val Val Asp
Val Ser His Glu Asp Pro Glu
Val Lys Phe Asn Trp
145150155160 Tyr Val Asp Gly
Val Glu Val His Asn Ala Lys
Thr Lys Pro Arg Glu
165170175 



Glu Gin Tyr Asn Ser Thr Tyr
Arg Val Val Ser Val Leu Thr
Val Lou 180185190 His Gin
Asp Trp Leu Mn Sly Lys 6Iu
Tyr Lys Cys Lys Val Ser Asn
195200205 Lys Ala Lou Pro
Ala Pro Ile Glu Lys Thr Ile
Ser Lys Ala Lys Sly
210215220  38/136
225230235240 Leu Thr Lys Asn
Gin Val Ser Leu Thr Cys Leu
Val Lys Gly Phe Tyr
245250255 Pro Ser Asp Ile
Ala Val Glu Trp Glu Ser Asn
Gly Gin Pro Glu Mn 260265270
Mn Tyr Lys Thr Thr Pro Pro
Val Leu Asp Ser Asp Sly Ser
Phe Phe 275280285 Leu Tyr
Ser Lys Lea Thr Val Asp Lys
Ser Arg Trp Gin Gin Gly Mn
290295300 Val Phe Ser Cys
Ser Val Met His Glu Ala Leu
His Ala His Tyr Thr
305310315320 



Gin Lys Ser Leu Ser Lea Ser
Pro 325 <210> 34 <211> 107
<212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence  39/136 Arg Thr Val
Ala Ala Pro Ser Vol Phe Ile
Phe Pro Pro Ser Asp Glu
151015 Gln Leu Lys Ser Sly
Thr Ala Ser Val Val Cys Leu
Lou Asn Asn Phe 202530 Tyr
Pro Arg Glu Ala Lys Val Gln
Trp Lys Val Asp Asn Ala Leu
Gln 354045 Set- Sly Asn Ser
Gln Glu Ser Val Thr Glu Gln
Asp Ser Lys Asp Ser 505560
Thr Tyr Ser Lou Ser Ser Thr
Lou Thr Lou Ser Lys Ala Asp
Tyr Glu 65707580 Lys His Lys
Val Tyr Ala Cys Glu Vol Thr
His Gin Sly Lou Ser Ser
859095 



Pro Val Thr Lys Ser Phe Asn
Mg Sly Glu Cys 100105 <210>
35 <211> 107 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence  40/136
(400> 35 Arg Thr Val Ala Ala
Pro Ser Val Phe Ile Phe Pro
Pro Ser Asp 6Iu 151015 Gin
Leu Lys Ser Gly Thr Ala Ser
Val Val Cys Leu Leu Asn Asn
Phe 202530 Tyr Pro Arg Glu
Ala Lys Val Gin Trp Lys Val
Asp Asn Ala Leu Gln 354045
Ser Gly Asn Ser Gln Glu Ser
Val Thr Glu Gln Asp Ser Lys
Asp Ser 505560 Thr Tyr Ser
Lou Ser Ser Thr Leu Thr Leu
Ser Lys Ala Asp Tyr Glu
65707580 Lys His Lys Val Tyr
Ala Cys Glu Val Thr His Gin
Gly Lou Ser Ser 



859095 Pro Val Thr Lys Ser
Phe Asn Arg Gly Glu Cys
100105 <210> 36 <211> 107
<212> PRT <213> Artificial
4 1/13 6 <220> <223> An
artificially synthesized
polypeptide sequence <400>
36 Arg Thr Val Ala Ala Pro
Ser Val Phe He Phe Pro Pro
Ser Asp Glu 151015 Gin Leu
Lys Ser Gly Thr Ala Ser Val
Val Dye Leu Leu ken ken Phe
202530 Tyr Pro Arg Glu Ala
Lys Val Gin Trp Lys Val Asp
Asn Ala Leu Gin 354045 Ser
Gly Asn Ser Gin Glu Ser Val
Thr Glu Gln Asp Ser Lys Asp
Ser , 505560 Thr Tyr Ser Leu
Ser Ser Thr Lou Thr Leu Ser
Lys Ala Asp Tyr Olu 65707580



Lys His Lys Val Tyr Ala Dye
Glu Val Thr His Gin Gly Leu
Ser Ser 859095 Pro Val [hr
Lys Ser Phe Asn Arg Gly Giu
Dye 100105 <210> 37 <211>
327 <212> DNA  42/136 <213>
Homo sapiens <400> 37
cgtacggtgg ctgcaccato
tgtottcatc ttccogccat
ctgatgagca gttgaaatot60
ggaactgoot ctgttgtgtg
cctgctgaat aaottctato
ccagagaggc caaagtacag120
tggaaggtgg ataacgccot
coaatcgggt aactcccagg
agagtgtcac agagcaggao180
agosiaggaca gcacctacag
cctcagcagc accctgacgc
tgagoaaagc agactacgag240
aaacacaaag tctacgcctg
ogaagtoacc catcagggcc
tgagctcgcc cgtoacaaag300
agcttcaaca ggggagagtg
ttgataa327 <210> 38 <211>
107 <212> PRT <213> Homo
sapiens <400> 38 Arg Thr Val
Ala Ala Pro Ser Val Phe Ile
Phe Pro Pro Ser Asp Glu
151015 



Gin Lou Lys Ser Gly Thr Ala
Ser Val Val Cys Lou Leu Asn
Asn Phe 202530 Tyr Pro Arg
Glu Ala Lys Val Gin Trp Lys
Val Asp Asn Ala Leu Gin
354045  43/136 505560 Thr
Tyr Ser Leo Ser Ser Thr Leo
Thr Leo Ser Lys Ala Asp Tyr
Glu 657075BO Lys His Lys Val
Tyr Ala Cys Glu Val Thr His
Gin Sly Leu Sec Ser 859095
Pro Val Thr Lys Ser Phe Asn
Arg Sly Glu Cys 100105 <210>
39 <211> 990 <212> DNA <213>
Homo sapiens <400> 39
gctagcacca agggcccatc
gatctteccc ctggcaccct
caccaagag cacctctagg60
ggcacagagg ccctgggctg
cctggtcaag gactacttcc
ccgaaccggt gacggtgteg120
tggaactcag gogccetgac
cagcggcgtg cacaccttcc
eggctgtoct acagtcctca180
ggactctact ccctcagcag
cgtggtgacc gtgccctcca
gcagcttggg cacccagacc240
tacatctgca acgtgaatca
caagoccagc aacaccaagg
tggacaagaa agttgagccc300 



aaatcttgtg acaaaactca
cacatgccca ccgtgcccag
cacctgaact cctgggggga360
ccgtcagtot tcacttecc
cccaaaaccc aaggacaccc
tcatgatctc ccggaccut420
gaggtcacat gcgtggtggt
ggacgtgagc cacgaagacc
ctgaggtcaa gttcaactgg480
44/136 tacgtggacg gcgtggaggt
gcataatgcc aagacaaagc
cgcgggagga gcagtacaac540
agcacgtacc gtgtgatcag
cgtoctcacc gtoctgoacc
aggactggct gaatggcaag600
gagtacaagt gcaaggtcto
caacaaagoo ctoccageoc
coatcgagaa aaccatctcc660
aaagccaaag ggcagccccg
agaaccacag gtgtacaccc
tgccaccatc ccgggatgag720
ctgaccaaga accaggtcag
cotgaccto ctggtcaaag
gotta-tato cagegacatc780
gccgtggagt gggagagcaa
taggcagccg gagaacaact
acaagaccac gcctcccgtg840
ctggactocg acggctoctt
cttcctctac agcaagctca
ccgtggacaa gagcaggtgg900
cagcagggga acgtottotc
atotcogtg atgcatgagg
ctctgcacaa ccactacacg960
cagaagagcc totccetatc
tccgggtaaa990 <210> 40 <211>
330 <212> PRT <213> Homo
sapiens <400> 40 Ala Ser Thr
Lys Sly Pro Ser Val Phe Pro
Leu Ala Pro Ser Ser Lys
151015 Ser [hr Ser Sly Sly
Thr Ala Ala Leu Sly Cys Leu
Val Lys Asp Tyr 



202530  45/1116 354045 Sly
Val His Thr Phe Pro Ala Val
Leu Gin Ser Ser Sly Lou Tyr
Ser 505560 Leu Ser Ser Val
Val Thr Val Pro Ser Ser Ser
Lou Sly Thr Gin Thr 65707580
Tyr He Cys Asn Val Asn His
Lys Pro Ser Asn Thr Lys Val
Asp Lys 859095 Lys Val Glu
Pro Lys Ser Cys Asp Lys Thr
His Thr Cys Pro Pro Cys
100105110 Pro Ala Pro Glu
Leu Leu Sly Sly Pro Ser Val
Phe Leu Phe Pro Pro
115120125 Lys Pro Lys Asp
Thr Leu Met Ile Ser Arg Thr
Pro alu Val Thr Cys
130135140 Val Val Val Asp
Val Ser His Glu Asp Pro Glu
Val Lys Phe Asn Trp
145150155160 Tyr Val Asp Gly
Val Glu Val His Asn Ala Lys
Thr Lys Pro Arg Glu 



165170175  46/136 180185190
His Gin Asp Trp Leu Asn Sly
Lys Glu Tyr Lys Cys Lys Val
Ser Asn 195200205 Lys Ala
Leu Pro Ala Pro Ile Glu Lys
Thr Ile Ser Lys Ala Lys Sly
210215220 Gln Pro Arg Giu
Pro Gln Val Tyr Thr Leu Pro
Pro Ser Arg Asp Glu
225230235240 Lou Thr Lys Asn
Gin Vol Ser Lou Thr Gys Leu
Vol Lys Sly Phe Tyr
245250255 Pro Ser Asp Ile
Ala Val Glu Trp Glu Ser Asn
Sly Gin Pro Glu Asn
260265270 Asn Tyr Lys Thr
Thr Pro Pro Val Lou Asp Ser
Asp Sly Ser Phe Phe
275280285 Leu Tyr Ser Lys
Lou Thr Val Asp Lys Ser Arg
Trp Sin Gin Sly Asn
290295300 Vol Phe Ser Cys
Ser Val Met His Glu Ala Lou
His Asn His Tyr Thr 



305310315320  47/136 325330
<210> 41 <211> 984 <212> DNA
<213> Homo sapiens <400> 41
gotagoacca agggcccato
ggtcttcccc ctggcgccct
cctccaagag cacctccgag60
agoacagcgg ccetgggctg
cctggtcaag gactacttoc
ccgaaccggt gacggtgtcg120
tggaactcag gcgctctgac
cagoggcgtg cacaccttcc
cggctgtcct acagtcctca180
ggactutact coctcagcag
cgtggtgacc gtgccctcce
gcaacttcgg cacccagacc240
tacacctgca acgtagatca
caagoccagc aacaccaagg
tggacaagac agttgagcgc300
aaatottgtg tegagtgocc
accgtgccca gcaccacctg
tggcaggacc gtcagtcttc360
ctcttccccc caaaacccaa
ggacaccctc atgatctocc
ggaccoctga ggtcacgtgo420
gtggtggtgg acgtgagcca
cgaagacccc gaggtccagt
tcaactggta cgtggacggc480
gtggaggtgc ataatgccaa
gacaaagcca cgggaggagc
agttcaacag cacgttocgt540
gtggtcagcg toctcaccgt
cgtgcaccag gactggctga
acggcaagga gtacaagtgc600
aaggtctcca acaaaggect
cccagoccce atcgagaaaa
ccatctocaa aaccaaaggg660
cagocccgag aaccacaggt
gtacacoctg ccoccatecc
gggaggagat gaccaagaac720
caggtcagcc tgacctgcct
ggtceaaggc ttctacccca
gcgacatcgc cgtggagtgg760 



gagagcaatg goagoogga
gaacaactac aagaccacac
ctcocatgct ggactccgac840
48/136 gotcottct tectotacag
caagctcacc gtggacaaga
gcaggtggca gcaggggaac900
gtottetcat gctccgtgat
gcatgaggct ctgcacaacc
actacacaca gaagagcctc960
tocctgtctc cgggtaaatg
ataa984 <210> 42 <211> 326
<212> PRT <213> Homo sapiens
<400> 42 Ala Ser Thr Lys Gly
Pro Ser Val Phe Pro Leu Ala
Pro Ser Ser Lys 151015 Ser
Thr Ser Glu Sec Thr Ala Ala
Leu Sly Cys Leu Val Lys Asp
Tyr 202530 Phe Pro Glu Pro
Val Thr Val Ser Trp Asn Ser
Sly Ala Leu Thr Ser 354045
Gly Val His Thr Phe Pro Ala
Val Leu Gln Ser Ser Gly Leu
Tyr Ser 505560 Leu Ser Ser
Val Val Thr Val Pro Ser Ser
Asn Phe Sly Thr Gln Thr
65707580  



49/136 859095 Thr Val Glu
Arg Lys Ser Cys Vol Giu Cys
Pro Pro Cys Pro Ala Pro
100105110 Pro Val Ala Gly
Pro Ser Vol Phe Lou Phe Pro
Pro Lys Pro Lys Asp
115120125 Thr Lou Met Ile
Ser Arg Thr Pro Glu Vol Thr
On Vol Vol Vol Asp 130135140
Aral Ser His Glu Asp Pro Glu
Vol Gln Phe Asn Trp Tyr Vol
Asp Gly 145150155160 Vol Glu
Val His Asn Ala Lys Thr Lys
Pro Arg Glu Glu Gin Phe Asn
165170175 Ser Thr Phe Arg
Val Vol Ser Vol Leu Thr Vol
Vol His Gln Asp Trp
180185190 Lou Asn Sly Lys
Glu Tyr Lys Cys Lys Val Ser
Asn Lys Sly Leu Pro
195200205 Ala Pro Ile Glu
Lys Thr He Ser Lys Thr Lys
Sly Gln Pro Arg Glu
210215220  



50/136 225230235240 Gin Vol
Ser Lou Thr Cys Leu Vol Lys
Gly Phe Tyr Pro Ser Asp Ile
245250255 Ala Vol Glu Trp
Glu Ser Asn Sly Gin Pro Glu
Mn Mn Tyr Lys Thr 260265270
Thr Pro Pro Met Lou Asp Ser
Asp Sly Ser Phe Phe Lou Tyr
Ser Lys 275280285 Lou Thr
Vol Asp Lys Ser Arg Trp Gin
Girl Sly Asn Vol Phe Ser Cys
290295300 Ser Vol Met His
Glu Ala Leu His Asn His Tyr
Thr Gln Lys Ser Leu
305310315320 Ser Lou Ser Pro
Sly Lys 325 <210> 43 <211>
995 <212> DNA <213> Homo
sapiens <400> 43 gotagoacca
aggoccato ogtottcocc
ctggcgccot gotocaggag
oacctoogag60  51/136 



tggaactcag gcgccctgac
cagcggcgtg cacacottcc
cggctgtoct acagtcctca180
ggactctact coctcagcag
cgtggtgacc gtgocctcca
gcagcttggg cacgaagacc240
tacacctgca acgtagatca
caagcccagc aacaccaagg
tggacaagag agttgagtcc300
aaatatggtc coccatgcco
accatgocca goacctgagt
tcctgggggg accatcagtc360
ttcotgttcc ccccaaaacc
caaggacact ctcatgatct
ccoggaccpc tgaggtcacg420
tgcgtggtgg tggacgtgag
ccaggaagac occgaggtoc
agttcaactg gtacgtggat480
ggcgtggagg tgcataatgc
caagacaaag ccgcgggagg
agcagttcaa cagcacgtac540
cgtgtggtca gcgtcctcac
cgtectgcac caggactggc
tgaacggcaa ggagtacaag600
tgcaaggtct ccaacaaagg
cctoccgtcc tccatcgaga
aaaccatcto caaagccaaa660
gggcaoccc gagagccaca
ggtgtacacc ctgoccocat
cccaggagga gatgaccaag720
aaccaggtca gcctgacctg
cctggtcaaa ggcttctacc
ocagegacat cgccgtggag780
tgggagagoa atgggcagcc
ggagaacaac tacaagacca
cgcctoccgt gctggactoc840
gacggctcct tatcacta
cagcaggcta accgtggaca
agagcaggtg gcaggagggg900
aatgtcttct catgctccgt
gatgcatgag gptctgoaca
accactacac acagaagagc960
ctotocctgt ctctgggtta
atgataagcg gccgc995 <210> 44
<211> 326 <212> PRT <213>
Homo sapiens  52/136 <400>
44 



Ala Ser Thr Lys Sly Pro Ser
Val Phe Pro Leu Ala Pro Cys
Ser Arg 151015 Ser Thr Ser
Glu Ser Thr Ala Ala Leu Sly
Cys Leu Val Lys Asp Tyr
202530 Phe Pro Glu Pro Val
Thr Val Ser Trp Asn Ser Sly
Ala Leu Thr Ser 354045 Gly
Val His Thr Phe Pro Ala Val
Leu Gln Ser Ser Gly Leu Tyr
Ser 505560 Leu Ser Ser Val
Val Thr Val Pro Ser Ser Ser
Leu Gly Thr Lys Thr 65707580
Tyr Thr Cys Asn Val Asp His
Lys Pro Ser Asn Thr Lys Val
Asp Lys 859095 Arg Val Glu
Ser Lys Tyr Sly Pro Pro Cys
Pro Pro Cys Pro Ala Pro
100105110 Glu Phe Leu Sly
Sly Pro Ser Val Phe Leu Phe
Pro Pro Lys Pro Lys
115120125  53/136 130135140 



Asp Val Ser Gin 6Iu Asp Pro
Glu Val Gin Phe Asn Trp Tyr
Val Asp 145150155160 Gly Val
Giu Val His Asn Ala Lys Thr
Lys Pro Arg Glu Glu Gin Phe
165170175 Asn Ser Thr Tyr
Arg Val Val Ser Val Leu Thr
Val Leu His Gin Asp
180185190 Trp Leu Asn Gly
Lys Glu Tyr Lys Cys Lys Val
Ser Asn Lys Sly Leu
195200205 Pro Ser Ser He Glu
Lys Thr Ile Ser Lys Ala Lys
Sly Gin Pro Arg 210215220
Glu Pro Gin Val Tyr Thr Leu
Pro Pro Ser Gln Glu Glu Met
Thr Lys 225230235240 Asn Gln
Val Ser Leu Thr Cys Leu Vol
Lys Gly Phe Tyr Pro Ser Asp
245250255 Ile Ala Val Glu
Trp Glu Ser Asn Gly Gln Pro
Glu Asn Asn Tyr Lys
260265270  54/136 275280285 



Arg Leu Thr Val Asp Lys Ser
Arg Trp Gin Glu Gly Asn Val
Phe Ser 290295300  Cys Ser
Val Met His Glu Ala Leu His
Asn His Tyr Thr Gin Lys Ser
305310315320 Leu Ser Leu Ser
Leu Gly 325 <210> 45 <211> 4
<212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence <400> 45 Sly Gly
Gly Ser 1 <210> 46 <211> 4
<212> PRT <213> Artificial
<220> 



<223> An artificially
synthesized polypeptide
sequence  55/136 <400> 46
Ser Sly Sly She 1 <210> 47
<211> 5 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
47 Sly Sly Sly Sly Ser 15
<210> 48 <211> 5 <212> PRT
<213> Artificial <220> 



<223> An artificially
synthesized polypeptide
sequence <400> 48 Ser Sly
Sly Sly Sly 15  56/136 <211>
6 <212> PRT <212> Artificial
(220> <223> An artificially
synthesized polypeptide
sequence <400> 49 Sly Sly
Sly Sly Sly Ser 15 <210> 50
<211> 6 <212> PRT <213>
Artificial <220> 



<225> An artificially
synthesized polyPePtide
sequence (400> 50 Ser Sly
Sly Sly Sly Sly 15 <210> 51
<211> 7 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence  57/136
Gly Gly Gly Gly Gly Gly Ser
15 <210> 52 <211> 7 <212>
PRT <213> Artificial <220> 



<223> An artificially
synthesized polypeptide
sequence <400> 52 Ser Gly
Sly Sly Sly Sly Sly 1 <210>
53 <211> 449 <212> PRT <213>
Artificial <220> <223> M
artificially synthesized
polypeptide sequence <400>
53 Gin Val Gin Leu Gin Glu
Ser Sly Pro Sly Leu Val Arg
Pro Ser Gin 151015  5 8/ 136
His Ala Trp Ser Trp Val Arg
Gln Pro Pro Gly Arg Gly Leu
6Iu Trp 354045 Ile Gly Tyr
Ile Ser Tyr Ser Gly lie Thr
Thr Tyr Asn Pro Ser Leu
505560 Lys Ser Arg Val Thr
Met Leu Arg Asp Thr Ser Lys
Asn Gln Phe Ser 65707680 Leu
Arg Leu Sec Sec Val Thr Ala
Ala Asp Thr Ala Val Tyr Tyr
Cys 859095 



Ala Mg Sec Leu Ala Arg Thr
Thr Ala Met Asp Tyr Trp Gly
Gin Gly 100105110 Sec Leu
Val Thr Val Ser Sec Ala Ser
Thr Lys Gly Pro Ser Val Phe
115120125 Pro Leu Ala Pro
Ser Ser Lys Ser Thr Ser Gly
Gly Thr Ala Ala Leu
130135140 Gly Cys Leu Val
Lys Asp Tyr Phe Pro Glu Pro
Val Thr Val Ser Trp
145150155160  59/136 Gin Ser
Ser Gly Lau Tyr Ser Lea Ser
Ser Vol Vol Thr Vol Pro Ser
180185130 Ser Ser Lou Gly
Thr Gin Thr Tyr lie Cys Asn
Vol Asn His Lys Pro
195200205 Ser Asn Thr Lys
Vol Asp Lys Lys Vol Glu Pro
Lys Ser Cys Asp Lys
210215220 Thr His Thr Cys
Pro Pro Gys Pro Ala Pro alu
Lea Leu Gly lily Pro
225230235240 Ser Vol 'he Leu
Phe Pro Pro Lys Pro Lys Asp
Thr Lea Met lie Ser 



245250255 Arg Thr Pro Giu
Val Thr Cys Val Vol Vol Asp
Val Ser His Glu Asp
260265270 Pro Glu Vol Lys
Phe Asn Trp Tyr Vol Asp Gly
Val Glu Val His Asn
275280285 Ala Lys Thr Lys
Pro Arg Glu Glu Gin Tyr Asn
Ser Thr Tyr Arg Vol
290295300  60/136 Tyr Lys
Gys Lys Val Ser Asn Lys Ala
Lau Pro Ala Pro Ile Glu Lys
325330335 Thr Ile Ser Lys
Ala Lys Gly Gin Pro Arg Glu
Pro Gin Val Tyr Thr
340345350 Lou Pro Pro Ser kg
Asp Glu Leu Thr Lys Asn Gin
Val Soy Lou Thr 355360365
Cys Leu Val Lys Gly Phe Tyr
Pro Ser Asp Ile Ala Val Glu
Trp Glu 370375330 Ser Asn
Gly Gin Pro Glu Asn Asn Tyr
Lys Thr Thr Pro Pro Val Leu
385390395400 



Asp Ser Asp Gly Ser Phe Phe
Lou Tyr Ser Lys Leu Thr Val
Asp Lys 405410415 Ser Arg
Trp Gin Gin Gly Asn Val Phe
Ser Cys Ser Val Met His Glu
420425430 Ala Leu His Asn
His Tyr Thr Gin Lys Ser Lou
Ser Lou Ser Pro Gly
435440445  61/136  <210> 54
<211> 214 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence (400>
54 Asp Ile Gin Met Thr Gin
Ser Pro Ser Ser Leu Ser Ala
Ser Val Gly 151015 Asp Arg
Val Thr Ile Thr Cys Arg Ala
Ser Gin Asp Ile Ser Ser Tyr
202530 Lou Asn Trp Tyr Gin
Gln Lys Pro Gly Lys Ala Pro
Lys Leu Leu Ile 354045 Tyr
Tyr Thr Ser Arg Leu His Ser
Gly Val Pro Ser Arg Phe Ser
Gly 



505560 Ser Gly Ser Sly Thr
Asp Phe Thr Phe Thr Ile Ser
Ser Lou Gln Pro 65707580 Glu
Asp Ile Ala Thr Tyr Tyr Cys
Gin Gin Gly Asn Thr Leu Pro
Tyr 859095  62/136 100105110
Pro Ser Val Phe lie Phe Pro
Pro Ser Asp Glu Gin Leu Lys
Ser Gly 115120125 Thr Ala
Ser Val Val Cys Leu Leu Asn
Asn Phe Tyr Pro Arg Glu Ala
130135140 Lys Val Gln Trp
Lys Val Asp Asn Ala Leu Gln
Ser Gly Asn Ser Gln
145150155160 Glu Ser Val Thr
Glu Gln Asp Ser Lys Asp Ser
Thr Tyr Ser Leu Ser
165170175 Ser Thr Leu Thr
Leu Ser Lys Ala Asp Tyr Glu
Lys His Lys Val Tyr
180185190 Ala Cys Glu Val
Thr His Gln Gly Leu Ser Ser
Pro Val Thr Lys Ser 



195200205 Phe Asn Arg Sly
Glu Cys 210 <210> 55 <211>
449 <212> PRT <213>
Artificial  63/136 <220>
<223> An artificially
synthesized polypeptide
sequence <400> 55 Gin Val
Gin Lou Gin Glu Ser Gly Pro
Sly Leu Val Arg Pro Ser Gin
151015 Thr Leu Ser Leu Thr
Cys Thr Val Ser Sly Tyr Ser
Ile Thr Ser Asp 202530 His
Ala Trp S'er Trp Val Arg Gin
Pro Pro Sly Arc Gly Leu Glu
Trp 354045 Ile Sly Tyr Ile
Ser Tyr Ser Sly Ile Thr Thr
Tyr Mn Pro Ser Leu 505560
Lys Ser Arg Val Thr Met Lou
Arg Asp Thr Ser Lys Mn Gin
Phe Ser 657075BO Leu Arg Leu
Ser Sec Val Thr Ala Ala Asp
Thr Ala Val Tyr Tyr Cys
859095 



Ala Arg Val Leu Ala Arg Ile
Thr Ala Met Asp Tyr Trp Sly
Gin Sly 100105110  64/136
Pro Leu Ala Pro Ser Ser Lys
Ser Thr Ser Giy Gly Thr Ala
Ala Lou 130135140 Gly Cys
Leu Val Lys Asp Tyr Phe Pro
Glu Pro Val Thr Val Ser Trp
145150155160 Asn Ser Gly Ala
Leu Thr Ser Gly Val His Thr
Phe Pro Ala Val Leu
165170175 Gin Ser Ser Gly
Leu Tyr Ser Leu Ser Ser Val
Val Thr Val Pro Ser
180185190 Ser Ser Leu Gly
Thr Gin Thr Tyr Ile Cys Asn
Val Asn His Lys Pro
195200205 Ser Asn Thr Lys
Val Asp Lys Lys Val Glu Pro
Lys Ser Cys Asp Lys
210215220 Thr His Thr Cys
Pro Pro Cys Pro Ala Pro Glu
Lou Lou Gly Gly Pro
225230235240 Ser Val Phe Lou
Phe Pro Pro Lys Pro Lys Asp
Thr Let, Met Ile Ser 



245250255  65/136 Pro Glu
Val Lys Phe Asn Trp Tyr Val
Asp Gly Val Glu Val His Asn
275280285 Ala Lys Thr Lys
Pro Arg Glu Glu Gin Tyr Asn
Ser Thr Tyr Arg Val
290295300 Val Ser Val Leu
Thr Val Leu His Gin Asp Trp
Leu Asn Sly Lys Glu
305310315320 Tyr Lys Cys Lys
Val Ser Asn Lys Ala Lou Pro
Ala Pro Ile Glu Lys
325330335 Thr Ile Ser Lys
Ala Lys Gly Gin Pro Arg Glu
Pro Gin Val Tyr Thr
340345350 Leu Pro Pro Ser
Arg Asp Glu Leu Thr Lys Mn
Gin Val Ser Lou Thr
355360365 Cys Leu Val Lys
Gly Phe Tyr Pro Ser Asp Ile
Ala Val Glu Trp Glu
370375380 Ser Mn Sly Gin Pro
Glu Asn Mn Tyr Lys Thr [hr
Pro Pro Vol Lou 385390395400



66/136 Ser Arg Trp Gin Gin
Gly Asn Val Phe Ser Cys Ser
Val Met His Slu 420425430
Ala Leu His Asn His Tyr Thr
Gin Lys Ser Lou Ser Leu Ser
Pro Gly 435440445 Lys <210>
56 <211> 214 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
56 Asp Ile 61n Met Thr Gin
Ser Pro Ser Ser Leu Ser Ala
Ser Val Gly 151015 Asp Arg
Val Thr He Thr Cys Arg Ala
Ser Gin Asp He Ser Ser Tyr
202530 Leu Asn Trp Tyr Gin
Gin Lys Pro Gly Lys Ala Pro
Lys Lou Leu Ile 354045
67/136 



505560 Ser Gly Ser Gly Thr
Asp Phe Thr Phe Thr Ile Ser
Ser Leu Gin Pro 65707580 Glu
Asp Ile Ala Thr Tyr Tyr Cys
Sly Gin Gly Asn Arg Leu Pro
Tyr 859095 Thr Phe Sly Gin
Sly Thr Lys Val Glu Ile Lys
Arg Thr Val Ala Ala
100105110 Pro Ser Val Phe
Ile Phe Pro Pro Sec Asp Glu
Gin Leu Lys Ser Gly
115120125 Thr Ala Sec Val
Val Cys Lou Lou Asn Mn Phe
Tyr Pro Arg Glu Ala
130135140 Lys Val Gin Trp
Lys Val Asp Asn Ala Lou Gin
Sec Gly Asn Sec Gin
145150155160 Glu Sec Val Thr
GIL Gin Asp Ser Lys Asp Sec
Thr Tyr Ser Leu Ser
165170175 Sec Thr Leu Thr
Lou Sec Lys Ala Asp Tyr Glu
Lys His Lys Val Tyr
180185190  68/136 



195200205 Phe Asn Arg Sly
Glu Cys 210 <210> 57 <211>
449 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
57 Gin Val Gin Leu Gin Glu
Ser Sly Pro Sly Leu Val Lys
Pro Ser Glu 151015 Thr Leu
Ser Leu Thr Cys Ala Val Ser
Gly Tyr Ser Ile Ser Asp Asp
202530 His Ala Trp Ser Trp
Val Arg Gin Pro Pro Sly Glu
Sly Lau Glu Trp 354045 Ile
Sly Tyr Ile Ser Tyr Ser Sly
Ile Thr Mn Tyr Asn Pro Ser
Leu 505560  69/136 Lou Lys
Lou Ser Ser Val Thr Ala Ala
Asp Thr Ala Ala Tyr Tyr Cys
859095 Ala Arg Ser Leu Ala
Arg Thr Thr Ala Met Asp Tyr
Trp Gly Glu Gly 



100105110 Thr Leu Val Thr
Val Ser Ser Ala Ser Thr Lys
Gly Pro Ser Val Phe
115120125 Pro Leu Ala Pro
Ser Ser Lys Ser Thr Ser 61y
Gly Thr Ala Ala Leu
130135140 Sly Cys Lou Val
Lys Asp Tyr Phe Pro Glu Pro
Val Thr Val Ser Trp
145150155160 Asn Ser Gly Ala
Leu Thr Ser Gly Val His Thr
Phe Pro Ala Val Leu
165170175 Gin Ser Ser Gly
Leu Tyr Ser Leu Ser Ser Val
Val Thr Val Pro Ser
180185190 Ser Ser Lou Sly
Thr Gin Thr Tyr Ile Cys Asn
Val Asn His Lys Pro
195200205  70/136 Thr His
Thr Gys Pro Pro Gys Pro Ala
Pro flu Leu Leu Sly Sty Pro
225230235240 Ser Val Phe Lev
Phe Pro Pro Lys Pro Lys Asp
Thr Leu Met Ile Ser
245250255 



Arg Thr Pro Glu Val Thr Gys
Val Val Val Asp Val Ser His
Glu Asp 260265270 Pro Glu
Val Lys Phe Asn Trp Tyr Val
Asp Gly Val Glu Val His Asn
275280285 Ala Lys Thr Lys
Pro Arg Glu Glu Gln Tyr Asn
Ser Thr Tyr Arg Val
290295300 Val Ser Val Leu
Thr Val Leu His Gin Asp Trp
Leu Asn Gly Lys Glu
305310315320 Tyr Lys Cys Lys
Val Ser Asn Lys Ala Leu Pro
Ala Pro Ile Glu Lys
325330335 Thr Ile Ser Lys
Ala Lys Sly Gin Pro Arg Wu
Pro Gin Val Tyr Thr
340345350  71/136 Cys Leu
Val Lys Sly Pho Tyr Pro Ser
Asp Ile Ala Val Glu Trp Glu
370375380 Ser Asn Gly Gln
Pro Glu Asn Asn Tyr Lys Thr
Thr Pro Pro Val Leu
385390395400 Asp Ser Asp Gly
Ser Phe Phe Leu Tyr Ser Lys
Leu Thr Val Asp Lys 



405410415 Ser Arg Trp Gin
Gin Gly Asn Val Phe Ser Cys
Ser Val Met His Glu
420425430 Ala Leu His Asn
His Tyr Thr Oln Lys Ser Leu
Ser Leu Ser Pro 61y
435440445 Lys <210> 58 <211>
214 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
58  72/136 151015 Asp Ser
Val Thr Ile Thr Cys Gin Ala
Ser Gin Asp Ile Ser Ser Tyr
202530 Leu Asn Trp Tyr Gin
Gin Lys Pro Gly Lys Ala Pro
Glu Leu Leu Ile 354045 Tyr
Tyr Sly Ser Glu Leu His Ser
Sly Val Pro Ser Arg Phe Ser
Gly 505560 



Ser Gly Ser Gly Thr Asp Phe
Thr Phe Thr Ile Ser Ser Leu
Glu Ala 65707580 Glu Asp Ala
Ala Thr Tyr Tyr Cys Gin Gin
Gly Asn Ser Lou Pro Tyr
859095 Thr Phe Gly Gin Gly
Thr Lys Val Glu Ile Glu Arg
Thr Val Ala Ala 100105110
Pro Ser Val Phe Ile Phe Pro
Pro Ser Asp Glu Gin Leu Lys
Ser Gly 115120125 Thr Ala
Ser Val Val Cys Leu Leu Asn
Asn Phe Tyr Pro Arg Glu Ala
130135140  73/136
145150155160 Glu Ser Val Thr
Glu Gin Asp Ser Lys Asp Ser
Thr Tyr Ser Leu Ser
165170175 Ser Thr Leu Thr
Lou Ser Lys Ala Asp Tyr Glu
Lys His Lys Val Tyr
180185190 Ala Cys Glu Val
Thr His Gln Gly Lou Ser Ser
Pro Val Thr Lys Ser
195200205 



Phe Asn Arg Gly Glu Cys 210
<210> 59 <211> 7 <212> PRT
<213> Artificial <220> <223>
An artificially synthesized
pelypeptide sequence <400>
59 Tyr Thr Ser Arg Lou His
Ser 15 <210> 60 <211> 7
<212> PRT  74/136 <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
60 



Tyr Gly Ser Glu Leu His Ser
15 <210> 61 <211> 30 <212>
PRT <213> Artificial <220>
<223> An artificially
synthesized polypeptide
sequence <400> 61 Gin Val
Gin Leu Gin Glu Ser Sly Pro
Gly Leu Val Arg Pro Ser Gin
151015 Thr Leu Ser Leu Thr
Cys Thr Val Ser Gly Tyr Ser
Ile Thr 202530 <210> 62
<211> 30 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence  75/136
<400> 62 Gin Val Gin Leu Gin
Glu Ser Gly Pro Gly Lou Val
Lys Pro Ser Glo 151015 Thr
Leu Ser Leu Thr Cys Ala Val
Ser Gly Tyr Ser lie Ser 



202530 <210> 63 <211> 32
<212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence <400> 63 Arg Val
Thr Met Leu Arg Asp Thr Ser
Lys Asn Gin Phe Ser Leu Arg
151015 Leu Ser Ser Val Thr
Ala Ala Asp Thr Ala Val Tyr
Tyr Cys Ala Arg 202530 <210>
64 <211> 32 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence  76/136
<400> 64 Arg Val Thr Ile Ser
Arg Asp Asn Ser Lys Mn Thr
Leu Tyr Leu Gin 151015 Met
Asn Ser Lou Arg Ala Glu Asp
Thr Ala Val Tyr Tyr Cys Ala
Arg 202530 



<210> 65 <211> 30 <212> PRT
<213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence <400>
65 Gin Val Gin Lou Gin Glu
Ser Sly Pro Sly Lou Val Lys
Pro Ser Glu 151015 Thr Leu
Ser Leu Thr Cys Ala Val Ser
Sly His Ser Ile Ser 202530
<210> 66 <211> 449 <212> PRT
<213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence  77/136
<400> 66 Gin Val Gin Lou Gin
Glu Ser Gly Pro Gly Leu Val
Lys Pro Ser Glu 151015 Thr
Leu Ser Leu Thr Cys Ala Val
Ser Oly His Ser Ile Ser His
Asp 202530 His Ala His Ser
Trp Val Arg Gin Pro Pro Gly
Glu Gly Leu Glu Trp 



354045 Ile Gly Tyr Ile Ser
Tyr Ser Gly Ile Thr Asn Tyr
Asn Pro Ser Leu 505560 Lys
Gly Arg Val Thr Ile Ser Arg
Asp Thr Ser Lys Asn Gin Pine
Ser 65707580 Lou Lys Lou Ser
Ser Val Thr Ala Ala Asp Thr
Ala Ala Tyr Tyr Cys 859095
Ala Arg Ser Lou Ala Arg Thr
Thr Ala Met Asp Tyr Trp Gly
Glu Gly 100105110 Thr Lou
Val Thr Val Ser Ser Ala Ser
Thr Lys Gly Pro Ser Val Pine
115120125  78/136 130135140
Gly Gys Leu VaI Lys Asp Tyr
Phe Pro Glu Pro Val Thr Val
Ser Trp 145150155160 Asn
Set- Sly Ala Lou Thr Ser Sly
Vol His Thr The Pro Ala Val
Leo 165170175 Gin Ser Ser
Gly Lou Tyr Ser Leu Ser Ser
Vol Vol Thr Val Pro Ser 



180185190 Ser Ser Lou Gly
Thr Gin Thr Tyr Ile Cys Asn
Val Asn His Lys Pro
195200205 Ser Mn Thr Lys Val
Asp Lys Lys Vol Glu Pro Lys
Ser Cys Asp Lys 210215220
Thr His Thr Cys Pro Pro Gys
Pro Ala Pro Glu Lou Lou Gly
Sly Pro 225230235240 Ser Val
Phe Leu Phe Pro Pro Lys Pro
Lys Asp Thr Lou Met Ile Ser
245250255 Arg Thr Pro Glu
Vol Thr Cys Val Val Vol Asp
Vol Ser His Glu Asp
260265270  79/136 275280285
Ala Lys Thr Lys Pro Arg OW
Glu Gin Tyr Mn Ser Thr Tyr
Arg Val 290295300 Val Ser
Val Leu Thr Val Leu His Gln
Asp Trp Leu Asn Gly Lys Glu
305310315320 Tyr Lys Gys Lys
Val Ser Asn Lys Ala Leu Pro
Ala Pro Ile Glu Lys 



325330335 Thr Ile Ser Lys
Ala Lys Gly Gln Pro Arg Glu
Pro Gin Val Tyr Thr
340345350 Leu Pro Pro Ser
Arg Asp Glu Leu Thr Lys Asn
Gin Val Ser Leu Thr
355360365 Cys Leu Val Lys
Gly Phe Tyr Pro Ser Asp lie
Ala Val Glu Trp Glu
370375380 Ser Asn Sly Gin
Pro Glu Asn Mn Tyr Lys Thr
Thr Pro Pro Val Leu
385390395400 Asp Ser Asp Sly
Ser Phe Phe Leu Tyr Ser Lys
Leu [hr Val Asp Lys
405410415  80/136 420425430
Ala Lou His Asn His Tyr Thr
Gin Lys Ser Lou Ser Lou Ser
Pro Gly 435440445 Lys <210>
67 <211> 214 <212> PRT <213>
Artificial <220> 



<223> An artificially
synthesized pelypeptide
sequence <400> 67 Asp Ile
Gin Met Thr Gin Ser Pro Ser
Ser Lou Ser Ala Ser Val Gly
151015 Asp Ser Val Thr Ile
Thr Cys Gin Ala Ser Gin His
Ile Ser Ser His 202530 Leu
Asn Trio Tyr Gin Gin Lys Pro
Gly Lys Ala Pro Glu Leu Leu
Ile 354045  81/136 Ser Gly
Ser Sly Thr Asp Phe Thr Phe
Thr Ile Ser Ser Leu Glu Ala
65707580 Glu Asp Ala Ala Mr
Tyr Tyr CYS Gly Gln Gly Asn
Arg Leu Pro Tyr 859095 Thr
Phe Gly Gin Sly Thr Lys Val
Glu Ile Glu Arg Thr Val Ala
Ala 100105110 Pro Ser Val
Phe Ile Phe Pro Pro Ser Asp
Glu Gin Leu Lys Ser Gly
115120125 Thr Ala Ser Val
Val Cys Leu Leu Asn Asn Phe
Tyr Pro Arg Glu Ala 



130135140 Lys Val Gin Trp
Lys Val Asp Asn Ala Leu Gin
Ser Gly Asn Ser Gin
145150155160 Glu Ser Val Thr
Glu Gin Asp Ser Lys Asp Ser
Thr Tyr Ser Leu Ser
165170175 Ser Thr Leu Thr
Leu Ser Lys Ala Asp Tyr Glu
Lys His Lys Val Tyr
180185190  82/136 Phe Asn
Arg Gly Glu Cys 210 <210> 68
<271> 448 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
68 Gin Val Gin Leu Gin Glu
Ser Gly Pro Gly Leu Val Arg
Pro Ser Gin 151015 Thr Leu
Ser Leu Thr Cys Thr Val Ser
Gly Tyr Ser lie Thr Ser Asp
202530 His Ala Trp Ser Trp
Val Arg Gin Pro Pro Gly Arg
Gly Leu Glu Trp 



354045 Ile Gly Tyr lie Ser
Tyr Ser Gly He Thr Thr Tyr
Asn Pro Ser Leu 505560 Lys
Ser Arg Val Thr Met Leu Arg
Asp Thr Ser Lys Asn Gin Phe
Ser 657075GO  83/136 859095
Ala Arg Ser Leu Ala Arg Thr
Thr Ala Met Asp Tyr Trp GIY
Gln GlY 100105110 Ser Lou
Val Thr Val Ser Ser Ala Ser
Thr Lys Sly Pro Ser Val Phe
115120125 Pro Lou Ala Pro
Ser Ser Lys Ser Thr Ser Sly
Sly Thr Ala Ala Leu
130135140 Gly Cys Leu Val
Lys Asp Tyr Phe Pro Glu Pro
Val Thr Val Ser Trp
145150155160 Asn Ser Sly Ala
Leu Thr Ser Sly Val His Thr
Phe Pro Ala Val Lou
165170175 Gin Ser Ser Sly
Lou Tyr Ser Lou Ser Ser Val
Val Thr Val Pro Ser
180185190 



Ser Ser Leu Sly Thr Sin Thr
Tyr Ile Cys Mn Val Asn His
Lys Pro 195200205 Ser Asn
Thr Lys Val Asp Lys Lys Val
Glu Pro Lys Ser Gys Asp Lys
210215220  84/136
225230235240 Ser Val Phe Leu
Phe Pro Pro Lys Pro Lys Asp
Thr Leu Met Ile Ser
245250255 Arg Thr Pro Glu
Val Thr Cys Val Val Val Asp
Val Ser His Glu Asp
260265270 Pro Glu Val Lys
Phe Asn Trp Tyr Val Asp Gly
Val Glu Val His Asn
275280285 Ala Lys Thr Lys
Pro Arg Glu Glu Gin Tyr Asn
Ser Thr Tyr Arg Val
290295300 Val Ser Val Leu
Thr Val Lou His Gin Asp Trp
Leu Asn Gly Lys Glu
305310315320 Tyr Lys Cys Lys
Val Ser Mn Lys Ala Lou Pro
Ala Pro Ile Glu Lys
325330335 



Thr Ile Ser Lys Ala Lys Gly
Gin Pro Arg Glu Pro Gin Val
Tyr Thr 340345350 Leu Pro
Pro Ser Arg Asp Glu Leu Thr
Lys ken Gin Val Ser Lou Thr
355360365  85/136 370375380
Ser Asn Gly Gln Pro Glu Asn
Asn Tyr Lys Thr Thr Pro Pro
Val Lou 385390395400 Asp Ser
Asp Gly Ser Phe Phe Leu Tyr
Ser Lys Lou Thr Val Asp Lys
405410415 Ser Arg Trp Gin
Gin Gly Asn Val Phe Ser Cys
Ser Val Met His Glu
420425430 Ala Lou His Asn
His Tyr Thr Gin Lys Ser Leu
Ser Lau Ser Pro Sly
435440445 <210> 69 <211> 447
<212> PRT <213> Artifioiai
<220> <223> An artificially
synthesized polypeptide
sequence <400> 69 



Gin Val Gin Lou Gin Glu Ser
Gly Pro Gly Leu Val Arg Pro
Ser Sin 151015  86/136 His
Ala Trp Ser Trp Val Arg Gin
Pro Pro Sly Arg Sly Leu Glu
Trp 354045 lie Gly Tyr lie
Ser Tyr Ser Sly lie Thr Thr
Tyr Asn Pro Ser Leu 505560
Lys Ser Arg Val Thr Met Leu
Arg Asp Thr Ser Lys Asn Gin
Phe Ser 65707580 Lou Arg Lou
Ser Ser Val Thr Ala Ala Asp
Thr Ala Val Tyr Tyr Sys
859095 Ala Arg Ser Leu Ala
Arg Thr Thr Ala Met Asp Tyr
Trp Sly Gin Gly 100105110
Ser Leu Val Thr Val Ser Ser
Ala Ser Thr Lys Sly Pro Ser
Val Phe 115120125 Pro Leu
Ala Pro Ser Ser Lys Ser Thr
Ser Sly Sly Thr Ala Ala Leu
130135140 Sly 0ys Leu Val
Lys Asp Tyr rho Pro Olu Pro
Val Thr Val Ser Trp 



145150155160  87/136 Gin Ser
Ser Sly Leu Tyr Ser Lou Ser
Ser Val Val Thr Vol Pro Ser
180185190 Ser Ser Leu Sly
Thr Gin Thr Tyr Ile Cys Asn
Val Asn His Lys Pro
195200205 Ser Asn Thr Lys
Vol Asp Lys Lys Vol Glu Pro
Lys Ser Cys Asp Lys
210215220 Thr His Thr Cys
Pro Pro Cys Pro Ala Pro Gfu
Leu Leu Gly Sly Pro
225230235240 Ser Val Phe Lou
Phe Pro Pro Lys Pro Lys Asp
Thr Leu Met Ile Ser
245250255 Arg Thr Pro Glu
Vol Thr Cys Vol Vol Vol Asp
Vol Ser His Glu Asp
260265270 Pro Giu Val Lys
Phe Asn Trp Tyr Vol Asp Gly
Vol Glu Vol His Asn
275280285 Ala Lys Thr Lys
Pro Arg Giu Glu Gin Tyr Asn
Ser Thr Tyr Arg Val
290295300 



88/136 Tyr Lys Cys Lys Val
Ser Asn Lys Ala Leu Pro Ala
Pro Ile Glu Lys 325330335
Thr Ile Ser Lys Ala Lys Gly
Gin Pro Arg Glu Pro Gin Val
Tyr Thr 340345350 Leu Pro
Pro Ser Arg Asp Giu Leu Thr
Lys Asn Gin Val Ser Leu Thr
355360365 Cys Leu Val Lys
Oly Phe Tyr Pro Ser Asp Ile
Ala Val Glu Trp Olu
370375360 Ser Asn Gly Gin
Pro Glu Asn Asn Tyr Lys Thr
Mr Pro Pro Val Leu
385390395400 Asp Ser Asp Gly
Ser Phe Phe Lou Tyr Ser Lys
Leu Thr Val Asp Lys
405410415 Ser Arg Trp Gin
Gin Gly Asn Val Phe Ser Cys
Ser Val Met His Glu
420425430 Ala Leu His Asn
His Tyr Thr Gin Lys Ser Leu
Ser Leu Ser Pro 435440445
<210> 70 <211> 445 <212> PRT



89/136 <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence <400> 70 Gln Val
Gln Leu Gln Glu Ser Gly Pro
Gly Leu Val Arg Pro Ser Gln
151015 Thr Leu Ser Leu Thr
Cys Thr Val Ser Gly Tyr Ser
Ile Thr Ser Asp 202530 His
Ala Trp Ser Trp Val Arg Gin
Pro Pro Sly Arg Sly Leu Glu
Trp 354045 Ile Sly Tyr Ile
Ser Tyr Ser Sly Ile Thr Thr
Tyr Asn Pro Ser Leu 505560
Lys Ser Arg Val Thr Met Leu
Arg Asp Thr Ser Lys Asn Gin
Phe Ser 65707580 Leu Arg Leu
Ser Ser Val Thr Ala Ala Asp
Thr Ala Val Tyr Tyr Cys
859095 Ala Arg Ser Leu Ala
Arg Thr Thr Ala Met Asp Tyr
Trp Gly Gln Gly 



100105110  90/136 115120125
Pro Lou Ala Pro Ser Ser Lys
Ser Thr Ser Glu Ser Thr Ala
Ala Leu 130135140 Gly Cys
Leu Val Lys Asp Tyr Phe Pro
Glu Pro Val Thr Val Ser Trp
145150155160 Asp Ser Sly Ala
Lou Thr Ser Sly Val His Thr
Phe Pro Ala Val Leu
165170175 Gln Ser Ser Giy
Lou Tyr Ser Leu Ser Ser Val
Val Thr Val Pro Ser
180185190 Ser Asn Phe Sly
Thr Gln Thr Tyr Thr Cys Asp
Val Asp His Lys Pro
195200205 Ser Asn Thr Lys
Val Asp Lys Thr Val Glu Arg
Lys Ser Cys Val Glu
210215220 Cys Pro Pro Cys
Pro Ala Pro Pro Val Ala Sly
Pro Ser Val Phe Leu
225230235240 Phe Pro Pro Lys
Pro Lys Asp Thr Lou Met Ile
Ser Arg Thr Pro Glu 



245250255  91/136 260265270
Phe Asn Tip Tyr Val Asp Gly
Val Glu Vol His Mn Ala Lys
Thr Lys 275280285 Pro Arg
Glu Glu Gin Phe Asn Ser Thr
Phe Arg Val Val Ser Val Leu
290295300 Thr Val Val His
Gin Asp Trp Leu Asn Sly Lys
Glu Tyr Lys Cys Lys
305310315320 Val Ser Mn Lys
Sly Lou Pro Ala Pro Ile Glu
Lys Thr Ile Ser Lys
325330335 Thr Lys Gly Gin
Pro Arg Glu Pro Gin Val Tyr
Thr Lou Pro Pro Ser
340345250 Arg Glu Glu Met
Thr Lys Asn Gln Val Ser Leu
Thr Cys Leu Val Lys
355360365 Sly Phe Tyr Pro
Ser Asp Ile Ala Val Glu Trp
Giu Ser Asn Sly Gin
370375380 Pro Glu Asn Asn
Tyr Lys Thr Thr Pro Pro Met
Leu Asp Ser Asp Sly 



385390395400  92/136
405410415 Gin Sly Mn Val Phe
Ser Cys Ser Val Met His Clu
Ala Leu His Mn 420425430 His
Tyr Thr Gln Lys Ser Leu Ser
Leu Ser Pro Sly Lys
435440445 <210> 71 <211> 445
<212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence <400> 71 Gin Val
Gin Leu Gin Glu Ser Gly Pro
Gly Leu Val Arg Pro Ser Gin
151015 Thr Leu Ser Leu Thr
Cys Thr Val Ser Sly Tyr Ser
Ile Thr Ser Asp 202530 His
Ala Trp Ser Trp Val Arg Gin
Pro Pro Sly Arg Gly Leu Glu
Trp 354045  



93/136 Lys Ser Arg Val Thr
Met Leu Arg Asp Thr Ser Lys
Asn Gin Phe Ser 65707580 Lou
Arg Lou Ser Ser Val Thr Ala
Ala Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Arg Ser Leu
Ala Arg Thr Thr Ala Met Asp
Tyr Trp Gly Gln Gly
100105110 Ser Leu Val Thr
Val Ser Ser Ala Ser Thr Lys
Gly Pro Ser Val Phe
115120125 Pro Leu Ala Pro
Cys Ser Arg Ser Thr Ser Glu
Ser Thr Ala Ala Lou
130135140 Gly Cys Leu Val
Lys Asp Tyr Phe Pro Glu Pro
Val Thr Val Ser Trp
145150155160 Asn Ser Gly Ala
Leu Thr Ser Gly Val His Thr
Phe Pro Ala Val Leu
165170175 Gin Ser Ser Gly
Leu Tyr Ser Lou Ser Ser Val
Val Thr Val Pro Ser
180185190  94/136 



Ser Asn Thr Lys Val Asp Lys
Thr Val Glu Arg Lys Cys Cys
Val Glu 210215220 Cys Pro
Pro Cys Pro Ala Pro Pro Vol
Ala Gly Pro Ser Val Phe Leu
225230235240 Phe Pro Pro Lys
Pro Lys Asp Thr Leu Met Ile
Ser Arg Thr Pro Glu
245250255 Val Thr Cys Val
Val Val Asp Val Ser His Olu
Asp Pro Glu Val Gin
260265270 Phe Asn Trp Tyr
Val Asp Gly Val Glu Val His
Asn Ala Lys Thr Lys
275280285 Pro Arg Olu alu
Gin Phe Asn Ser [hr Phe Arg
Val Val Ser Val Leu
290295300 Thr Val Val His
Gin Asp Trp Lou Asn Gly Lys
Glu Tyr Lys Cys Lys
305310315320 Val Ser Asn Lys
Gly Lou Pro Ala Pro Ile Glu
Lys Thr Ile Ser Lys
325330335  95/136 Arg Glu
Glu Met Thr Lys Asn Gin Val
Ser Lou Thr Cys Lou Vol Lys 



355360365 Gly Phe Tyr Pro
Ser Asp Ile Ala Val Glu Trp
Glu Ser Asn Gly Gin
370375380 Pro Glu Asn Asn
Tyr Lys Thr Thr Pro Pro Met
Leu Asp Ser Asp Gly
385390395400 Ser Phe Phe Leu
Tyr Ser Lys Lou Thr Vol Asp
Lys Ser Arg Trp Gin
405410415 Gin Gly Asn Val
Phe Ser Cys Ser Vol Met His
Glu Ala Lou His Asn
420425430 His Tyr Thr Gin
Lys Ser Lou Ser Lou Ser Pro
Gly Lys 435440445 <210> 72
<211> 443 <212> PUT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
72  96/136 51015 Thr Leu Ser
Leu [hr Cys Thr Val Ser Gly
Tyr Ser Ile Thr Ser Asp 



202530 His Ala Trp Ser Trp
Val Arg Gin Pro Pro Gly Arg
Gly Leu Giu Trp 354045 Ile
Gly Tyr Ile Ser Tyr Ser Gly
Ile Thr Thr Tyr Mn Pro Ser
Leu 505560 Lys Ser Arg Val
Thr Met Leu Arg Asp Thr Ser
Lys Asn Gin Phe Ser 65707580
Leu Arg Leu Ser Ser Val Thr
Ala Ala Asp Thr Ala Val Tyr
Tyr Cys 859095 Ala Arg Ser
Leu Ala Arg Thr Thr Ala Met
Asp Tyr Trp Gly Gln GIY
100105110 Ser Leu Val Thr
Val Ser Ser Ala Ser Thr Lys
Gly Pro Ser Val Phe
115120125 Pro Leu Ala Pro
Ser Ser Lys Ser Thr Ser Gly
Gly Thr Ala Ala Leu
130135140  97/136
145150155160 Asn Ser Gly Ala
Leu Thr Ser Gly Val His Thr
Phe Pro Ala Val Lou 



165170175 Gin Ser Ser Gly
Lou Tyr Ser Leu Ser Ser Val
Val Thr Val Pro Ser
180185190 Ser Asn Phe Gly
Thr Gln Thr Tyr Thr Cys Asn
Val Asp His Lys Pro
195200205 Ser Asn Thr Lys
Val Asp Lys Thr Val Glu Arg
Lys Ser Cys Val Glu
210215220 Cys Pro Pro Cys
Pro Ala Pro Pro Val Ala Gly
Pro Ser Val Phe Leu
225230235240 Phe Pro Pro Lys
Pro Lys Asp Thr Leu Met Ile
Ser Arg Thr Pro Glu
245250255 Val Thr Cys Val
Val Val Asp Val Ser Gin GIP
Asp Pro Glu Val Gin
260265270 Phe Asn Trp Tyr
Val Asp Gly Val Glu Val His
Asn Ala Lys Thr Lys
275280285  98/136 290295300
[hr Val Val His Gin Asp Trp
Leu Asn GIy Lys Glu Tyr Lys
Cys Lys 



305310315320 Val Ser Asn Lys
Gly Leu Pro Ala Pro Ile Glu
Lys Thr He Ser Lys 325330335
Thr Lys Gly Gin Pro Arg Wu
Pro Gin Val Tyr Thr Leu Pro
Pro Ser 340345350 Gin Glu
Glu Met Thr Lys Asn Gin Val
Ser Leu Thr Cys Leu Val Lys
355360365 Gly Phe Tyr Pro
Ser Asp Ile Ala Val Glu Trp
Glu Ser Mn Gly Gin 370375380
Pro Glu Mn Asn Tyr Lys Thr
Thr Pro Pro Met Leu Asp Ser
Asp Gly 385390395400 Ser Phe
Phe Leu Tyr Ser Lys Leu Thr
Val Asp Lys Ser Arg lip Gin
405410415 elu Gly Asn Val
Phe Ser Gys Ser Val Met His
Glu Ala Leu His Asn
420425430  99/136 435440
<210> 73 <211> 449 <212> PRT
<213> Artificial 



<220> <223> An artificially
synthesized polypeptide
sequence <400> 73 Gin Val
Gln Leu 0in Glu Ser Gly Pro
Gly Leu Val Arg Pro Ser Gin
151015 [hr Leu Ser Leu Thr
Cys Thr Val Ser Sly Tyr Ser
Ile Thr Ser Asp 202530 His
Ala Trp Ser Trp Val Arg Gin
Pro Pro Gly Arg Sly Leu Glu
Trp 354045 Ile Sly Tyr lie
Ser Tyr Ser Sly Ile Thr Thr
Tyr Asn Pro Ser Leu 505560
Lys Ser Arg Val Thr Met Lou
Arg Asp Thr Ser Lys Mn Gin
Phe Ser 657075GO  100/136
Ala Arg Ser Leu Ala Arg Thr
Thr Ala Met Asp Tyr Trp Gly
Gln Gly 100105110 Ser Lou
Val Thr Vol Ser Ser Ala Ser
Thr Lys Sly Pro Ser Val Phe
115120125 Pro Leu Ala Pro
Ser Ser Lys Ser Thr Ser Sly
Sly Thr Ala Ala Leu 



130135140 Sly Gys Leu Val
Lys Asp Tyr Phe Pro Glu Pro
Val Thr Vol Ser Trp
145150155160 Asn Ser Sly Ala
Leu Thr Ser Sly Val His Thr
Phe Pro Ala Vol Leu
165170175 Gin Ser Ser Sly
Leu Tyr Ser Leu Ser Ser Val
Val Thr Val Pro Ser
180185190 Ser Ser Leu Sly
Thr Gin Thr Tyr Ile Cys Mn
Val Asn His Lys Pro
195200205 Ser Asn Thr Lys
Val Asp Lys Lys Val Glu Pro
Lys Ser Cys Asp Lys
210215220  101/136 Ser Val
Phe Leu Phe Pro Pro Lys Pro
Lys Asp Thr Leu Met Ile Ser
245250255 Arg Thr Pro Glu
Val Thr Cys Val Val Val Asp
Val Ser His Glu Asp
260265270 Pro Glu Val Lys
Phe Asn Trp Tyr Val Asp Gly
Val Glu Val His Asn
275280285 



Ala Lys Thr Lys Pro Arg Glu
Glu Gin Tyr Asn Ser Thr Tyr
Arg Val 290295300 Val Ser
Val Leu Thr Val Leu His Gln
Asp Trp Leu Asn Gly Lys Glu
305310315320 Tyr Lys Cys Lys
Val Ser Asn Lys Ala Leu Pro
Ala Pro Ile Glu Lys
325330335 Thr He Ser Lys Ala
Lys Gly Gin Pro Arg Glu Pro
Gin Val Tyr Thr 340345350
Leu Pro Pro Ser Arg Asp Glu
Lou Thr Lys Asn Gin Val Ser
Leu Thr 355360365  102)136
Ser Asn Gly Gin Pro Glu Mn
Asn Tyr Lys Thr Thr Pro Pro
Val Leu 385300395400 Asp Ser
Asp Gly Ser Phe Phe Lou Tyr
Ser Lys Lou Thr Val Asp Lys
405410415 Ser Arg Trp Gin
Gin Gly Asn Val Phe Ser Dye
Ser Val Met His Olu
420425430 Ala Leu His Ala
His Tyr Thr Gin Lys Ser Lou
Ser Leo Ser Pro Gly 



435440445 Lys <210> 74 <211>
447 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
74 Gin Val Gin Leu Gin Glu
Ser Gly Pro Gly Lou Val Arg
Pro Ser Gin 151015  103/136
202530 His Ala Trp Ser Trp
Val Arg Gin Pro Pro Gly Arg
Sly Leu Glu TrP 354045 Ile
Gly Tyr Ile Ser Tyr Ser Sly
Ile Thr Thr Tyr Asn Pro Ser
Leu 505560 Lys Ser Arg Val
Thr Met Leu Arg Asp Thr Ser
Lys Asn Gin Phe Ser 65707580
Leu Arg Leu Ser Ser Val Thr
Ala Ala Asp Thr Ala Val Tyr
Tyr Cys 859095 



Ala Arg Ser Leu Ala Arg Thr
Thr Ala Met Asp Tyr Trp Gly
Gln Gly 100105110 Ser Leu
Val Thr Val Ser Ser Ala Ser
Thr Lys Sly Pro Ser Val Phe
115120125 Pro Leu Ala Pro
Ser Ser Lys Ser Thr Ser Sly
Sly Thr Ala Ala Lou
130135140 Sly Cys Leu Val
Lys Asp Tyr Phe Pro Glu Pro
Val Thr Val Ser Trp
145150155160  104/136
165170175 Gin Ser Ser Sly
LOU Tyr Ser Lou Ser Ser Vol
Val Thr Vol Pro Ser
180185190 Ser Ser Leu Gly
Thr Gin Thr Tyr lie Cys Asn
Vol Asn His Lys Pro
195200205 Ser Asn Thr Lys
Vol Asp Lys Lys Vol Glu Pro
Lys Ser Cys Asp Lys
210215220 Thr His Thr Cys
Pro Pro Cys Pro Ala Pro Glu
Leu Leu Gly Gly Pro
225230235240 



Sor Vol Pho Lou Phe Pro Pro
Lys Pro Lys Asp Thr Leu Met
lie Ser 245250255 Arg Thr
Pro Glu Vol Thr Cys Vol Vol
Val Asp Vol Ser His Glu Asp
260265270 Pro Glu Val Lys
Phe Asn Trp Tyr Val Asp Gly
Vol Glu Vol His Asn
275280285 Ala Lys Thr Lys
Pro Arg Glu Glu Gln Tyr Asn
Ser Thr Tyr Arg Val
290295300  105/136
305310315320 Tyr Lys Cys Lys
Val Ser Mn Lys Ala Leu Pro
Ala Pro Ile Glu Lys
325330335 Thr Ile Ser Lys
Ala Lys Sly Gin Pro Are Giu
Pro Gin Val Tyr Thr
340345350 Leu Pro Pro Ser
Arg Asp Glu Leu Thr Lys Asn
Gin Val Ser Leu Thr
355360365 Cys Leu Val Lys
Sly Phe Tyr Pro Ser Asp Ile
Ala Val Glu Trp Glu
370375380 



Ser Asn Sly Gin Pro Glu Mn
Asn Tyr Lys Thr Thr Pro Pro
Val Leu 385390395400 Asp Ser
Asp Sly Ser Phe Phe Leu Tyr
Ser Lys Lou Thr Val Asp Lys
405410415 Ser Arg frp Gin
Gin Sly Asn Val Phe Ser Cys
Ser Val Met His Glu
420425430 Ala Leu His Ala
His Tyr Thr Gin Lys Ser Leu
Ser Leu Ser Pro 435440445
106/136 <211> 443 <212> PRT
<213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence <400>
75 Gin Val Gin Leu Gin Glu
Ser Gly Pro Gly Leu Val Arg
Pro Ser Gin 151015 Thr Leu
Ser Leu Thr Cys Thr Val Ser
Gly Tyr Se; Ile Thr Se; Asp
202530- His Ala Trp Ser Trp
Val Arg Gln Pro Pro Gly Arg
Gly Leu Glu Trp 



354045 Ile Gly Tyr Ile Se;
Tyr Se; Gly Ile Thr Thr Tyr
Asn Pro Se; Leu 505560 Lys
Ser Arg Val Thr Met Leu Arg
Asp Thr Se; Lys Asn Gin Phe
Ser 65707580 Leu Arg Leu Se;
Ser Val Thr Ala Ala Asp Thr
Ala Val Tyr Tyr Cys 859095
107/136 Ser Leu Val Thr Val
Ser Ser Ala Ser Thr Lys Gly
Pro Ser Val Phe 115120125
Pro Leu Ala Pro Ser Ser Lys
Ser Thr Ser Gly Gly Thr Ala
Ala Leu 130135140 Gly Cys
Leu Val Lys Asp Tyr Phe Pro
Glu Pro Val Thr Val Ser Trp
145150155160 Asn Ser Gly Ala
Leu Thr Ser Gly Val His Thr
Phe Pro Ala Val Leu
165170175 Gin Ser Ser Gly
Leu Tyr Ser Leu Ser Ser Val
Val Thr Val Pro Ser
180185190 



Ser Asn Phe Gly Thr Gln Thr
Tyr Thr Cys Asn Val Asp His
Lys Pro 195200205 Ser Asn
Thr Lys Val Asp Lys Thr Val
Glu Arg Lys Ser Cys Val Glu
210215220 Cys Pro Pro Cys
Pro Ala Pro Pro Val Ala Gly
Pro Ser Val Phe Leu
225230235240  108/136 Val
Thr Cys Val Val Val Asp Val
Ser Gin Glu Asp Pro Glu Val
Gin 260265270 Phe Mn Trp Tyr
Val Asp Gly Val Glu Val His
Asn Ala Lys Thr Lys
275280285 Pro Arg Olu Glu
Gln Phe Asn Ser Thr Phe Arg
Val Val Ser Val Lou
290295300 Thr Vol Vol His
Gin Asp Trio Leu Mn Gly Lys
Glu Tyr Lys Cys Lys
305310315320 Vol Ser Mn Lys
Gly Lou Pro Ala Pro Ile Glu
Lys Thr Ile Ser Lys
325330335 Thr Lys Gly Gin
Pro Arg Glu Pro Gin Val Tyr
Thr Lou Pro Pro Ser 



340345350 Gin Glu Glu Met
Thr Lys Asn Gln Val Ser Lou
Thr Cys Lou Vol Lys
355360365 Gly Phe Tyr Pro
Ser Asp Ile Ala Vol Glu Trp
Glu Ser Mn Gly Gln 370375380
109/136 Ser Phe Phe Lou Tyr
Ser Lys Lou Thr Val Asp Lys
Ser Arg lip Gin 405410415
Glu Sly Asn Val Phe Ser Cys
Ser Val Met His Giu Ala Lou
His Ala 420425430 His Tyr
Thr Gin Lys Ser Lou Ser Lou
Ser Pro 435440 <210> 76
<211> 449 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
76 Gin Val Gin Leu Gin Glu
Ser Gly Pro Gly Lou Val Lys
Pro Ser Glu 151015 



Thr Leu Ser Lou Thr Cys Ala
Val Ser Gly Tyr Ser Ile Ser
Asp Asp 202530 His Ala Val
Ser Trp Val Arg Gin Pro Pro
Gly Glu Gly Leu Glu lip
354045  110/136 505560 Gln
Asp Arg Val Thr He Ser Arg
Asp Asn Ser Lys Mn Thr Lou
Tyr 657075BO Lou Gln Met Asn
Ser Leu Arg Ala Glu Asp Thr
Ala Val Tyr Tyr Cys 859095
Ala Arg Leu Leu Ala Arg Ala
Thr Ala Met Asp Val Trp Gly
Glu Gly 100105110 Thr Leu
Val Thr Val Ser Ser Ala Ser
Thr Lys Gly Pro Ser Val Phe
115120125 Pro Leu Ala Pro
Ser Ser Lys Ser Thr Ser Gly
Sly Thr Ala Ala Leu
130135140 Gly Cys Leu Val
Lys Asp Tyr Phe Pro Glu Pro
Val Thr Val Ser Trp
145150155160 Asn Ser Sly Ala
Leu Thr Ser Gly Val His Thr
Rhe Pro Ala Val Lou 



165170175 Gln Ser Ser Gly
Leu Tyr Ser Leu Ser Ser Val
Val Thr Val Pro Ser
180185190  111/135 195200205
Ser Mn Thr Lys Val Asp Lys
Lys Val Glu Pro Lys Ser Cys
Asp Lys 210215220 Thr His
Thr Cys Pro Pro Cys Pro Ala
Pro Glu Leu Lou Sly Sly Pro
225230235240 Ser Val Phe Leu
Phe Pro Pro Lys Pro Lys Asp
Thr Leu Met Ile Ser
245250255 Arg Thr Pro Glu
Val Thr Cys Val Val Val Asp
Val Ser His Glu Asp
260265270 Pro Glu Val Lys
Phe Asn Trp Tyr Val Asp Gly
Val Glu Val His Asn
275280285 Ala Lys Thr Lys
Pro Arg Giu Glu Gln Tyr Asn
Ser Thr Tyr Arg Val
290295300 Val Ser Val Leu
Thr Val Leu His Gin Asp Trp
Leu Asn Sly Lys Glu 



305310315320 Tyr Lys Cys Lys
Val Ser Asn Lys Ala Lou Pro
Ala Pro Ile Glu Lys
325330335  112'136 340345350
Lou Pro Pro Ser Arg Asp Glu
Leu Thr Lys Asn Gin Val Ser
Leu Thr 355360365 Cys Lou
Val Lys Gly Phe Tyr Pro Ser
Asp Ile Ala Val Glu Trp Glu
370375380 Ser Asn Gly Gln
Pro Olu Asn Asn Tyr Lys Thr
Thr Pro Pro Val Leu
385390395400 Asp Ser Asp Gly
Ser Phe Phe Leu Tyr Ser Lys
Leu Thr Val Asp Lys
405410415 Ser Arg Trp Gln
Gln Gly Asn Val Phe Ser Cys
Ser Val Met His Glu
420425430 Ala Leu His Asn
His Tyr Thr Gin Lys Ser Lou
Ser Leu Ser Pro Gly
435.440445 Lys 



<210> 77 <211> 446 <212> PRT
<213> Artificial  113/136
<220> <223> An artificially
synthesized polypeptide
sequence <400> 77 Glu Val
Gln Leu Val Glu Ser Gly Gly
Gly Leu Val Gln Pro Gly Arg
151015 Ser Leu Arg Lau Ser
Cys Ala Ala Ser Arg Phe Thr
Phe Asp Asp Tyr 202530 Ala
Met His Trp Val Arg Gin Ala
Pro Sly Lys Sly Leu Glu Trp
Val 35ao45 Ser Sly He Ser
Trp Asn Ser Sly Arg Ile Sly
Tyr Ala Asp Ser Val 505560
Lys Sly Arg Phe Thr Ile Ser
Arg Asp Asn Ala Glu Asn Ser
Leu Phe 65707580 Leu Sin Met
Asn Sly Leu Arg Ala Glu Asp
Thr Ala Lou Tyr Tyr Cys
859095 Ala Lys Sly Arg Asp
Ser Phe Asp He frp Sly Gin
Gly Thr Met Val 



100105110  114/136 Pro Ser
Ser Lys Ser Thr Ser Gly Gly
Thr Ala Ala Leu Gly Gys Leu
130135140 Val Lys Asp Tyr
Phe Pro Glu Pro Val Thr Val
Ser Trp Asn Ser Gly
145150155160 Ala Leu Thr Ser
Sly Val His Thr Phe Pro Ala
Val Leu Gin Ser Ser
165170175 Gly Leu Tyr Ser
Leu Ser Ser Val Val Thr Val
Pro Ser Ser Ser Leu
180185190 Gly Thr Gin Thr
Tyr Ile Gys Asn Val Asn His
Lys Pro Ser Asn Thr
195200205 Lys Val Asp Lys
Lys Val Glu Pro Lys Ser Cys
Asp Lys Thr His Thr
210215220 Cys Pro Pro Cys
Pro Ala Pro Glu Leu Leu Gly
Gly Pro Ser Val Phe
225230235240 Leu Phe Pro Pro
Lys Pro Lys Asp Thr Leu Met
Ile Ser Arg Thr Pro
245250255 



115/136 Lys Phe Asn Trp Tyr
Val Asp Gly Vol Glu Vol His
Mn Ala Lys Thr 275280285 Lys
Pro Arg Glu Glu Gin Tyr Asn
Ser Thr Tyr Arg Vol Vol Ser
Vol 290295300 Lou Thr Val
Lou His Gln Asp Trp Leu Asn
Gly Lys Glu Tyr Lys Gys
305310315320 Lys Vol Ser Asn
Lys Ala Lou Pro Ala Pro Ile
Glu Lys Thr Ile Ser
325330335 Lys Ala Lys Gly
Gin Pro Arg Glu Pro Gin Val
Tyr Thr Lou Pro Pro
340345350 Ser Arg Asp Glu
Leu Thr Lys Asn Gln Val Ser
Lou Thr Cys Leu Val
355360365 Lys Gly Phe Tyr
Pro Ser Asp Ile Ala Val Glu
Trp Glu Ser Asn Gly
370375380 Gin Pro Glu Asn
Asn Tyr Lys Thr Thr Pro Pro
Vol Lou Asp Ser Asp
385390395400  



116/136 Gin Gin Sly Asn Val
Phe Ser Cys Ser Val Met His
Glu Ala Leu His 420425430
Asn His Tyr Thr Gin Lys Ser
Leu Ser Lau Ser Pro Sly Lys
435440445 <210> 78 <211> 214
<212> PRT <213> Artificial
<220> <223> MI artially
synthesized polypeptide
sequence <400> 78 Asp He Gin
Met Thr Gin Ser Pro Ser Ser
Val Ser Ala Ser Val Sly
151015 Asp Arg Val Thr Ile
Thr Cys Arg Ala Ser GIn GIy
Ile Ser Ser Trp 202530 Leu
Ala Trp Tyr Gin Gin Lys Pro
Gly Lys Ala Pro Lys Leu Leu
lie 354045 Tyr Gly Ala Ser
Ser Leu Glu Ser Gly Val Pro
Ser Arg Phe Ser Gly 505560
117/136 



65707580 Glu Asp Phe Ala Ser
Tyr Tyr Cys Gin Gin Ala Asn
Ser Phe Pro Tyr 859095 Thr
Phe Gly Gin Gly Thr Lys Leu
Glu He Lys Arg Thr Val Ala
Ala 100105110 Pro Ser Val
Phe Ile Phe Pro Pro Ser Asp
Glu Gin Lou Lys Ser Gly
115120125 Thr Ala Ser Vol
Val Cys Leu Leu Asn Asn Phe
Tyr Pro Arg Glu Ala
130135140 Lys Val Gin Trp
Lys Val Asp Asn Ala Lou Gin
Ser Gly Mn Ser Gin
145150155160 Glu Ser Val Thr
Glu Gln Asp Ser Lys Asp Ser
Thr Tyr Ser Leu Ser
165170175 Ser Thr Lou Thr
Lou Ser Lys Ala Asp Tyr Glu
Lys His Lys Val Tyr
180185190 Ala Cys Glu Val
Thr His Gin Gly Leu Ser Ser
Pro Vol Thr Lys Ser
195200205  118/136 



210 <210> 79 <211> 267 <212>
PRT <213> Homo sapiens <400>
79 Ala Glu Ser His Lou Ser
Leu Lou Tyr His Lou Thr Ala
Vol Ser Ser 151015 Pro Ala
Pro Sly Thr Pro Ala Phe Trp
Vol Ser Sly Trp Lou Gly Pro
202530 Gin Gin Tyr Lou Ser
Tyr Asn Ser Lou Arg Sly Glu
Ala Glu Pro Cys 354045 Sly
Ala Trp Val Trp Glu Asn Gin
Val Ser Trp Tyr Trp Glu Lys
Glu 505560 Thr Thr Asp Lou
Arg Ile Lys Glu Lys Leu Phe
Leu Glu Ala Phe Lys 65707580
Ala Leu Sly Sly Lys Sly Pro
Tyr Thr Leu Gin Sly Leu Leu
Sly CYs 859095  119/136 Asn
lily Glu Glu Phe Met Asn Phe
Asp Leu Lys Gin lily Thr Trp
lily 115120125 



lily Asp Trp Pro Glu Ala Lou
Ala Ile Ser Gin Arg Trp Gin
Gin Gin 130135140 Asp Lys
Ala Ala Asn Lys Glu Leu Thr
Phe Leu Lou Phe Ser Cys Pro
145150155160 His Arg Leu Are
Glu His Leu Glu Arg lily Arg
lily Asn Lou Glu Trp
165170175 Lys Glu Pro Pro
Ser Met kg Leu Lys Ala Arg
Pro Ser Ser Pro lily
180185190 Phe Ser Vol Leu
Thr Gys Ser Ala Phe Ser Phe
Tyr Pro Pro Glu Lou
195200205 Gin Leu Arg Phe
Leu Arg Asn Gly Leu Ala Ala
Gly Thr Gly Gln Gly
210215220 Asp Phe lily Pro
Mn Ser Asp lily Ser Phe His
Ala Ser Ser Ser Leo
225230235240  120/136 Ala
Gly [mu Ala Gin Pro Leu Arg
Val Glu Leu 260265 <210> 80
<211> 99 <212> PRT <213>
Homo sapiens 



<400> 80 Ile Gin Arg Thr Pro
Lys He Gin Val Tyr Ser Arg
His Pro Ala Glu 151015 Asn
Gly Lys Ser Asn Phe Leu Asn
Cys Tyr Val Ser Gly Phe His
Pro 202530 Ser Asp He Glu
Val Asp Leu Leu Lys Asn Gly
Glu Arg Ile Glu Lys 354045
Val Olu His Ser Asp Leu Ser
Phe Ser Lys Asp Trp Ser Phe
Tyr Leu 505560 Leu Tyr Tyr
Thr 6Iu Phe Thr Pro Thr Glu
Lys Asp Glu Tyr Ala Cys
65707580  121/136 Arg Asp
Met  <210> 81 <211> 16 <212>
PSI <213> Artificial <220>
<223> An artificially
synthesized polypeptide
sequence <400> 81 Tyr Ile
Ser Tyr Ser Sly He Thr Thr
Tyr Asn Pro Ser Leu Lys Ser 



151015 <210> 82 <211> 16
<212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence <400> 82 Phe Ile
Ser Tyr Ser Sly Ile Thr Thr
Tyr Asn Pro Ser Leu Lys Ser
151015 <210> 83 <211> 16
<212> PRT  1221136 <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
83 Tyr Ile Ser Tyr Ser Gly
Ile Thr Asn Tyr Asn Pro Ser
Lou Lys Ser 151015 <210> 84
<211> 10 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence 



<400> 84 Ser Leu Ala Arg Thr
Thr Ala Met Asp Tyr 1510
<210> 85 <211> 10 <212> PRT
<213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence <400>
85 Leu Leu Ala Arg Thr Thr
Ala Met Asp Tyr  123/136 510
<210> 86 <211> 10 <212> PRT
<213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence <400>
86 Ser Leu Ala Arg Ala Thr
Ala Met Asp Tyr 1510 <210>
87 <211> 11 <212> PRT <213>
Artificial <220> 



<223> An artificially
synthesized polypeptide
sequence <400> 87 Arg Ala
Ser Gin Asp lie Ser Bar Tyr
Leu Asn 1510 <210> BB <211>
11 <212> PRT <213>
Artificial  124/136 <220>
<223> An artificially
synthesized polypeptide
sequence <400> 88 Arg Ala
Ser Thr Asp Ile Ser Ser Tyr
Leu Asn 1510 <210> 89 <211>
11 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
89 Arg Ala Ser Arg Asp Ile
Ser Ser Tyr Leu Asn 1510
<210> 90 



<211> 9 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
90 Gin Gin Sly Asn Thr Leu
Pro Tyr Thr 15  125/136
<210> 91 <211> 9 (212> PRT
<213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence <400>
91 Gly Gin Gly Asn Thr Leu
Pro Tyr Thr 15 <210> 92
<211> 9 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
92 Gin Gin Gly Asn Arg Leu
Pro Tyr Thr 15 



<210> 93 <211> 30 <212>
PRI<213> Artificial  126/136
<400> 93 Gin Val Gin Leu Gin
Glu Ser Gly Pro Gly Lou Val
Arg Pro Ser Gin 151015 Thr
Leu Ser Leu Thr Cys Thr Val
Ser Gly Tyr Ser Ile Thr
202530 <210> 94 <211> 30
<212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence <400> 94 Gin Val
Gin Leu Gin 6Iu Ser Gly Pro
6Iy Leu Val Lys Pro Ser Glu
151015 Thr Leu Ser Leu Thr
Cys Ala Val Ser Gly Tyr Ser
Ile Ser 202530 <210> 95
<211> 6 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence 



127/136 <400> 95 Ser Asp His
Ala Trp Ser 15  <210> 96
(211> 6 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
96 Asp Asp His Ala Trp Ser
15 <210> 97 <211> 14 <212>
PRT <213> Artificial <220>
<223> An artificially
synthesized polypeptide
sequence <400> 97 lip Val
Arg Gln Pro Pro Gly Arg Gly
Leu Glu Tip Ile WY 1510
128/136 



<211> 14 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
98 Trp Val Arg Gin Pro Pro
Sly Glu Sly Leu Glu TrP Ile
Sly 1510 <21D> 99 <211> 16
<212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence <400> 99 Tyr Ile
Ser Tyr Ser Sly Ile Thr Thr
Tyr Asn Pro Ser Leu Gin Asp
151015 <210> 100 <211> 11
<212> PRT <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence  129/136 



Trp Sly Gin Sly Ser Leu Val
Thr Val Ser Ser 1510 <210>
101 <211> 11 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
101 Trp Sly Glu Sly [hr Leu
Val Thr Val Ser Ser 1510
<210> 102 <211> 23 <212> PRT
<213> Artificial <220> <223>
An artificially synthesized
polypeptide sequence <400>
102 Asp Ile Gin Met Thr Gin
Ser Pro Ser Ser Leu Ser Ala
Ser Val Sly 151015 Asp Mg
Val Thr He Thr Cys 20  13
0/13 6 <210> 103 <211> 23
<212> PRT <213> Artificial 



<220> <223> An artificially
synthesized polypeptide
sequence <400> 103 Asp Ile
Gin Met Thr Gin Ser Pro Ser
Ser Lou Ser Ala Ser Val Gly
151015 Asp Ser Val Thr Ile
Thr Cys 20 <210> 104 <211>
11 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
104 Gin Ala Ser Gin Asp Ile
Ser Ser Tyr Leu Asn 1510
(210> 105 <211> 15 <212> PRT
131/136 <213> Artificial
<220> <223> An artificially
synthesized polypeptide
sequence 



<400> 105 Trp Tyr Gin Gin
Lys Pro Gly Lys Ala Pro Lys
Leu Leu Ile Tyr 151015 <210>
106 <211> 15 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
106 Trp Tyr Gin Gin Lys Pro
Gly Lys Ala Pro Glu Leu Leu
Ile Tyr 151015 <210> 107
<211> 7 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
107 Tyr Thr Ser Arg Leu His
Ser  132/136 



5 <210> 108 <211> 7 <212>
PRT <213> Artificial <220>
<223> An artificially
synthesized polypeptide
sequence <400> 108 Tyr Thr
Ser Glu Leu Glu Ser 15 <210>
109 <211> 7 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
palypeptide sequence <400>
109 Tyr Thr Set Arg Leu Leu
Ser 15 



<210> 110 <211> 32 <212> PRT
<213> Artificial  133/136
<220> <223> An artificially
synthesized polypeptide
sequence <400> 110 Gly Val
Pro Ser Arg Phe Ser Sly Ser
Sly Ser Sly Thr Asp Phe Thr
151015 Phe Thr Ile Ser Ser
Leu Gin Pro Glu Asp Ile Ala
Thr Tyr Tyr Cys 202530 <210>
Ill <211> 32 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
111 Sly Val Pro Ser Arg Phe
Ser Sly Ser Sly Ser Sly Thr
Asp Phe Thr 151015 Phe Thr
Ile Ser Ser Lou Glu Ala Glu
Asp Ala Ala Thr Tyr Tyr Cys
202530 <210> 112 (211> 10
<212> PRT <213> Artificial 



134/136 <220> <223> An
artificially synthesized
polypeptide sequence <400>
112 Phe Sly Gin Sly Thr Lys
Val Glu Ile Lys 1510 <210>
113 <211> 10 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
113 Phe Sly Gin Sly Thr Lys
Val Glu Ile Glu 1510 <210>
114 <211> 30 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
114  135/136 



Thr Leu Ser Lou Thr Cys Thr
Val Ser Sly His Ser Ile [hr
202530 <210> 115 <211> 6
<212> PRY <213> Artificial
<220> <223> An artificially
synthesized plypeptide
sequence <400> 115 His Asp
His Ala Trp Ser 15 <210> 116
(211> 11 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
116 Arg Ala Sec Gin Asp Ile
Ser Ser His Leu Asn 1510
<210> 117 <211> 7 



<212> PRT  136/136 <213>
Artificial <220> <223> An
artificially synthesized
polypeptide sequence <400>
117 Tyr Thr Ser His Leu His
Ser 15 




