
occurs prior to pathogenesis of neuritic plaque in the human entorhinal
cortex and tow Ari diviners relate to these tissue degeneration and
dysfunctions. [00W] As antibodies azarnstoligorners, anti-A0 oligoiner
mouse monocleS 5 antibody NAl361 (Non-Patent Document 4), IA9, 2C3, E12,
ICIO, and 403 (Patent Document 1) are known, [00091 U is known Mat
generally, when a non-human antibody such as a mouse y is administered to
human, it is recognized as a foreign substance so that a 10 human antibody
for MOM antibody (human anti mouse antibodr HAMA) is induced in the human
body. It is known that:HAMA reacts with the administered mouse antibody to
thereby induce side effects (Non-patent Documents 5 to 8), quickens
disappearance of the mouse antibody from the body (Nompatent Documents 6, 9
and 10) and decreases therapeutic citImt of the mouse antibody (Nonpatent
Documents 11 and 12). [0010]        in order to solve these problems,
attempts have been made to prepare a recombinant antibody such as a human
chimeric antibody and a humanized antibody from a non-human antibody using
genetic recombination techniques, ,0[0011]        A human chimeric
antibody, a humanized aniibody and the like have various advantages in
clinidal application to human M comparison with a non-human antibody such
as a mouse antibody. For example, it has been reported that its
immunogenicity was decreased and its blood half-life was prolonged in a
test using monkey, compared to a mouse antibody (Non-patent Document. 13),
That is, since a human chimeric antibody, a humanized antibody and the like
cause fewer side effects in human than non-human antibodies, it is expected
that its therapeutic effect is sustained for a prolonged time, 100131
Aiso, since a recombinant antibody such as a human chimeric antibody;
humanized antibody and a human antibody is prepared aging recombination
techniques, it can be prepared as various forms of molecules. [0014) 



15For example, yl subclass can be used as a heavy chain (heminafter
referre, to as "H chain") constant region (hereioalier referred to as "C
region") of a human antibody (II chain C region is rebried to as "CH") to
produce a recombinant antibody  having high effector :Unctions such as
antibody-dependent cellular cytotoxieity (hereinafter referred to as "ADCC
activity"), In addition, 72 or y4 subclass can be used as a heavy chain to
produce a recombinant antibody which has decreased effeetor ftmetion and is
tweeted to prolong of its blood half life in comparison with mouse
antibodies (Non-patent Document 14), [0015]        Particularly, since
cytotoxic activities such as complement-de Emden( cytoroxicity (hereinafter
referred to as "CDC activity') and ADCC activity via the Fe region (the
region after the antibody heavy chain binge region) of an antibody are 10
important for the therapeutic efficacy, a human chimeric antibody, a
humanized antibody or a htunan antibody is preftmed compared to a non-human
animal antibody such a mouse antibody (Non-patent Documents 15 and 16).
[00161 In addition,advance in protein engineering and genetic 15
engineering, the recombinant antibody can also be prepared as an antibody
fragment having small molecular weight, such as Fab, Fab', F(a112, a single
chain antibody (hereinafter referred to as "se:Ey") (Non-patent Document
17), a dimerized V region fragment (hereinafter retbrmd to as tialxIdn
(Non-patent Document 18), a disulfide stabilized V region fragment
(hereinafter referred to as "dsFv") (Non-patent Document 19), and a peptide
col-wising a CDR (Non-patent Document 20), These antibody ft:one:its have.
a greater advantage in transfer to target ti,ssues than whole antibody
molecules (Norbpatent Docunient 21), (0017.1       The above-mentioned I;
eta inchesne that a hum.an chimeric antibody, a 13tanathed antibody, a
human antibody or an antibody fragment thereof is more referable as the
antibody to be used for the clinical application to human than nonhuman
antibodies, such as a mouse antibody, Citation List Patent Literature
30[00181 Patent Literature 1: W020 19,1051220 



Non-patent Literature [00191 Non-patent Literature I: Kkin WL,NSosct
24:219-224,2001. Non-patent Literature 2: Setkoe al, Science 29,
7894912002, Non-patent literature 3: Bass Get al, Nature, Review
8:10112,2007, Non-patent Literature 4: Lee 21, et sd, iBioi.
flem.2.81:42924299 2006.  Non-patent Literat re 5: J,ClittOntiol , 2,881
(1984 Non-patent Literature 6: BLUM, 65, 1349 (1985) Nonpatent Literature
7: J.Narteancer Ms'., 80, 93* (19 88) Non-pagan Literature 8:
Proc.NattAcadSci.,USA, 82, 1242 (1985) Non-patent Literature 9;
,ZAruci.Rled, 26, 1011 (1985) Nontatent Literature JO: "Watt Canter huts
80, 937 (19 8) Non-patent Literature 11: ..f.hneualot , 135, 1530 (1985)
Non-patent Literature 12: Cancer Res,, 46, 6489 (1986) Non-patent
Literature 13: Cancer Res., 56, 1118 (1996) 10Non-patent Literature 14:
immunol", 85, 668 (1995) Non-patent Literature 15: figimrtnot 144, 1382
(1990) Non-patent Literature 16: Nature,322,323 (1988) Noa-patent
Literature 17; Science,242,423 (1988) Non-patent. Literatnre 18: Ncinire
thotechmd 15, 629 (1997) 15Non-patent Literature 19: Molecular Ittimunat,
249 (1995) Non-patent Literature 20; IBM/. Chem., 271, 2966 (1996)
Non-patent Literature 21: Cancer Res., 52, 3402 (1992) Summary of Invention
Technical. Problem (00201       The above Non-Patent Document 4 and Patent
Docatramt disclose antibodies against Ap oligorners, However, these
antibodies bind, not only to an Act oligonter but also to an AfS monomer.
Therefbre, there is 6 concern about mina: side-effects of the antibody
daring the :antibody therapy for AD, which targets the pathology in the
bruin, [00211       For this reason, the purpose of the present invention
is to provide a humanized antibody which does not. bind to an Art monomer
and Specifically hinds only to an .A oligomer and the use thereof More
specifically, the purpose is to provide an antibody 30 Which specifically
binds to an A.0 oligomer, a method for measuring M1 AO. oligomUt using the
antibody; a method for diagnosing AD using the antibody, and a medicament
comprising the antibody. 



Solution to Problem [00221        As a result of intensive dehberatnn in
view of the atvive problem, the present inventors have found a humanized
antibody which does not bind to an AP monomer and  specifically hinds only
to an AP all gamer arid accomplished the present invention. That is the
present invention relates to the followings,  1. A humanized antibody which
does not bind to an Ap protein monomer and hinds to an AD oligomer, and
which comprises the following (a) antibody heavy chain %.'ariable 5region
and (h) antibody light chain variable region:  (a) an antibody heavy chain
variable legion comprising the amino ci ...quer= represented by SEQ ID NO:
12 or an amino acid sequence in which at least one modification among amino
acid modifications ffir substituting Lys at position 12 with Vztl, Val at
position 20 with Lou. Are at position 38 with Lys, Gin at position 39 with
10 Leo, Lou at position 45 with Plie, Mel at position 48 with fle. Am at
position 67 with Lys, Val at position 68 with Ala, lie at position 70 with
Len, Ala at position 72 with Val, nit at position 74 with Lys and Ala at
position 97 with Thr is carried out in the amino acid sequence represented
by SE.Q ID NO:12,  (b) an antibody light chain variable region commising
the amino acid sequence represented by SEQ ID NO:1,5) or an amino acid
sequence in which at least one modifications among amino acid modifications
for substituting lie at position 2 with Val, Pro at position 15 with Leu,
CHn at position 50 with Lys, and Tyr at position 92 with The is carried out
in the amino acid sequence represented. by SEQ ID NO: 1k. 2. The humanized
antibody according to the above 1, wherein the antibody heavy n variable
region comprises the amino acid sequence represented by SEQ ED NO:12
d the antibody light chain variable region comprises the amino acid
sequence represented by SEQ ID NO: 14, 16, or 17, 3, An mad-cognitive
dysfunction agent, comprising the humanized antibody aceo to Me.  above 1
or 2 as an active ingredient. 25 4. A medicament for treating Alzheimer's
disease, comprising the humanized antibody according to the above 1 or 2 as
an active ingredient,  5. An agent for suppressing fbrination of neuritic
plaque, coinpnsiag the bun antibody according to the above 1 or 2 as an
active ingredient.      6. An inhibitor of formation of A13 arnyloid fiber,
commising the humanized antibody 30 according to the above 1 or 2 as an
active ingredient.  7. A method for at least one of meverifion and
treatment of cognitive dysfunction, comprising administering the humanized
antibody according to the above 1 or 2. R. A method for at least one of
prevention and treatment of Alzheimer's disease,     rising administering
the humanized antibody according to the above 1 or 2. 9. A method for
suppressing progression of Alzheimer's disease, comprising administering
the humanized antibody according to the above I or 2. Advantageous EtInts
of Invention 



[0023]        The antibody of the present invention is expected to
esta.lish methods for prevention and treatment of AD and a diagnostic
marker at an early stage by targeting an All protein which is a causative
molecule of AD. (00241        There is a concern about intractrebral
transfer of the antibody during the antibody therapy for AD which targets
the pathology in the brain. However, there is a possibility that the
antibody of the present invention is applicable for the clinical therapy by
administradon to a peripheral vein, and it can be considered that 10
development in the antibody treatment of AD should he accelerated at once,
Brief Description of Drawings (00251 [Fig. I] Fin, I shows an amino acid
sequence ellA chain va.,ao e region 1-WO and 15 amino acid residues
modified from the amino acid sequence represented by SEQ ID NO: 12
inliV2,11V3,1-1V4,11\15, HV7a, HV7h, hfV9 and 1-1V12. The first and smond
lines in the drawing indicate the amino add numbers in the H chain variable
region, and the tenets in the other respective lines indicate the
substituted amino acid (represented by single letter code). 20'Fig. 21 Fig,
2 shows an ammo acid sequence of L chain variable region LW and amino acid
residues modified from the amino acid sequence represented by SEQ ID NO:
1.4 in iN2a, LV2b, LV2e, LV2d,1,,V3 and 1.\14. The first and second rows in
the drawinn indicate the amino acid numbers in the L chain variable region,
and the letters in the respective tows indicate the alter, amino acid
(represented by one letter).   [Fig. 3] Fig. 3 shows sensorgrams obtained
by measuring the binding activities of each anti-Ap oligorner humanized
antibody to Ap monomers using a Sincere sysNn Description of Embodiments
30The anti-AP oligorner humanized antibody of the present invention
(hereinafter, also referred, to as the antibody of the present invention or
the humanized antibody of the present invention) is a humanized antibody
characterized in that it binds to an Ap oligomer and does not bind to an AP
monomer, The antibody of the present invention is preferably an isolated
antibody, a purl lied antibody, or an antibody 35composition, [00271  



The isolated antibody, the purified antibody, and the ant body composition
are the antibodies which substantially comprise 100% of the desired
antibody and do not contain any impurities such as contaminant proteins in
the production of the antibody, derived from antilxKly-producing cells,
tissues, antibody-producing animals and the [0023] The antibody is a
herennemarnefic protein constiluted by two heavy chains (H chains) and two
light chains (1.: chains). The antibody is classified as a polyclunat
antibody and a monoclonal antibody which recognized a single. antigen.
tO[0029) The polyelonal antibody is a mixture of the antibodies which
recognize a single antigen. Examples of the polyclonal antibody include
antiserum of a host animal ramized with an antigen. [003U] 15 The
monoclonal antibody is an antibody secreted by a single clone of antibody
producing cells, and recognizes only one ephope (also called antigen
determinant) and has the uniformity in amino acid sequence (primary
structure) [0031]        The antibody of the present invention is
preferably a monoclonal antibody. Examples of the monoclonal antibody in
the present invention include a monoclonal antibody in which
complementarity determining regions (hereinafter, retbrred to as CDRs) I to
3 of the antibody heavy chain (hereinafter, referred to as an El chain)
comprise the atnitw acid sequences represented by SEQNOK I to 3,
respectively, and the CDRs I to 3 in the L chain comprise the amino acid
sequences represented by SEQ ID NOs:4 to 5, respectively, a monoclonal
antibody in which the H chain vatiithie region (hereinafter, referred to as
VH) of the antibody comprises the amino acid sequence represented by SEQ ID
NO:8 and the L chain variable region (hereinafter, referred to as VL)
comprises the amino acid sequence represented by SEQ ID NO:10, and an
anti-Ap olignmer mouse monoclonal antibody 6E4. 30[00321        As an
epitoixt, a single amino acid sequence which is recognized and bound by the
monoclonal antibody, a confbrination comprising the above amino acid
sequence, the above amino acid sequence to which a sugar chain binds, and a
conformation comprising the above amino acid sequences to which sugar
chains bind can be 35exemplified, [0033]  



The eplame to be recognized by the antibody of the present invention may be
any protein so long as it includes at least one of an Ap protein and the
fragment thereof, exists on an Ap oligorner which corals a complex, [0034]
Examples of the epitope to which the antibody of the present avention binds
include an epitope comprising a primary amino acid sequence of A(3 which is
exposed: on an A p oligomer, an epitope comprising a c.onfinmation of an AP
oligomer and the like, [0035] It is known that the AI.1 protein as a main
component of arn.yioid is atide   mprising 40 to 42 amine acids and is
produced from a precursor protein called an wnyloid precursor protein
(hereinafter, referred to as APP) by the action of protease. [0036]
Amyleid molecules produced from APP include a non-tibrillar-polymer of
soluble monomers and soluble olige.mers in addition to the amyloid fiber
collected in an ultracentrifugal sediment fraction, [0031 In the present
invention., the Ars oligomer is a MTh .1polymar, and is an     ligemer
which comprises at. least one of an A3 protein and a li agment thereof and
iorins a complex, [0038]        Specifically, examples of an Afl eligomer
include an Af340(Afil40) olisomer, aoAp4.2(A3 I 42) eugemer, and an AP
&Ligonier comprising, at least one of A1540 oral 442, [0039] In addition,
examples of the kp oflgomer in the present invention also include an Al3
oligoiner comprising an Ap fragment with the -,zs of the N-teratund of A.P
in at least one of A1140 and 442. fowl        .peeifically; the Af342
oligomer in the present invention are molecules having a molecular weight
of 45 to 160 kna measured by SDS-PAGE and a molecular weight of 215 to
1,035 kna measured by Blue Native-PAGE, (0041] The 4142 ()Ligonier is
recovered mainly through >100 kDa retaining liquid in $5the molecular
sieve. In addition, the A13 ollgomer shows a mixture of coixfigutution 



which consists of particle-shaped molecules, beaded molecules, and circular
molecules with the heights of 1,5 to 3.1 run under an atomic l'orce
microscope. 8  1,00421        Moreover, the. above AP42 oligorner is elated
to a void volume fraction Sot the molecular weight 680 kDa or more and to a
fraction 15 of the molecular weight 17 to 44 kDa boundary by gel
filteration method. [00431        The antibody of the present invention can
be used as long as it is a humarized antibody which binds to an AP
oligotner and does not bind to an AO monomer, and the derivation and shape
thereof are. not limited. [0C44] 10It is preferable that the antibody of
the present invention does not rccognize a soluble amyloid p (Ap) monomer
Which is a physiological molecule and reacts only with a soluble Ali
aligoiner, [00451 In the present invention, bindthg only to a soluble AD
olittomer without binding 15 to a soluble AP monomer means that, among Ap
monomers and AD oligomers whIch are separated by ultrafiltration and a
molecular sieve, the antibody does not recognalze monomers (about 4,5 kDa),
but specifically recognize a soluble Ail Ligonier which is equal to or
larger than Al3 dimmers. Accordingly, it is preferable that the antibody of
the present invention specifically binds to a soluble AP oligomer which is
equal to or 20larger than an A p diner. [0046]        The antibody of the
present invention has preferably at least one activity among the following
(1) to (5): (I) anti-neurotoxicity activity; 25(2) AD amyloid fiber
formation suppressing activity;  (3) specificity for recognizing only an AO
oligorner; (4) ability of capturing an All ofigomer in Al) brains 



(5) ability of preventing AD-like pathogenesis (decline in memory. Ali
accumulation level in brains) in an APPswe-tmnsgenic 1110MC (142576). PO471
The activities of the antibody of the present invention relating to the
above (I) to (5) can be confirmed using the method disclosed in WO
20091051220. [0048]          The antibody of the present invention can be
prepared as a recombinant 35antibody. In the Present invention, the
recombinant antibody includes antibodies produced by recombination
technology such as a burmin chimeric antibody, a  humanized antibody (or a
human CDR--dantibody), human mit antibody fragment thereat [0049] The
recombinant antil ?they, having a characterantibodies, law        enecity
and prolonghalf-life in blood is preferable as a therapeutic agent.
Examples of the recombinant antibody include an antibody derived by
modification of the monoclonal antibody of the present invention using
recombination technologyQ [0050] The human ehimeric natibady is an antibody
comprisingy chain variable region (hereinafter referred to as "VH") and a
tight chain variable regioii (hereinafter referred to as "VU) of an
antibody of a non-human animal and a heavy chain constant regitm
(hereinafter referred to as 'CH") and a light chain constant region
(bereinafter referred to as "CL") eta human antibody. [0051]        The
human chimeric antibody can be produced by obtaining eDNAs encoding the
above VII and VI. front a hybridoma which produces a monoclonal antibody
that specifically binds to an Ap Wigs-miler, inserting each of them into an
expression vector br animal cell comprising ONAs encoding the CH and CL to
thereby construct a vector for expression of human chimeric antibody, and
then introducing the vector into an 2.0aninud cell to express the antibody.



[0052] As the above CH of the human chimeric antibody, any CH can be used,
so long as it belongs to human immunoglobulin (hereinafter mfrrred to as
'MO, and those belonging to the hig0 class are preferred, and any one of
the subclasses belonging to 2$ the higG class, such as MK?i, hig02, ittget3
and. 1404, can be used. (0053) As the above CL of the human chimerie
antibody, any CL can be used, so long as it belongs to the Mg class, and
those belonging to le class or C.. class can be used. [0054] 30The
humanized antibody of the present invention is an antibody in which amino
acid sequences of CDRs of VII and VI. of an antibody derived from a
nonhuman animal are gafted into appropriate positions of VH and VI, of a
human antibody. (00551 The humanized antibody can be produced by designing
amino acid sequence of 35 V regions in which the amino acid sequences of
CDRs a both VII and VL of the monoclonal antibody which is produced by a
non-human animal hybridonta and specifically binds to an Ap oligomer are
grafted into framework regions (hereinafter  referred to as 'FR")and VI, of
any human antibody, respectively, construe, a cDNAs encoding the V regions,
insertirin each of them into a expression vector for animal cells
comprising genes encoding CH and CL of a human antibody to thereby
construct a vector kw expression of humanized antibody, and introducing it
into an 5 animal cell to thereby express and produce the humanized
antibody, [0056]        As the amino acid sequences of FRs of VII and VI,
of the humanized antibody, any amino acid sequences can be astA so long as
they are amino acid sequences of VII and Vt., respectively, derived from a
human antibody, o[00571 Examples include amino acid sequences of Rs of VU
and VL of human antibodies registered in database such as Protein Data
Bank, common amino acid sequences of each subgroup of Fits of WI and Vf, of
human antibodies described in Seqwnces of PM:6M orkninunological Interest,
US Dept, Health and Human Services 



15(1991) and the like. [0058]        Examples of the humanized antibody of
the present invention include a humanized antibody in which CORs to 3 of
VT-4 of the. antibody comprise the amino acid sequences represented by SEQ
iD NOs: Ito 3, respectively, and C.:nits I to 3 of Vi, 20 of the antibody
comprise the amino acid sequences represented by SEE). ID N08:4 to 6,
itspectively, [01159] The humanized antibody of the presentis preferably a
humanized amibody comprising rd least one of the following (a) VH and (b)
VI- In addition, in the following (a) and (b), the number of the
substitutions to be introduced is not iimitesth  (a) \EH comprising the
amino acid sequence represented by SEQ ID NC): 12 or an amino acid sequence
in which at least one amino acid residue selected from Lys at position 12
;tt position 20, ,Arg at position 38, GM at position 39, Len at position
45. Met qt position 48, Arg at position 67, Vat at position 68, lie at
position 70, Ala at position 74, 30 TM at position 74 and Ala at position
97 in the amino acid sequence represented by SE,Q ID NO: 12 is substituted
with another iunino acid residue:  (b) VI, comprising the amino acid
sequence represented by SEQ ID NO:14 or an amino acid sequence in which at
least one amino acid residue selected from lie at position 2. Pro at
position 15, Gin at position 50, and Tyr at position 92 in the amino acid
squence 35represented by SEQ. ID NO: 14 is substituted with another amino
acid residue, [0060.1         Preferable examples of VII contained in he
humanized antibody of the present invention include, for example, VII
eomprising an amino acid sequence in which Lys at position 12, 'Vad at
position 20, Arg at position 38, Ciln at position 39, Len at ;minor: 45,
Met at position 48, Arg at position 67, Val at position 68, Ile at position
70, Ala at position 72, lir at position 74 and Ala at position 97 in the
amino acid sequence represented by SEQ N012 are substituted with other
amino acid residues. [0061]        in addition, VI-1 selected from the
foliowing (l) to (9) is also pieterable as V contained in the humanized
antibody of the present invention: 10(I) VII comprising au amino acid
wqueriee in which Lys at position 12, Val at position 



20. Arg at position 38, Gin at position 39, Len at position 45, Met at
position 48, Arg at position 67, Val at position 68, Ala at position 72,
'Thr at position 74, and Ala at position 97 in the amino acid sequence
represented by SEQ ID NO:12 are substituted with other amino acid residues;
comprising an amino acid sequence in which Lys at position 12, Arg at
position 38. Gin at position 39, Len at position 45, Met at position 48, Mg
at position 67, Val at position 6$, Ala at position 72, lir at position 74
and Ma at position 97 in the amino acid sequence represented by SEQ NO:12
are substituted with oilier amino acid residues;  (3) V1-1 comprising an
amino acid sequence in which Lys at position 12. Gin at position 39, Len at
position 45. Met at position 48, Am at position 67, V& at position 68, Ala
at position 72, 'Mr at position 74 and Ala at position 97 in the amino acid
sequence represented by SEQ II) NO:12 are substituted with other ammo acid
residues;  (4) VII comprising an amino acid sequence in which Gin at
position 39, Leu at position 45, Met at position 48, Arg at position 67,
Val at position 68. Tin at position 74 andAla at position 97 in the amino
acid sequence represented by SEQ NO:12 are substituted with other amino
acid residues;  (5) VII comprising an amino acid sequence :in which Leu at
p, anion 45, Met at position 48, Mg at position 67, Val at position 68, Ala
at position 72,1hr at position 74 and Ala 30 at position 97 in the amino
acid sequence represented by SEQ ID NO:12 are substituttA with.other amino
acid residues;  (6) VII comprising an amino acid sequence in which Gin at
position $9, Len at position 45, Met at position 4g, Arg, at position 67
and Ala at position 97 in the amino acid sequence represented by SEQ ID
NO:12 are substituted with other amino acid residues; 35 (7) VII comprising
an amino acid sequence in which Len at position 43, Met at position 48, Arg
at position 67 and Ala at position 97 in the amino acid sequence
represented by SEX'? ID NO:12 are substituted with other amino acid
residues; 12   (8) VH comi..aising an amino acid sequence in which Lau a
positionMet at po 48 and Ala at position 97 in the amino acid sequence
represented by SEQ ID NO: substituted with other amino acid residues  (9)
VII comprising an amino acid sequence in which Len at position ' and Ma at
position 97 in the amino acid sequence represented 1w SEc D NO:
12abstitoted with other amino acid residues, [00621 Examples of the amino
acid sequence of VII include an amino acid .suence in which at least one
modification selected from modifications of substituting Lys at position 12
with Val, Val at position 20 with Leu, Arg at position 38 with Lys, Gln at
position 39 with Len, [cu at position 45 with ?he, Met at position 48 with
Ile, Argat position 67 with Lys, Val at position 68 with Alit, Ile at
position 70 with Len. Ma at position 72 with Val, The at position 74 with
Lys and Ala at position 97 with Thr in the amino acid sequence represented
by SEQ ID Nth12 is introduced. [00631 



More specific examples of the amino acId &Nonce of VII include the amino
acid sequences in which the fellownq twelve to one substitutions ate
introduced. [00641 Spedlic example,s of the amino acid sequence of VII in
which twelve 20 substitutions are introduced include an amino acid sequence
in which Lys at position 12 is substituted with Val, Val at position 20 is
substituted with Len, Arg at position 38 is substituted with Lys, (Mn at.
position 39 is substituted with lett. Len at position 45 is  substituted
with Phu, Met at position 48 is substituted with lie, Ang at position 67 is
substituted with Lys, Val at position 68 is substituted. with Ala, ilc at
position '70 is 25 substituted with Lett, Ala at position 72 is substituted
with Val, Mr at position 74 is substituted with Lys and Ain at position 97
is substituted with Thr in the amino acid sequence represented by SEQ NO:
12. [0065] Specific examples of the amino acid sequence of VII in which
eleven 30 substitutions are introduced include the following (I) to (12)
amino acid sequences: (1) an amino acid sequence in which Val at position
20 is substituted with Len, Arg position 38 is substituted with Lys. Oirt
at position 19 is substituted with Len, Len gtt position 45 is substituted
with Pile. Met at position 48 is substituted with Ile, Arg at position 67
is substituted with Lys, Val at position 68 is substituted with Ala, Ile at
position 70 is substituted with Len, Ala at position 72 is substituted with
Mil, Thr at position 74 is substituted with Lys and Ala S. position 97 is
substituted with Mr in the amino acid sequence represented by SEQ ID NO:12;
(2) an amino acid sequence in which 1.)s at position 12 is substitute: with
Val,Arg at position 38 is substituted with Lys, Gin at position 39 is
substituted with Lou., Leu at position 45 is substituted with The, Met at
position 4815 substituted with Ile, Arg at position 67 is substituted with
Lys, Val at position 68 is substituted with Ala, Ile at position 70 is
substituted with Leo, Ala at position 72 Is substituted with Val, Du at
position 74 is substituted with Lys and Ala at position 97 is substituted
with thr in the amino acid sequence represented by SEQ ID NO:! 2;  (3) an
amino acid sequence in which Lys at position 12 is substituted with Vid,
Val at position 20 is substituted with Lou, Gin at position 39 is
substituted with Len, Lea at 10position 45 is substituted with The, Met at
position 48 is substituted with Re, Arg at position 67 is substituted with
Lys, Val at position 68 is substituted with Ala, Ile at position 70 is
substituted with Lett, Ala at position 72 is substituted with Val, Thr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with Tin in the amino acid sequence represented by SEQ ID NO:12; IS (4) an
amino acid sequence in which Lys at position 12 is substituted with Val,
Val at position 20 is substituted with Leo, Arg at position .38 is
substituted with Lys, Le:. at position 45 is substituted with Phe, Met at
position 48 is substituted with Ile, Arg at position 67 is substituted with
Lys. Val at position 68 is substituted with Ma, lie at position 70 is
substituted with Leo, Ma at position 72 is substituted with Val, Thr at
20position 74 is substituted with Lys and Ala at position 97 is substituted
with Tiff in the amino acid sequence represented by SEQ ID NO:12; (5) an
amino acid sequence in which Lys at position 12 is substituted with Vai,
Val at position 20 is substituted with Lou, Mg at position 38 is
substituted with Lys, Gin at position 39 is substituted with Leu. Mat at
position 48 is substituted with Ha, Arg at position 67 is substituted with
Lys, Val at position 68 is substituted with Ala, lie at position 70 is
substituted with Lou, Ala at position 72 is substituted with Val, Thr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with The in the amino acid sequence represented by SEQ ID NO:12; " an: 'no
acid sequence in which Lys at position 12 is substituted with Val, Val at
30 position 20 is substituted with Leo, Mg at position 38 is substituted
with Lys, Gin at position 39 is substituted with Len, Loll at position 45
is substituted with The, Mg at position 67 is substituted with Lys. Val at
position 68 is substituted with Ala, lie at position 70 is substituted with
Leo, Ala at position 72 is substituted with Val, Thr at position 74 is
substituted with Lys and Ala at position 97 is substituted with TM in the
amino acid sequence represented by SEQ ID NC): 2; 



(7) an amino acid sequence in which Lys at posidon 12 is substituted with
eai, Val at position 20 is substituted with Lou, Mg at position 38 is
substituted with Lys, Gin at  position 39 is substituted with Lou,Lett at
position 45 is substituted with Phe, Met at position 48 is substituted with
Ile, Val at position 68 is substituted with Ala, Ile at position 70 is
substituted with l"eu, Ala at position 72 is substituted with Val, Thr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with Thr in the amino acid sequence represented by SEQ iDNO;12; (8) an
amino acid sequence in which Lys at position 12 is substituted with Val,
Val at position 20 is substituted with Len. Arg at position 38 is
substituted with Lys" GM at position 39 is substituted with Let:. Len at
position 45 is substituted with The, Met at position 48 is substituted with
1k, Mg at position 67 is substituted with Lys, lie at 10position 70 is
substituted with Lea. Ala at position 72 is substituted with Val, Thr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with Tin' in the amino acid sequence represented by SEQ ID NO: / 2;  (9) an
amino acid sequence in which Lys at position 12 is substituted with Val.
Val at position 20 is substituted with Lou, Arg at position 38 is
substituted with Lys, Ctin at position $9 is substituted with Lett, Leu at
position 45 is substituted with Pbe, Met at position 48 is substituted with
Ile, Arg at position 67 is substituted with Lys, WI at position 68 is
substituted with Ala. Ala at position 72 is substituted with WI, 'Thr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with Thr in the amino acid sequence reptesentS by SEQ ID NO: 12;.  (10) an
amino acid sequence in which Lys at position 12 is substituted with Val,
Val at ixisition 20 is substituted with Len: Mg at position 38 is
substituted with Lys, Gin at position 39 is substituted with Lou, Leu at
position 45 is substituted with Pbe, Met at position 48 is substituted with
He, Mg at position 67 is substituted with Lys, Val at position 68 is
substituted with Ala. Ile at position 70 is substituted with Lett,Thr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with Thr in the amino acid sequence represented by SEQ NO: 1.2; (11) an
amino acid sequence in which Lys at position 12 is substituted position 20
is substituted with Len, Mg at position 38 is substituted with Lys, Gin a
position 39 is substituted with Leo. Lou at position 45 is substituted with
Pile, Met at 30 position 48 is substituted with Ile, Am at position 67 is
substituted with Lys, Val at position 68 is substituted with Ala, lie at
position 70 is substituted with Leu"Ala at position 72 is substituted with
Val and Ala at position 97 is substituted with Thr in the amino acid
sequence represented by SEQ NO:12;   "Ian amino acid sequence in which Lys
at position 12 is substituted with Val, Val at position 20 is substituted
with Leo, Mg at position 38 is substituted with 14s, Gin at position 39 is
substituted with Lou. Leo at position 45 is substituted with Phe, Met at
position 48 is substituted with Ile, Mg at position 67 is substituted with
Lys, Vat at  position 68 is substituted with Ala, lie at position 70 is
.suhstthted with Len, Ala at position 72 is substituted with Val and Mr at
position 14 is substituted with Lys in the amino acid sequence represented
by SEQ ID NO: 1:2. [00661 Specific examples of the amino acid sequence of
V1-1 in which ten substitutions sthiced include the following (I) to (66)
amino acid sequences, forpie:        lino acid sapience in which Alit, at
position 38 is substituted with Lys. Gin at position 39 is substituted with
Len, Len at position 45 is substituted with ?het Met at position 48 is
substituted with Ile"Arg at position 67 is substituted with Lys, Val at
position 68 is substituted with Ala, lie at position 70 is substituted with
Lets, Ala at position 72 is substituted with Val, Thr at position 74 is
substituted with Lys and AM at position 97 is substituted with Mr in the
amino acid sequence represented by SEQ ID NO:1'2;  (2) an amino acid
sequence in which Val at position 20 is substituted with Lou, Gin at 



15position 39 is substituted with Len. Len at position 45 is substituted
with Phe, Met t position 48 is substituted with lie, Arg at position 67 is
substituted with Lys, WI at position 68 is substituted with Aht, lie at
position 70 is substituted with Len, Ala at position 72 is substituted with
Val,at position 74 is substituted with Lys and Ala at position 97 is
substituted with Thr in the amino acid sequence represented by SEQ ID 20
NO:12:  (3) an amino aexi sequence in which Val at position 20 is
substituted with Lea, Arg at position 38 is substituted with Lys, Len at.
position 45 is substituted with Pia; Met at position 48 is substituted with
Ile, Arg at position 67 is substituted with Lys, WI at position 68 is
substituted with Ala, lie at position 70 is substituted with Lon, Ala at
position 72 is substituted with Val. Mr at position 74 is substituted with
Lys and Ala at position 97 is substituted with Thr in the amino acid
sequence represented by SEQ No:12:;  (4) an amino acid sequence in which
Val at position 20 is substituted with Lea, Arg at position 38 is
substituted with Lys, Gin at position 39 is substituted with Len, Met at
ition 48 is substinned with lie, Arg at position 67 is substituted with
Lys. Val at position 68 is substitutK1 with Ala, He at position 70 is
substituted with Lou, Ala at position 72 is substituted with Val, Thr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with Thr in the amino acid sequence represented by SEQ ID NO: i 2.;  (5) an
amino acid sequence in which Val at position 20 is substituted with Le; Arg
at position 38 is substituted with Lys, (an at position 39 is substituted.
with Len. Len at position 45 is substituted with Ph; Arg at position 67 is
substituted with Lys, Vat at  position 68 is substituted with Ala, Ile at
position 70 is substituted with Lem Ma at position 72 is substituted with
Val, Thr at position 74 is substituted with Lys and Ala at position 9718
substituted with lir in the amino acid sequence represented by SEQ ID
NO:12;  (6) an amino acid sequence in which Val at position 20 is
substituted with Leu. Arg at position 38 is substituted with Lys, Oh: at
position 39 is substituted with Len, Leu at position 45 is substituted with
Phe, Met at position 48 is substituted with Ile, Val at position 68 is
substituted with Ala, tie at position 70 is substituted with Lem Ma at
position 72 is substituted with Vat. Tbr at position 74 is substituted with
Lys and Ala at 10 position 97 is substituted with Thr in the amino acid
sequence represented by SEQ ID NO:12;  (7) an amino acid sequence in which
Val at position 20 is substituted with Lou, Mg at position 38 is
substituted with Lys, (fin at position 39 is substituted with Len, Lou at
position 4$ is substituted with Phe, Met at position 48 is substituted with
lie, Arg at position 67 is substinitexi with Lys, lie at position 70 is
substituted with Leo, Ala at position 72 is substituted with Val, 'Mr at
position 74 is substituted with 145 and Ala at position 97 is substituted
with Thr in the amino acid sequence represented by SEQ ID NO 12;  (8) an
amino acid sequence in which Val at position 20 is substituted. with Lou,
Arg at 20 position 38 is substituted with Lys, Gin at position 39 is
substituted with Itm", Len at position 45 is substituted with Phe. Met at
position 48 is substituted with Ile, Mg at position 67 is substituted with
Lys, Val at position 68 is substituted with Ma, Ma at position 72 is
substituted withThr at position 74 is substituted with Lys and Ma at
position 97 is substituted with The in the amino acid sequence repitsented
by SEQ NO;12-,  (9) an ammo acid sequence in which Val at position 20 is
substituted with Leu, Arg position 38 is substituted with Lys, Ohl at
position 39 is substituted with Leu, Lets at position 45 is substituted
with Phe, Met at position 48 is substituted with lie, Mg at position 67 is
substituted with Lys, Val at position 68 is substituted with Ala, lie at 30
position 70 is substituted with Leu,Thr a m 74 is substituted with Lys and
Ma at position 97 is substituted with Thr in the amino acid sequence
represented by SEQ II) NO:12; (1 0) an amino acid sequence which Val at
position 20 is substituted with Lou, Mg at position 38 is substituted with
Lys, Gin at position :39 is substituted with Len, Lett at position, 45 is
substituted withMet at position 48 is substituted with ile, Arg at 



position 67 is substituted Mth Lys, Val at position 68 is substituted with
Ma, tle at position 70 is substituted with Lou, Ala at position 72 is
substituted with Val and Ma at 17  position 97 is substituted with Thr in
the amino acid sequence represe.ntecl by SEQ11) NO: 12;  (11) an amino acid
sequence in which WI at position 20 is substituted -with Leu, Mg at
position 38 is substituted with Lys, Gin at position 39 is substituted with
Leo, Lett at position 45 is substituted with Pile, Met at position 48 is
substituted with lie, Mg at position 67 is substituted with Lys. Val at
position 68 is substituted with Ala, Ile at position 70 is substituted with
Leos Ala at position 72 is substituted with Val and Tin at position 74 is
substituted with Lys in the amino acid sequence represented by SEQ11) NO:
12; 10 (12) an amino :Kid sequenceposition 12 is substituted with Val, Gin
at position 39 is substituted with Leu. Len at position 45 is substituted
with Phe, Met at position 48 is substituted with lie, AT at position 67 is
substituted with Lys, Val at pwition 68 is substituted with Ala. Ile at
position 70 is substituted with Leu"Ala at pmition 72 is substituted with
Val, 'Mr at position 74 is substituted with Lys and Ala at position 97 is
substituted with 'Mr in the amino acid sequence represented by SEQ 11.)
NO.12;  (13) an amino acid sequence in which Lys at position 12 is
substituted with Vat. Mg at position 38 is substituted with Lys, Leu at
position 45 is substituted with Me, Met at position 48 is substituted with
lie, Ant at position 67 is substituted with Lys, Vat at 20 position 68 h
substituted with Ala, He at position 70 is substituted with Lea, Ala at
position 72 is substituted with Vai, Thu at position 74 is substituted with
Lys and Ala at position 97 is substituted with it in the amino acid sequeme
represented by SEQ NO:12;  (14) an amino acid sequence in which Lys at
position 12 is substituted. with Val, AT at position 38 is substituted with
Lys, Gin at position 39 is substituted with Lett, Met at position 48 is
substituted with Ile"Arg at position 67 is substituted with Lys, \lid at
position 68 is substituted with Ala, lie at position 70 is substituted With
Len, Ala at position 72 is substituted with Val. Tin at position 74 is
substituted with Lys and Ala at position 97 is substituted with Thr in the.
amino acid sequence represented by SEQ10 30 NO:12; (IS) an ainiiinwhich Lys
at posit2 is substituted with Val, Mg at position 38 is substituted with
Lys, Gin at position 39 is substituted with Len, Lea at position 45 is
substituted with The, Mg at position 67 is substituted with Lye, Val at
position 68 is substituted with Ala. Ile at position 70 is substituted with
Lett, Ala at position 72 is substituted with Vat Thu at position 74 is
substituted with Lys and Ala at position 97 is substituted with Thu in the
=duo acid sequence represented by SEQ ID  (16) an amino acid sequence which
Lys at position 12 is substituted with Val, A position $8 is substituted
with Lys. Oln at position 39 is substituted with Leu, Len at position 451s
substituted with Phe, Met at position 48 is substituted with Ile, Val at
position 68 is substituted with Ma, He at position 70 is substituted with
Leu. Ala at position 72 is substituted with Val, Thr at position 74 is
substituted with Lys and Ala at position 97 is substituted with Mr in the
amino acid sequence represented by SEQ ID NO;12;  (17) an amino acid
sequence in which Lys at position 12 is substituted with Val, Arg at
position 38 is substituted with Lys, Gin at position 39 is substituted with
Leu,. Lett at 10 position 45 is substituted with Phe, Met at position 48 is
substituted with lie, Mg at position 6715 substituted with Lys, float
position 70 is substituted with Lou, Ala at position 72 is substituted with
Val, Mr at. position 74 is substituted with Lys and Ala at position 97 is
substituted with 'Mr in the amino acid sequence represented by SEO NO:112;
15(18) an amino acid sequence in which Lys at position 12 is substituted
withMg at position 38 is substituted with Lys, Gin at position 39 is
substituted with Lea. Lou at position 45 is substituted with Pile. Met at
position 48 is substituted with lie, Mg at position 67 is substituted with
Lys, 'CW at position 68 is substituted with Ala, Ma at position 72 is
substituted with Vid, Mr at position 74 is substituted with Lys and Ala at
20 position 97 is substituted with ihr in the amino acid sequence
represented by SEQ ID NO:12; 



(19) an amino acid sequence in which Lys at position 12 is substituted with
Val. Arg at position 38 is substituted with Lys,. Gin at position 39 is
substituted With Leo, Lou at position 45 is substituted with Phe, Met at
position 48 is substituted with Ile, Arg at position 67 is substituted with
Lys, Vat at position 68 is substituted with Ala, ile at position 70 is
substituted with Lett,Thr at position 74 is substituted with Lys and Ala at
position 97 is substituted with Mr in the atninu acid sequence represente$
by SEQ NO:12;  (20) an amino acid sequence in which Lys at position .12 is
substituted with Val, Arg at 30position $8 is substituted with Lys, Gin, at
position 39 is substituted with Len, Lou at position 45 is substituted with
Phe, Met at position 48 is substituted with Ile, Mg at position 67 is
substituted with Lys, Val at position 68 is substituted with Ala, Ile at
position 70 is substituted with Lou, Ala at position 72 is substituted with
Val and Ma at position 97 is substituted with Thr in the amino acid
sequence represented by SEQ ID 35 NO:12;    an amino acid sequence in which
Lys at position 12 is substituted with Viii, Mg at position 38 is
substituted with Lys, Gin at position 39 is substituted with Lou, Len at 19
position 45 is substituted with The, Met at position 48 is substitute:i"
position 67 is substituted with Lys, Val at position 68 is substituted with
Ala, lie a position 70 is substituted with Leo, Ala at position 72 is
substituted with Mg and Thr nt position 74 is substituted with Lye in the
amino acid sequence represented by SEQ NO:12; (22) an amino acid sequence
in which Lys at position 12 is substituted with Val, Val at. position 20 is
substituted with Len, Leu at position 43 is substituted with Phe, Met at
position 48 is substituted with Ile, Mg at position 67 is substituted with
Lys, Val at position 68 is substituted with Ala, lie at position 70 is
substituted with Lou, Ala at 10 position 72 is substituted with Val, 'Mr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with flu- in the amino acid sequence represented by SEO ID NO:12;   )) an
amino acid sequence in which Lys at position 12 is substituted with Val, SW
at position 20 is substituted with Leo, (Mn at position 39 is substituted
with Len, Met at 15position 48 is substituted with He, Arg at position CI
is substituted with Lys, WI at position 68 is substituted with Ala, Ile at
position 70 is substituted with Lou, Ala at position 72 is substituted with
WI, Thr at position 74 is substituted with Lys and Ala at position 97 is
substituted with Thr in the amino acid sequence represented by SEQ ID NO:i
2; 20 (24) an amino acid sequence in which Ls at position 12 is substituted
with Val, Val at position 20 is substituted with LeU, Gin at position 39 is
substituted with Lou, Lett at position 45 is substituted with Phe"Arg at
position 67 is substituted with Lys, Val at position 68 is substituted with
Ala, lie at position 70 is substituted with Lett, Edo at position 72 is
substituted with WI. Ihr at position 74 is substituted with Lys and Ala at
;position 97 is substituted with Thr in the amino acid sequence repmsented
by SEQ NO: 12;  (25) an amino acid sNuence in which L" at position 12 is
substituted with Val, Val at position 20 is substituted with Len, Gin at
position 39 is substituted with Leo, Len at position 45 is substituted with
The, Met at position 48 is substituted with ik, Val at :10position 68 is
substituted with Ala, lk at position 70 is substituted with Lett, Ala at
position 72 is substituted with Val, Mr at position 74 is substituted with
Lys and Ala at position 97 is substituted with 'Thr in the amino acid
sequence represented by SEQ ID NO:1";  (26) an amino acid sequence in which
Lys at position 12 is substituted with Val, WI at 



35 position 20 is substituted with Len, (Mn at position 39 is substituted
with Len, Lett at position 45 is substituted with Phe" Met at position 48
is substituted with 1k, Mg at position 67 is substituted with Lys, lie at
position 70 is substituted with Lou, Ala at  post on 72 is substituted with
Val, nit at position 74 is substituted with Lys and Ala at
positionsubstituted with TM- in the amino acid sequence represented by SEQ
NO:17, (27) an amino acid sequence in which Lys at position 12 is
substituted with Val, Val at position 20 is substituted with Leu, On at
position 39 is substituted with Leu, Leu st position 45 is substituted with
Pbe, Met at position 48 is substituted with Ile, .A'g at position 67 is
substituted with Lys, Val at position 68 is substituted with Ala, Ala at
position 72 is substituted with Val, Thr at position 74 is substituted with
Lys and Ala at position 97 is substituted with tar in the amino acid
sequence represented by SF,Q tO NO:12;  (28) an amino acid sequerce in
which Lys at position 12 is substituted with Val, Val at position 20 is
substituted with Leu, Ott at position 39 is substituted with Len, Len at
position 4$ is substituted with Mae, Met at position 48 is substituted with
lie, Mg at position 67 is substituted with Lys. Val at position 68 is
substituted with Ala, fie, at 15position 70 is substituted with ten. Thr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with Thr in the amino acid sequence represented by SEQ ID NO:12;  (29) an
amino add sequence in which Lys at position ; 2 is substituted with Val,
Val at position 20 is substituted with Len, Gin at position 39 is
substituted with Len, Len at position 45 is substituted with Phe, Met at
position 48 is substituted with Ile, Arg at T,iosition 67 is substituted
with Lys, Val at position 68 is substituted with Ala, He at position 70 is
substituted with Len, Ala at position 72 is substituted with Val and Ala at
position 97 is substituted with Tht in the amino acid sequence represented
by SEQ ED NO1 9; 25(30) at amino acid sequence in which Lys at position 12
is substituted with Vat, Val at position 20 is substituted with Lau. Clk,
at position 39 is substituted with Len, Len at position 45 is substituted
with Pile, Met at position 48 is substituted with lie, Ang at position 67
is substituted with Lys, Val at position 6 is substituted with Ala, lk at
position 70 is substituted with Lea, Ala at position 72 is substituted with
Val and Thr at 30 position 74 is substituted with Lys in the amino acid
sequence represented by SEQ ID NO:12; (31) an amino acid sequence in which
Lys at position 12 is substituted with Vat, Val al position 20 is
substituted with Lem, Arg at position 38 is substituted with Lys, Met at
position 48 is substituted with De, Arg at posinon 67 is substituted with
Lys, Val at 35position 58 is substituted with Ala, Be at position 70 is
substituted with Leu, Ala at position 72 is substituted with Val, Du at
position 74 is substituted with Lys and Ala at  position 97 is substituted
with 'Ihr in the amino acid sequeme rejresented by SD') ID NO;12; 



(32) an amino acid sequence in which Ls at position 12 is substituted with
Val. WI at position 20 is substituted with Leo, Ara at position 38 is
substituted with Lys, Len at position 43 is substituted with Nitz,"Arg at
position 67 is substituted with Lys, Val at position 68 is substituted with
Ala, lie at position 70 is substituted with Len, Ala at position 72 is
substituted with Val, Du at position 74 is substituted with Lys and Ala at
1->osition 97 is substituted with thr in the amino acid sequence
represented by SE Q ID NO:12;  (33) an amino acid sequence in with Lys at
position 12 is substituted with Val, WI at ixisition 20 is substituted with
Leu, Arg at position 38 is substituted with Lys, Len at position 45 is
substituted with Phe, Met at position 48 is substituted with Ile, Val at
position a is substituted with Ala. He at position 70 is substituted with
Len, Ala at position 72 is substituted with Val, Thr at position 74 is
substituted with Lys and Ala at position 97 is substituted with Thr in the
amino acid sequence representedSEQ NO:12;  (34) an amino acid sequence in
which Lys at position :12 is substituted with WI, Val at position 20 is
substituted with Leo, Mg, at position 38 is substituted with Lys, Leu ttt
position 45 is substituted with Pile. Met at position 48 is substituted
with Ile,krg at 20 position 67 is substituted with Lys, Ile at position 70
is substituted with Lem Ala at position 72 is substituted with Val, Thr at
position 74 is substituted with Lys and Al, position 97 is substituted with
Thr in the amino acid sequence represented by SEQ ID NO:12;  (35) an amino
acid sequence in wit-ich Lys at position 12 is substituted with Val, Val at
position 20 is substituted with Len, Mg at position 38 is substituted with
Lys, Lou at position 45 is substituted with Phe, Met at position 48 is
substituted with Ile, Mg at position 67 is substituted with Lys, Vol at
position 68 is substituted with Ala, Ala at position 72 is substituted with
Val, Mt at position. 74 is substituted with Lys and Ma at position 97 is
substituted with.Thr in the amino acid sequence represented by SEQ 30
NO:12;  (36) an amino acid sequence in which Lys at position 12 is
substituted with Vai, Val at position 20 is substituted with Lem Arg at
position 38 is substituted with Lys, Len at position 45 is substituted with
Pie, Met at position 48 is substituted, with De, Arg at position 67 is
substituted with Lys, WI at position 68 is substituted with Ala, He at
position 70 is substituted with Leo, Thr at position 74 is substituted with
Lys and Ala at position 97 is substituted with Tin in the amino sold
sequence represented by SEQ ID NO:12;   (37) an amino acid sequence in
which Lys at osition 12, is substituted with Val, Val at psition 20 is
substituted with Lou, Arg at. position 38 is substituted with Lys, Lou at
position 45 is substituted with Phe, Met at position 48 is substituted with
11; Arg at position 67 is substituted with Lys, Val at position 68 is
substituted with Ala, He at position 70 is substituted with Len, Ala at
position 72 is substituted with Val and Ala at position 97 is substituted
with Thr in the amino acid sequence represented by SEQ NO; 12;  (38) an
amino acid sequence in which Lys at position 12 is substituted with Va Val
at position 20 is substituted with Leu"Arg at position 38 is substituted
with Lys, Lett at position 45 is substituted with Phe, Met at position 48
is substituted with lie, Arg at position 67 is substituted with Lys, Val at
position 68 is substituted with Ma" lie at position 70 iS substituted with
Leu, Ala at position 72 is substituted with Val and Du at position 74 is
substituted with Lys in the amino acid sequence iepresented by SR? ID Nal2;
15(39) an amino acid sequence in which Lys at position 12 is substituted
with Val, Val at position 20 is substituted with Len, Arg at position 38 is
substituted with Lys, Gin at position 39 is substituted with Leu. Ati4 at
position 67 is substituted with Lys, Val at position 68 is substituted with
Ala, He at position 70 is substituted with Len, Ala at position 72 is
substituted with Val, lb at position 74 is substituted with Lys and Ala at
30 position 97 is substituted with Mr in the amino acid sequence
represented by SEQ ID NO:  (40) an amino acid sequence in which Lys at
position 12 is substituted withVal at position 20 is substituted with Leu,
Arg at position 33 is substituted with Lys, GM at position 39 is
substituted with Len, Met at position 48 is substittitmi with Ile, Val at
75position 68 is substituted with Ala, fk at position 70 is substituted
with Let, Ala at position 72 is substituted with Val, Thr at position 74 is
substituted with Lys and Ala at position 97 is substituted with Thr in the
amino acid sequence represented by SEQ ID NO:12;  (41) an amino acid
sequence in which Lys at position 12 is substituted with Val. Val at
position 20 is substituted with Let, Arg at poon 38 is substituted with
Lys, OM at position 39 is substituted with Lou, Met at position 48 is
substituted with Boo Arg at position 67 is substituted with Lys, lie at
position 70 is substituted with Lou, Ala at position 72 is substituted with
Val, Mr at position 74 is substituted with L,ys and Ma at position 97 is
substituted with Thr in the amino acid sequence represented by SEQ NO:12;
(42) an amino acid segue4's at position 12 is substituted with Vat, Val at
position 20 is substituted with Lou, Ars at position 38 is substituted with
Lys, Gin at 93 



position 39 is substituted with Lcu, Met at position 48 is substituted with
He, Am at position 67 is substituted with Lys, Val at position 68 is
substituted with Ala, Ala at position 72 is substituted with Val, Thr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with Thr in the amino acid sequence represented by SEQ NO:12; (43) an amino
acid sequence in which Lys at position 12 is substituted with Val, Val at
Nsition 20 is substituted with Lem Avg at position 38 is substituted with
Lys. Gin at position 39 is substituted with Leu, Met at position 48 is
substituted with lie, Avg at position 67 is substituted with Lys, Val at
position 68 is substituted with Ala, Ile at 10position 70 is substituted
with Lou, Thr at position 74 is substituted with Lys and Ala at position 97
is substituted with Thr in the amino acid sequence represented by SEQ NO:
12;  (44) an arn'no acid sequence in which Lys at position 12 is
substituted with Vat, Val at position 20 is sub,stituted with Leu,krg at
position 38 is substituted with 145, Gin at position 39 is substituted with
Lou, Met at position 48 is substituted with He, Avg at position 67 is
substituted with Lys, Val at position 68 is substituted with Ala, lie at
position 70 is substituted with Lou. Ala at position 72 is substituted with
Val and Ala at position 97 is substituted with. Thr in the amino acid
sequence represented by SEQ ID NO 12;  (45) an amino acid sequence in which
Lys at position 12 is substituted with Val, Vai at position 20 is
substituted with Lou, Avg at position 18 is substituted with Lys, Gln at
position 39 is substituted with Len, Met at position 48 is substituted with
fie, Arg at position 67 is substituted with Lys. Val at position 68 is
substituted with Ala, lie at position 70 is substituted with Leu, Ala at
position 72 is substituted with Val and Tr at position 74 is substituted
with Lys in the amino acid sequence represented by SEO ID NO:12; 06) an
amino acid sequence in which Lys at position 12 is substituted with Val,
Val at position 20 is substituted with Lou.. Avg at position 38 is
substituted with Lys, Gin at position 39 is substituted with Lou. Len at
position 45 is substituted with Phe, Val at 30position 68 is substituted
with Ala, Ile at position 70 is substituted with Len, Ala at position 72.
is substituted with Val, Thy at position 74 is substituted with Lys and Ma
at position 97 is substituted with Thr in the amino acid sequence
represented by SEQ ID NO:12; (47) an amino acid sequence in which Lys at
position 12 is substituted with Val, MO at position 20 is substituted with
Len, Avg at position 38 is substituted with Lys, Gin at position 39 is
substituted with Lett. Len at position 45 is substituted with Phe, Art at
position 67 is substituted with Lys., float position 70 is substituted with
Len, Ala at 24  position '72 is substituted with Val, I'hr at position 74
it substituted with Lys and Ala at position 97 is substituted with Tin in
the amino acid sequence represented by SEQ ID NO:) 2;  (48) an amino acid
sequence in which Lys at posIthn.2 is substituted with Val, Val at position
20 is substituted with Lett: AT at position 38 is substituted with Lys, Gin
at position 39 is substituted with Len, Len at position 4$ is substituted
with The, Mg at position 67 is substituted with Lys, Vai at position 68 is
substituted with Ala. Ala at position 72 is substituted with Val, Thr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with TN- in the amino acid sequence represented by -1 10 NO:12;  (49) an
amino acid sequence in which Lys at position 12 is substituted with Val,
Vat at position 20 is substituted withl Ck/, Mg at position 38 is
substituted with Lys. Gin at position 39 is substituted with Lett, Len at
position 45 is substituted with Phe, Mg at position 67 is substituted with
Lys. Val at position 68 is substituted with Ala., Ile at position 70 is
substituted with Len, Mr at position 74 is substituted with Lys and Ala at
position 97 is substituted with Tin' in the amino acid sequence represented
by SEQ ID NO:12;  (50) an amino acid =pence in which Lys at position 12 is
substituted with Vat, WI at position 20 is substituted with Lee. Arg at
position 38 is substituted with Lys.at 20 position 39 is substituted with
Lou,.Len at position 45 is substituted with me. Mg at 



position 67 is substituted with Lys, Val at position 68 is substituted with
Ala, Lie at -ubstituted with LOU, Ala at position 72 is substituted with
Val and Ala at position 97 is substituted with Thr in the amino acid
sequence represented by SEQ Na 12;  (51) an amino acid sequene m which.Lys
at position 12 is substituted with Val, Val it position 20 is substituted
with Lett, Axg at position 38 is substituted with Lys, GIn at position. 39
is substituted with Lett, Lou at position 45 is substituted with Pile, Mg
at position 67 is substituted with Lys, Val at position 68 is substituted
with Ala, lie at position 70 is substituted with In. Ala at position 72 is
substituted with Vail and Tin at 30 position 74 is substituted with Lys in
the amino acidsequence represented by SEO NO: 12;  (52) an amino acid
sequence in which Lys at position 12 is substituted with Val, Val at
position 20 is substituted with Lou, Arg at position 38 is substituted with
Lys, Gin at position 39 is substituted with Len, Lou at position 45 is
substituted with Pile, Met at position 48 is substituted with Ile. He at
position 70 is substituted with Lou, Ma at position 72 is substituted with
Val, Thr al position 74 is substituted with E:ys and Ala at   position 97
is substituted with Thr in tht amino acid sequence represented by SEQ NO
:12;  (53) an amino acid sequence in which Lys at position 12 is
substituted with Vat Val at position 20 is substituted with Len, Ars at
position 38 is substituted with Lys, Gin at position 39 is substituted with
Lea, Len at position 45 is substituted with The, Met at position 48 is
substituted with Ile, Val at position 68 is substituted with Ala, Ala at
position 72 is substituted with Val, Thr at position 74 is substituted with
Lys and Ala at position 97 is substituted with "flu in the amino acid
sequence represented by SEQ NO: 12; 10 (54) an amino acid sequence in which
Lys at position 12 is substituted with WI, Vai at position 20 is
substituted with Lou, Mg at position 38 is substituted with Lys, Gin at
position 39 is substituted with Lea, Lou at position 4518 substituted with
Phu, Met at position 48 is substituted with Ile, Val at position 68 is
substituted with Ala, He at position 70 is substituted with Len, Mr at
position 74 is substituted with Lys and Ala at 15position 97 is substituted
with Ihr in the amino acid sequence represented by SEQ. ID NO:12; (55) an
amino acid sequence which Lys at position 12 is substituted with Val. Val
at position 20 is substituted with Len, Arg at position $8 is substituted
with Lys, Gin at position 39 is substituted with Lou, Lea at position 45 is
substituted with Pie, Met at 20position 48 is substituted with Ile, Val at
position 68 is substituted with Ala, Ile at position 70 is substituted with
Leo, Ala at position 72 is substituted with Val and Ala at position 97 is
substituted with Thr in the amino acid sequence represented by SEQ NO:i2;
amino acid sequence in which Lys at position 12 is substituted with Vat.
WI.at position 20 is substituted with Lea, Arg at position 38 is
substituted with Lys. Gin at position 39 is substituted with Lou, Lea at
position 45 is substituted with Phe, Met at position 48 is substituted with
tie, Val. at position 68 is substituted with Ala, lie at position 70 is
substituted with Len, Ala at position 72 is substituted with Val and Dr at
position 74 is substituted with Lys in the amino acidawe represented by SEQ
ID 30 NO:12; 



(57) an amino acid sequence inwhich Lys at position 12 is substituted with
Val, Val at position 20 is substituted with Lea. Arg at position 38 is
substituted with Lys, OM at position 39 is substituted with Len, Lou at
position 45 is substituted with PS, Met at position 48 is substituted with
fie, Arg at position 6? is substituted with Lys, Ala at position 72 is
substituted with Val, Thr ,:tt position 74 is substituted with Lys and Ala
at position 97 is. substituted with Thr in the amino acid sequence
represented by SEQ ID NO:12:   (58) an amino acid sequerae in which Lys at
position 12 is substituted with Val, 4ti at position 20 is substituted with
Leo, Mg at position 38 is substituted with Lys, Gin at position 39 is
substituted with Ecu, Len at position 45 is substituted with Nit, Met at
position 48 is substituted with Be, Arg at position 67 is substituted with
Lys, Ile at position 70 is substituted with Leo, Thr at position 74 is
substituted with Lys and Ala at position 971s substituted with Thr in the
amino acid sequence represented by SEC? ID NO: 2;  (59) an amino acid
sequence in which Lys at. position 12 is substituted with NW, Val at
position 20 is substituted with Leu, Arg at position 38 is substituted with
Lys, Gin at 10position 391s substituted with Lett, Leo at position 45 is
substituted with The, Met at position 48 is substituted with lie, Arg at
position 67 is substituted with Lys, Ile at position 70 is substituted with
Len, Ala at position 72 is substituted with Val and Ala at position 97 is
substituted with 'Flhr in the amino acid sequence represented by SEQ
1\10:12;  (60) an. amino acid sequence in winch Lys at position 12 is
substituted with Vat, Val at position 20 is substituted with Len, Arg at
position 38 is substituted with Lys, OW at position 39 is substituted with
Leu. Len at position 45 is substituted with The, Met at position 48 is
substituted with lie, Arg at position 67 is substituted with Lys, Ile at
position 70 is substituted with Lett, Ala at position 72 is substituted
with Val position 74 is substituted with Lys in the amino acid sequence
represented by SEQ NO: 12;  (61) an MIRO acid sequence in which Lys at
position 12 is substituted with Val, Val at position 20 is substituted with
Lou, flag at position 38 is substituted with Lys, Gin at position 39 is
substituted with Leu, Lett at position 45 is substituted with Phe, Met at
25position 48 is substituted with Ile. Arg at position 67 is substituted
with Lys, Val at position 68 is substituted with Ala, Mt at position 74 is
substituted with Lys and Ala at position 97 is substituted with Thr in the
amino acid sequence represented by SEQ NO:12;  (62) an amino acid sequence
in which Lys at position 12 is substituted with Val, Val at 30position 20
is substituted with Leu,Arg at position 38 is substituted with Lys, Oln at
position 39 is substituted with Leo, Leo at position 45 is substituted with
me, Met at position 48 is substituted with lie, Arg at position 67 is
substituted with Lys. Val at position 68 is substituted with Ala, Ma. at
position 72 is substituted with Val and Ma at posinon 97 is substituted
with Thr in the amino acid sequence represented by SEQ ID 35 NO:I2; (63) an
mnitio acid sequence inwt Lys at position 12 is substituted with Val, Val
at position 20 is substituted with Lou, g at position is substituted with
Lys. Gin at 27  position 39 is substituted with Lett, Lou at. position 45
is substituted with Phe, Met at position 48 is substituted with Ile, Avg at
position 67 is substituted with Lys, Val at position 68 is substituted with
Ala, Ma at position 72 is substituted with Val and Mr at position 74 is
substituted with Lys in the amino acid sequence teresented by SEQ ID NO:12;



(64) an amino acid sequence in.eh Lys at position 12 is substituted with
Val, Val at position 20 is substituted with Len, Arg at position '38 is
substituted with Lys, Gin at prisition 39 is substituted with tat. Len at
position 45 is substituted with Phe, Met at position 48 is substituted with
Ile. Mg at position 67 is substituted with Lys, WI at 10 position 68 is
substituted with Ala, Be at position 70 is substituted with Leo and Ala at
position 97 is substituted with 'Dr in the amino acid sequence represented
-EQ ID NO:12;  (65) an amino acid sequence in which Lys atosubstituted with
Val, Vat at position 20 is substituted with Lou, Avg at position 38 is
substituted with Lys, Oin at position 39 is substituted with Len, Len at
position 45 is substituted with Phe, Met at position 48 is substituted with
lie, Avg at position 67 is substituted with Lys, Vat at position 68 is
substituted with Ala, lie at position 70 is substituted with Lett and The
at position 74 is substituted with Lys in the amino acid sequence
represented by SEQ ID NO: 1."); 20 (t an amino acid sequence in which Lys
at position 12 is substituted with Val, Val at position 20 is substituted
with Len. Al at position 38 is substituted with Lys, Gin at PC39 is
substituted with Lou, Len at position 45 is substituted with Me, Met at
position 48 is substituted with lie. Mg at position 67 is substituted with
Lys, Val at position 68 is substituted with Ala, Ile at position 70 is
substituted with Lou and Ala at 25 position 72 is substituted with Val in
the amino acid sequence represented by SEQ ID NO:12, (00671 Specific
examples of the amino acid sequence of VU in which nine substitutions are
introduced include the tbilowhig (1) to (10) amino acid sequences: 30 (1)
an amino acid sequence in which Arg at position 38 is substituted with Lys,
Gin at position 39 is substituted with Lou, Len at position 45 is
substituted with PM, Met at position 48 is substituted with lie, Arg at
position 67 is substituted with Lys, Val at position 68 is substituted with
Ala, Ala at position 72 is substituted with Val,. Thr at position 74 is
substituted with Lys and Ala at position 97 is substituted with Thr in the
35 amino acid sequence represented by SEQ NO: 12; (2) an amino acid
sequence in which Lys at position 12 is substituted with Val position 39 is
substituted with Lou, Lou at position 45 is substituted with Phe, Met at 28
position 48 is substituted with lie, Arg at position 67 is substituted with
Lys, WI at position 68 is substituted with AIL Ala at position 72 is
substituted with Val, Thr at position 74 is substituted with Lys and Ala at
position 97 is substituted with Tar in the amino acid sequence represented
by SEQ 11) NO:12; CI) tat amino acid sequence in which I..ys atixisition 2
substittned with Val, Arg qt position 38 is substituted with Lys, Len at
position 45 is substituted with Phe, Met at position 48 is substituted with
Ile. Mg at position 67 is substituted with Lys, Val at position 68 is
substituted with Ala, Ala at position 72 is substituted with VS, Thr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with Thr in the 10 amino acid sequence represented by SEQ ID NO-.12;    an
amino acid sequence in which Lys at position 12 is substitcuet, vith Vat,
Mg at position 38 is substituted with Lys, Gin at position $9 is
substituted with Lett, Met at position 48 is substituted with Ile, Arg at
position 67 is substituted with Lys, WI at position 68 is substituted with
Ala, Ala at position 72 is substituted with Val, lb at position 74 is
substituted with Lys and Ala at position 97 is substituted with Thr in the
amino acid sequence represented by SEQ N0:12; 



(5) an amino acid sequence in which Lys at position 12 is substituted with
Vat, At at position 3i is substituted with Lys. at position 39 is
substituted with Lea, Len at position 45 is substituted with Phe"Arg at
position 67 is substituted with Lys, Val at 20position 68 is substituted
with Ala, Ala at position 72 is substituted with VS. Ths at position 74 is
substituted with Lys and Ala at position 97 is' substituted with lb in the
amino acid sequence represented by SEQ ID NO:    an amino acid sequence M.
which Lys at position 12 is substituted with Val, Arg at position 38 is
substituted with Lys., Oin at position 39 is substituted with Len, Len at
position 45 is substituted with Phe, Met at position 48 is substituted with
Ile, VS at position 68 is substituted with Ala" Ala at position 72 is
substituted with 'rai, Thr at position 74 is substituted with Lys and Ala
at position 97 is substituted with 'Dv in the amino acid sequence
represented by SEQ ID NO:12; (7) an amino acid a-cities:ice in which Lys at
position 12 is substituted with Wi, Mg at position 38 is substituted with
Lys, Gin at position 39 is substituted with Len, Lett at position 45 is
substituted with the, Met at position 48 is substituted with Ile, Arg at
position 67 is substituted with Lys, Ala at position 72 is substituted with
Val, Thr ut position 74 is substituted with Lys and Ala at position 97 is
substituted with Mr in the amino acid sequence represented by SEQ ID NO:12:
35(8) an amino add sequence in which Lys at position I 2 is substituted
with Val. Mg at position 38 is substituted with Lys, Gin at position 39 is
substituted with Len, Len at position 45 is substituted with Pike, Met at
position 48 is substintmi with lie, Mg at  position 67 is substituw.I with
Lys, 'Val at position 68 is substituted with Ala, Thr at position 74 is
substituted with 1,y3 and Ala at position 97 is substituted with Mr in the
amino acid sequence represented by SEQ ID NO:12;  (9) an amino acid
sequence in which Lys at position 12 is substituted with Val"Arg at
position 38 is substituted with Lys, Gin at position 39 is substituted with
Lea, Len at position 45 is substituted with Phe, Met at position 48 is
substituted with lk, AT at position 67 is sthstituted with Lys. Val at
position 68 is substituted with Aia, Ala at position 72 is substituted with
Val and Ala at position 97 is substituted with nit in the amino acid
sequence represented by SEQ ID NO:12; 10(1.10 an amino acid sequence in
which Lys at position 12 is sith^0cu ed with        38 is substituted with
Lys" Gin at position 39 is substituted with Leu, Lea at position 45 is
substituted with Phe. Met at position 48 is substituted with Ile. Mg at
position 67 is substituted with Lys, Val at position 68 is substituted with
Ala, Ma at position 72 is substituted with Val and Du- at position 74 is
substituted with Lys in the 15 anlisto acid sequence represented by SEQ ID
N0:12, [0068]           cific examples of the amino acid sequence of WI in
which eight aubstitmicms are introduced include the following (I) to (47)
amino acid sequences; (I) an amino acid sequence in which Gin at position
39 is substituted with Leo, Lou at 20position 45 is substituted with Phe,
Met at position 48 is substituted with Ile,. Mg at position 67 is
substituted with Lys, Val at position 68 is substituted with Ala, Ala at
position 72 is substituted with Val, Mr at position 74 is substituted with
Lys and Ala at position 97 is substituted with Thr in the amino acid
sequence represented by SEQ NO: 12;  (2) an amino acid sequence in which Mg
at position 38 is substituted with Lys, Lett at position 45 is substituted
with Ph; Met at position 48 is substituted with Ile, Arg at position 67 is
substituted with Lys" Val at position 68 is substituted with Ma" Ala at
position 72 is substituted with Val, Thy at position 74 is substituted with
Lys and Ala at position 97 is substituted with Thr in the amino acid
sequence represented by SEQ ID NO:12;  (3) an amino acid sequence in which
Arg at position 38 is substituted with Lys, position 39 is substituted with
Lau, Met at position 48 is substituted with 1k, Mg at position 67 is
substituted with Lys, VS at position 68 is substituted with Ala, Ala at
position 72 is substituted with Val, flu at position 74 is substituted with
Lys and Ala a 35 position 97 is substinaM with Vac in the amino acid
sequence represented by SEQ ID NO: 12; 



(4) an amino acid sequence in whIch Arg at position 38 is substituted with
Lys, Gin at position 39 is substituted with Lett, Leu at position 45 is
substituted with Ph; Arg at position 67 is substituted with Lys, Val at.
position 68 is substituted with Ala, Ala at position 72 is substituted with
Val. Du at position 74 is substituted with Lys and Ala at 5 position 97 is
substituted with Thr in the amino acid sequence represented by SEQ ID
NO:12;  (5) an amino acid sequence in which Mg at position38 is substituted
with, Gin at position 39 is substituted with Len, Len at position 45 is
substituted with Ph; Met at position 48 is substituted with Ile, Val at
position 68 is substituted with Ala, Ala at 10 position 72 is substituted
with Val, 'flu at position 74 is substituted with Lys and Ala at position
97 is substituted with Thr in the amino acid sequence represented by SRO ID
NO 2;  (6) an amino acid sequence in which "Art at position 38 is
substitutedGin at position 39 is substituted with Lou, Leu at position 45
is substituted with Phe, Met at position 48 is substituted with Ile, Mg at
position 67 is substituted with Lys, Ala at position 72 is substituted with
SW, Tin at position 74 is substituted with Lys and Ala at position 97 is
substituted with TM in the amino acid sequence represented by SEQ ID NO:12;
(7) an amino acid sequence in which Arg at position 38 is substituted wi
position 39 is substituted with Lou, Leu at position 45 is subsdtuted with
PS, Met position 48 is substituted with lie,Arg at position 67 is
substituted with Lys, Vid at position 68 is substituted with Ala,Thr at
position 74 is substituted with Lys and Ala at position 97 is substituted
with Tin in the amino acid sequence represented by SEQ ID NO:12; (8) an
amino acid sequence in Nth Arg at position 38 is substituted wit- Lys, Gin
at asinon 39 is substituted with Len, Leu at position 45 is substituted
with Plie, Met at position 48 is substituted with 1k, Mg at position 67 is
substituted with In Val at position 68 is substituted with Ala, Ala at
position 72 is substituted with Val and Ala at position 97 is substituted
with Tin Tin the amino acid sequence represented by SEQ ID 30 NO:12;      )
amino acid sequence in which Mg at position 38 is substituted with Lys, Gin
at position 39 is substituted with Leu, Lou.at position 45 is substituted
with The, Met at position 48 is substituted with Ile, Mg at position 67 is
substituted with Lys, Val at position 68 is substituted with Ala, Ala at
position 72 iS substituted with Val and Mr at :35position 74 is substituted
with Lys in the amino acid sequerice represented by S.EQ NO:12;  (10) an
amino acid sequence in which L"?,is at position 12 is substituted with Val,
Leu at position 45 is substituted with The, Met at position 48 is
substituted with lie, Ars at position 67 is substituted with Lys, Val at
position 68 is substituted with Ala, Ala at position 72 is substituted with
Mal, Thr at position 74 is substituted with Lys and Ala at position 97 is
substituted with Thr in the amino acid sequence represented by SEQ ID NO12;
(10 an amino acid sequence in which Lys at position 12 is substituted with
Val, Gin at position 39 is substituted with Leo, Met at position 48 is
substituted with Ile, Ang at position 67 is substituted with Lys. Val at
position 68 is substituted with Ala, Ala at 10 position 72 is substitmed
with Val, Thr at position 74 is substituted with Lys and Ala at position 97
is substituted with Thr in the amino acid sequence mpresented by SEQ ID NC)
12; (12) an amino acid sequence in which Lys at position 12 is substituted
with Val, Gin at position 39 is substituted with Lett, Len at position 45
is substituted with Phe, Avg at position 67 is substituted with Lys, Val at
position 68 is substituted with Ala. Ala at position 72 is substituted with
Val, Thr at position 74 is substituted with Lys and Ma at position 97 is
substituted with Tin in the amino acid sequence represented by SEQ NO:12;
no acid sequence in which Lysat position 12 is substituted with Val, Gin at



20position 39 is substituted with Lett, Leo at position 45 is substituted
with The, Met at ,position 48 is substituted with Ile, Val at position 68
is substituted with Ala, Ala at position 72 is substituted with Val, TM- at
position 74 is substituted with Lys and Ala at position 97 is substituted
with Thy in the amino acid sequence represented by SEQ ID NO:12;  (14) an
amino acid sequence in which Lys at position 12 is substituted with Vol.
GIn at position 19 is substituted with Leo, Len at position 45 is
substituted with Phe, Met at position 48 is substituted with 1k, Avg at
position 67 is substituted with Lys, Ala at position 72 is substituted with
Val, Thu at position 74 is substituted with Lys and Ala at position 97 is
substituted with Thu in the amino acid sequence represented by SEQ ID
NO-,12;  (15) an amino acid sequence in which Lys at position 12 is
substituted with Val, GIn at position 39 is substituted with Len, Lett at
position 4 is substituted with The, Met at position 48 is substituted with
De, Avg at position 67 is substituted with Lys, Val at position 68 is
substituted with Ala, Thy at position 74 is substituted with Lys and Ala at
35 position 97 is substituted with Thu in the amino acid sequence
represented by SEQ ID NO',12:;   (16) an amino acid sequence in width Lys
at position 12 is substituted with Val, Gin at position 39 is substituted
with Len, Len at position 45 is substituted with Phe, Met at position 48 is
substituted with lie, Arg at position 67 is substituted with Lys. Val at
position 68 is substituted with Ala"Ala at position?? is substituted with
Val and Ala at 5 position 97 is substituted with Thr in the amino acid
sequence represented by SEQ ID NO:12;  (17) an amino acid sequencethich Lys
at positionsubstituted with Val, Gin at position 39 is substituted with
Leu. Lai at position 45 is substituted with Phe, Met at position 48 is
substituted with Be, Arg at position 67 is substituted with Lys. Val at
position 68 is substituted with Ala, Ala at position 72 is substituted with
Val and lb at position 74 is substituted with Lys in the amino acid
sequence teptcsenS by SEQ NO; t2;  (18) an arum acid sequence m which Lys
at po.n 12 is substituted with S'el, Arm at position 38 is substituted with
Lys, Ciln at position 39 is substituted with Len, Lieu at 15position 45 is
substituted with Phe, Met at position 48 is substituted with Ile, Arg at
position 67 is substituted with Lys, WI at position 68 is substituted
withAla, Ala at position 72 is substituted with Val, lb at position 74 is
substituted with Lys and Ala at position 97 is substituted with lb in the
amino acid sequence represented by SEQ ID NO:! 2; 20 (19) an amino acid
sequence in which Lys at position 12 is substituted with Vat, A position 38
is substituted with Lys. Met at position 48 is substituted with lie, Ax g
at position 67 is substituted with Lys. Val at position 68 is substituted
with Ala, Ala at position 72 is substituted with Val, Thr at position 74 is
substituted with Lys and Ala at position 97 is substituted with Thr in the
amino acid sequence represented by SEQ ID 25 NO:12;  (20) an amino acid
sequence in which Lys at position 12. is substituted 'vith Val, Arg at
position 38 is substituted with Lys, Leu at position 45 is substituted with
Ph,e, Aqt at position 67 is substituted with Lys, Val at position 68 is
substituted with Ala, Ala at position 72 is substituted with Val, Tin at
position 74 is substituted with Lys and Ala at 30 position 97 is
substituted with Thr in the amino acid sequence represented by SEQ N0:12;
(21) an amino acid sequence in which Lys at position 12 is substituted with
Val, Mg at position 38 is substituted with Lys, Len at position 45 is
substituted with Phe, Met at position 48 is substituted with lie, Vat at
position 68 is substituted with Ala, Ala at position 72 is substituted with
Vat, Thr at position 74 is substituted with L.3.%i and Ala at position 97
is substituted with Thr in the amino acid sequence represented by SEQ ID
NO:12;  



(22) an amino acid sequence ht which Lys at position 12 is substituted with
Val, Arg position 38 is substituted with Lys, Lou at position 45 is
substituted with Phe, Met at position 48 is substituted with Ile, Avg at
position 67 is substituted with Lys, Ma at position 72 is substituted with
Val. Dr at position 24 is substituted with Lys and Ala at 5position 97 is
substituted with Tilt in the amino acid sequence represented by SEQ ID
NO:12;  (23) an amino acid sequence which Lys at position 12 is substituted
with Vail, Arg at p osition 38 is substituted with Lys, Let, at position 45
is substituted with Me, Met at position 48 is substituted with Lle, Avg at
position 67 is substituted with Lys, Vai at 10position 6 is substituted
with Ala, Du at position 74 is substituted with Lys and Ala at position 97
is substituted with Ps in the amino acid sequence represented by SEQ NO:
12;  (24) an amino acid sequence in which Lys at position 12 is substituted
with Val, Arg at posifion 38 is substituted with Lys. Lou at position 45 is
substituted with The, Met at position 48 is substituted with Ile, Arg at
position 67 is substituted with Lys, WI at position 68 is substituted with
Ala, Ma at position 72 is substituted with Val and Ala at position 97 is
substituted with 'Mr in the amino acid sequence represented by SEQ ID
NO',12; n amino acid sequence in which Lys at position 12 is substituted
with Val, Avg at 20position 38 is substituted with Lys. Lou at position 45
is substituted with Phe. Met at position 48 is substituS with Ile, Am, at
position 67 is substituted with Lys, Val at position 68 is subs-6MS with
Ala, Ala at position 72 is substituted. with Val and Thy at position 74 is
substituted with Lys in the amino acid sequence represented by SEQ NO:12;
25(26) an amino acid sequence in which Lys at position 12 is substItuted
with Val, Arg at position 38 is substituted with Lys. Gin at position 39 is
substituted with Len, Arg at position 67 is substituted with Lys, Vat  t
position 68 is substituted with Ala, Ala at position 72 is substituted with
Val, Thr at position 74 is substituted with Lys and Ma at position 97 is
substituted with 'Mr in the amino acid sequence represented by SEQ ID
NO:12: (27) an amino acid sequence in which Lys at position 12 is
substituted with WI, position 38 is substituted with Lys, Gin at position
39 is substituted with Lou,Arg at position 67 is substituted with Lys, Vat
at position 68 is substituted with Ala, Ala at n 72 is substituted with
Val, Du- at position 74 is substituted with Lys and Ala at 35 position 97
is substituted with Ihr in the amino acid sequence npresented by SEQ ID
NO:12;   (28) all amino acid sequence in which Lys at position 12 is
substituted with Val, Arg at position 38 is substituted with Lys, Gin at
position 39 is substituted with Leu, Met at position 48 is substituted with
lie, Val at position 68 is substituted with Ala, Ala at position 72 is
substituted with Val. Thr at position 74 is substituted with Lys and Ma at
position 97 is substituted with Thr in the amino acid sequence represented
by SEQ Nth12;  (29) an amino acid sequence in which Lys at position 12 is
substituted with Val, Arg at position 38 is substhuted with Lys, Gin at
position 39 is substituted with Lett, Met at position 48 is subs-604mi with
lie, Arg, at position 67 is substituted with Lys, Ma at Position 72 is
substituted with VaL'Ihr at position 74 is substituted with Lys and Ala at
position 97 is substituted with Du' in the amino acid sequence represented
by SEQ NO: 12;  (30) an amino acid sequence in which Lys at position 12. is
substituted with WI, Arg at position 38 is substituted with L)s, Gin at
position 39 is substituted with Leu, Met at position 48 is substituted with
lie, Ag at position 67 Is substituted with Lys, Val at position 68 is
substituted with Ala:, Thr at position 74 is substituted with Lys and Ala
at position 97 is substituted with Mr in the amino acid sequence
represented by SEQ ID NO: 12;  (31) an amino acid sequence in which Lys at
position 12 is substituted with W1, 4'-g at position 38 is substituted with
Lys. Gin at position 39 is substituted with Lau, Met at wsition 48 is
substituted with lie, Arg at position 67 is substituted with Lys, Val at
tx)sition 68 is substituted with Ala. Ala at position 72 is substituted
with. Val and Ma at position 97 is substituted with Thr in the amino acid
sequence represented by SEQ ID NO 



(12) an amino acid sequence in which Lys at position 12 is substituted With
WI, Mg at position 38 is substituted with Lys, Gin at position 39 is
substituted with Leo, Met at position 48 is substituted with lie, Ara at
position 67 is substituted with Lys, WI at position 68 is substituted with
Ada, Ala at position 72 is substituted with Val and Mt at position 74 is
substituted with Lys in the amino acid sequence represented by SEQ NO: 12.;
(33) an amino acid sequence in which Lys at position 12 is substituted with
Vat"krg at position :38 is substituted with Lys, Ohl at position 39 is
substituted with Len, Leu at            substituted with Phe, Val at
position 68 is substituted with Ala, Ala at position 72 is substituted_
with Mid, flu at position 74 is substituted with Lys and Ala at 35 position
97 is substituted with Mr in the amino acid sequence represented by SEQ
NO:12;  (34) an amino acid sequence in which Lys at position 12 is
substituted with Val, Ara at position :38 is substituted with Lys, Gin at
position 39 is substituted with Ito, Le1.1 at position 45 is substituted
with Phe. AT at position 67 is substituted with Lys. Ala at position 72 is
substituted with Val, Tilt at position 74 is substituted with Lys and Ala
at position 97 is substituted with Mt in the amino acid sequence
represented by SEQ ID NO: I 2;  (35) an amino add sequence in which Lys at
position 12 is substituted with Vat Mg at i)osition 38 is substituted with.
Lys, Oln at position 39 is substituted with Lett, Len at position 45 is
substituted with Phe, Arg at position 67 is substituted with Lys, Val at 10
position 68 is substituted ;Atha Tin at position 74 is substituted with Lys
and Ala at 1.1osition 97 is substituted with Thr in the amino add sequence
represented by SEQ NO: 12;     an amino acid sequence in which Lys at
position 12 is substituted with Vat, AN- at position 38 is substituted with
Lys, Gth at position 39 is substituted with Leo, Len at position 45 is
substituted with Phe, Mg at position 67 is substituted with Lys, Val at
position 68 is substituted With Ala, Ma at position 72 is substituted with
Val and Ala at position 97 is substituted with Thr in the amino acid
sequence represented by SEC) ID NO;12: an amino acid sequena in which Lys
at position Is substituted with Val, Mg at 20position 3$ is substituted
with Lys, Gin at position 39 is substituted with Len, Len at position 45 is
substituted with Phe, Mg at position 67 is substituted with Lys. Val at
.position 68 is substituted with Ala, Ala at position 72 is substituted
with Vat and Thr at position 74 is substituted with Lys in the amino acid
sequence represented by SEQ ID NO:12;  (38) an amino acid sequence in which
Lys at position 12 is substituted with Val, Mg at position 38 is
substituted with Lys, Gin at position 39 is substituted with Lett, Len at
position 45 is substituted with Pile, Met at position 43 is substituted
with lie: Ala at position 72 is substituted with Val, Thr at position 74 is
substituted with Lys and Ala at position 97 is substituted with The in the
amine acid sequence represented by SEQ ID 30 NO:12;  (39) an am..no acid
sequence in which Lys at positionsubstituted with Val, Mg at position 38 is
substituted with Lys, Gin at position 39 is substituted with Len, Lou at
position 45 is substituted with Pile, Met at position 48 is substituted
with ile" Vid at position 68 is substituted with Ala, The at position 74 is
substituted with Lys and Ala at 35 position 97 is substituted with The in
the amino acid sequence represented by SEQ ID NO:12:   (40) an amino acid
sequence in whichat position 12 is substituted with WI, Mg at position 3g
is substituted with Lys, Gin at position 39 is substituted with Lett. Lea
at position 45 is substituted with The, Met at position 48 is substituted
with Ile, Val at position 68 is substituted with Ala, Ma at position 72 is
substituted with Val and Ala at position 97 is substituted with Tin in the
amino acid sequence represented by SEQ NO:0;  (41) an amino acid sequence
in which Lys at position 12 is substituted with Val, Mg at position 38 is
substituted with Lys, Gin at position 39 is substituted with Len, Lett at
position 45 is substituted with Pitt., Met at position 48 is substituted
with 1k, Val at 



10position 68 is substituted with Ala, Ala at position 72 is substituted
with Val and Thr at position 74 is substituted with Lys in the amino acid
sequence represented by SEQ NO:12;  (42) an amino acid sequence in Inch Lys
at position 12 is substituted with vg Arg at position 38 is substituted
with Lys, Gin at position 39 is substituted with Leo, Leta at 15position 45
is substituted with Phe, Met at position 48 is substituted with He, Mg at
position 67 is substituted with Lys, lb at position 74 is substituted with
Lys and Ma at position 97 is substituted with Tin in the amino acid
sequence represented by SEQ 11) NO:12;  (43) an amino acid sequence in
which Lys position 12 is substituted with VA Arg at position 38 is
substituted with Lys, Gin at position 39 is subslituted with Lett, Lea at
position 45 is substituted with Pitt., Met at position 48 is substituted
with lie, Mg at position 67 is substituted with Lys. Ma at position 72 is
substituted with Val and Ma at position 97 is substituted with Thr in the
amino acid sequence represented by SEQ ID N0:12;  (44) an amino acid
sequence in whichposition 12 is substituted with Val, Mg at position 38 is
substituted with Lys. Gin at position :39 is substituted with Leo, Lea at
position 45 is substituted with Rite, Met at position 48 is substituted
with 11e, Arg position 67 is substituted with Lys, Ala at position 72 is
substituted with Vat and Tin' at position 74 is substituted with Lys in the
amino acid sequence represented by SEO ID 30 NO:12;  (45) an amino acid
sequence in which Lys at position 12 is substituted with WI, Mg at position
.38 is substituted with Lys, Gin at position 39 is substituted with Leo,
Lea at position 45 is substituted with Phe. Met at position 48 is
substituted with lie"Arg at position 67 is substituted with Lys. Vat at
position 68 is substituted with Ala and Ma at position 97 is substituted
with Tin in the amino acid sequence repnnamted by SEQ NO:12;         amino
acid sequence in which Lys at position 12 is substituted with Val, Arg at
position 38 is substituted with Lys, Gin, at position 39 is substituted
with Len, Lea at position 45 is substituted with Phe, Met at position 48 is
substituted with Ile, Avg at position 67 is substituted with 145; Val at
position 68 is substituted with Ala and flu at position 74 is substituted
with Lys in the amino acid sequence represented by SEQ ID NO 12;  (47) an
amino acid sequence in which Lys at position 12 is substituted with Val,
Arg at position 38 is substituted with in OM at position 39 is substituted
with Lett, Lou at position 45 is substituted with Pbe, Met at 'positionis
substituted with Be, Avg at 10 position 67 is substituted with Lys, Val at
position 68 is substituted with Ma and Ala at position 72 is substituted
with Val in the amino acid sequence represented by SEC.? ID NO: 12. [0069}
Specific examples of the amino acid sequence of 'V El in which seven
substitutions are introduced include the following (1) to (22) amino acid
sequences:  (1) an amino acid sequence in which Lys at position 12 is
substituted with Val, Val at position 20 is substituted with Len, GM at
position $9 is substituted with Lea, Len at position 45 is substituted with
Pbe, Met at position 48 is substituted with Be, ALT at position 67 is
substituted with Lys and Ala at position 97 is substituted with Thr in the
20 amino acid sequence represented by SEQ NO  (2) an amino acid sequence in
which Lys at position 12 is substituted withAm at position 38 is
substituted with Lys, Gin at position 39 is substituted with Lett, Lett at
position $51s substituted with Me, Met at position 48 is substituted with
Ile, Avg at position 67 is substituted with Lys and Ala at position 97 is
substituted with Thr in the 



25 amino acid sequence represented by SEQ ID NO: 12;  (3) an amino acid
sequence in which Lys at position 12 is bstituted with Val, Gin at position
39 is substituted with Len, Lett at position 45 is substituted with Pb; Met
at position 48 is substituted with Be, Avg at position 67 is substituted
with Lys, Val at position 68 is substituted with Ala and Ala at position 97
is substituted with Dir in the 30 amino acid sequence represented by SEQ ID
N012; (4) an amino acid sequence in which Lys at position 12 is substituted
with Vat, Gin at position 39 is substituted with Len, Len at position 45 is
substituted with Ph; Met at position 48 is substituted with Be, Avg at
position 67 is substituted with Lys, Be at tosition 70 is substituted with
Lou and Ala at position 97 is substituted with Thr in the 35 amino acid
sequence represented by SE() ID NO: 2'  (5) an amino acid sequence in which
14s at position 12 is substituted with Val, Gin at position $9 is
substituted with 1Ru, Lou at position 45 is substituted with Plie, Ma a
position 48 is substituted with lie. At at position 67 is substituted with
Lys. Ma at position 72 is substituted with Val and Ma at position 97 is
substituted with '['hr in the amino acid sequence represented by SEQ. m NO
:12;  (6) an amino acid sequence in which Lys at Imsition 12 is substituted
withGin at position 39 is substituted with Len, Leo at position 45 is
substituted with Phe, Met at position 48 is substituted with lie, Mg at
position 6715 substituted with Lys, Thr at position 74 is substituted with
Lys and Ma at position 97 is substituted with Thr In. the amino acid
sequence represented by SEQ ID NO:12;  (7) an amino acid sequence in which
Vat at position 20 is substituted with. 10position 38 is substituted with
Lys, Gin at position 39 is substituted with Len, Lett at      on 45 is
substituted with Phe. Met at position 48 Is substituted with Ile. Arg m
position 67 is substituted with Lys and Ma at position 97 is substituted
with `Mr in the amino acid sequence represented by SEQ ID NO:12;  (8) an
amino acid sequence in which Val at position 20 is substituted 15position
39 is substituted with Len, Lev, at position 45 is substituted with Phe,
position 48 is substituted with lie,. Arg at position 47 is substituted
with Lys, Val at position 68 is substituted with Ma and Ala at position 97
is substituted with Thr in the amino acid sequence represented by SEQ ID
NO;12;  (9) an amino acid sequence in which Val at position 20 position 39
is substituted with Leu. Lett at position 45 is substituted with Phe. Met
at position 48 is substituted with He, Arg at position 67 is substituted
with Lys, lie at position 70 is substituted with Len and Ala at position 97
is substituted with Mr in the amino acid sequence represented by SEQ ID NO:
12;  (10) an amino acid sequence in which Mil at position 20 is substituted
with Len 



25position 39 is substituted with Len, Leu at position 45 is substituted
with he, Met at position 48 is substituted with lie, Arg at position 67 is
substituted with Lys. Ala at position 72 is substituted with Val and Ala at
position 97 is substituted with TI amino acid sequence represented by SEC)
ID NO:12;  (11) an amino acid sequence in which Vat at position 20 is
substituted with Len, Gin< 30position 39 is substituted with Lett, Len at
position 45 is substituted with Phe, Met at position 48 is substituted with
1k. Mg at position 47 is substituted with Lys, Tin at ivsition 74 is
substituted with Lys and Ma at position 97 is substituted with Dv in the
amino acid sequence represented by SEO ID NO:12;  (12) an amino acid
sequence in which Ail/ at position 38 is substituted withGin at position 39
is substituted with Len, Lett at position 45 is substituted with The, Met
at position48 is substituted with lie, Arg at position 67 is substituted
with Lys, Val at  position 68 is substituted with Ala and Ala at position
27 is substituted with Thr inth amino acid sequence represented by SEQ ID
NO.12;  (13) an amino acid sequence in which Arg at position 38 is
substituted with Lys, Gin at position 39 is substituted with Lou, Lou at
position 45 is substituted with Pb; Met at position 48 is substituted with
He, Arg at position 67 is substituted with Lys, He at position 70 is
substituted with Lou and Ala at position 97 is substituted with Mr in the
amino acid sequence represented by SEQ ID NO:12;  (14) an amino acid
sequence in winch Arg at position 38 is substItuted with Lys, Gin position
39 is substituted with Lou, Lou at position 45 is substituted with Phe, Met
at 10position 48 is substituted with He, Atg at position 67 is substituted
with Lys, Ala at position 72 is substituted with Vat and Ala at position 97
is substituted with Thr in the amino acid sequence represented by SEQ ID
NO:12;  (15) an amino acid sequence in which Arg at position , is
substituted with Lys, GIn a position 391s substituted with Lou. Leu at
position 45 is substituted with Phe, Met at 15position 48 is substituted
with lie. Arg at position 67 is substituted with Lys, TM at position 74 is
substituted with Lys and Ala at position 97 is substituted with Pr in the
amino acid sequence represented by SEQ ID NO: 2;  (16) an amino acid
sequence in which Gin at position 39 is substituted with Lou. Lou at
position 45 is substituted with Pile, Met at position 48 is substituted
with De, Arg at 10position 67 is substinited with Lys, Vai at ,position 68
is substituted with Ala, Ile at position 70 is substituted with Len and Ala
at position 97 is substituted withIhr in. the amino acid sequence
teptesented by SEQ ID NO:12: 



(17) an amino acid sequence in which Gin at position 39 is substituted with
Lou, Len at position 45 is substituted, with Pile, Met at position 48 is
substituted with lie, !tag at position 67 is substituted with Lys. Val at
position (i8 is substituted with Aia, Ala at position 72 is substituted
with Val and Ala at position 97 is substituted with Tin' in the amino acid
sequence represented by SEQ ID NO: 12; 08) an amino acid sequence in which
GM at position 39 is substituted position 45 is substituted with Phc, Met
at position 48 is substituted wIth lit,. .Arg at 30position 67 is
substituted with Lys, Val at position 68 is substituted wid, position 74 is
substituted with. Lys and Ala at )sition 97 is substituted with lir in the
amino acid sNuence represented by SEQ ID NO;12; r (19) an amino acid
sequence in which Ola at position 39 is substituted with L.. position 45 is
substituted with Phe, Met at position 48 is substituted with He. Aty at
position 67 is substituted with Lys, Ile at position 70 is substituted with
Len, Ala at position 72 is substituted with Val and Ala at position 97 is
substituted with Thr in the amino acid sequence represented by SEQ ID
NO:12; 40  (20) an amino acid sequence in which Gin at position 39 is
substituted with Leu Louat position 45 is substituted with PM, Met at
position 48 is substituted wit position 67 is substituted with Lys, Ile at
position 70 is substituted with Leu, Thr at position 74 is substituted with
Lys and Ala at position 97 is substituted with Tin in the amino acid
sequence represented by SEQ ID NO:12;  (21) an amino acid sequence in which
Len at position 45 is substituted with PM, Met at position 48 is
substituted with Ile."Arg at position 67 is substituted with Lys, Val at
position 68 is substituted with Ma, Ala at position 72 is substituted with
Val, Thy at position 74 is substituted with Lys and Ala at position 97 is
substituted with Thr in the 10 amino acid sequence represented by SEO ID
NO;12;  (22) an amino acid sequence in which Gin at position 39 is
substituted with Lmt, Lou at position 45 is substituted with PM, Met at
Isosition 48 is substituted with lie, Mg at position 67 is substituted with
Lys, Ala at position 72 is substituted with Val, TM at position 74 is
substituted with Lys and Ala at position 97 is substituted with liar in the
amino acid sequence represented by SEQ ID NO;12, [WM        Specific
examples of the amino acid sequence of VII in which six substitutions an
introduced include the following (I) to (7) amino acid sequences: (I) an
amino acid sequence in which Lys at position 12 is substituted with Vat,
Gin at position 39 is substituted with Lett, Lou at position 45 is
substituted with Phc, Met at position 48 is substituted with Be, Mg at
position 67 is substituted with Lys and Ala at position 97 is substituted
with TM' in the amino acid sequence represented by SEC,? ID NO:12;  (2) an
amino acid sequence in which Val at position 20 is substituted with Lea,
GI- at position 39 is substituted with Len Lou at position 45 is
substituted with Phe, Met at position 48 is substituted with He, Mg at
position 67 is substituted with Lys and Ala at position 97 is substituted
with TM in the amino acid sequence represented by SEQ11) NO:12;  (3) an
amino acid sequence in which Mg at position 38 is substituted with Lys. Gin
at position 39 is substituted with Lou, Len at position 45 is substituted
with PM, Met at position 48 is substituted with He, Am at position 67 is
substituted with Lys and Ala at position 97 is substituted with lin in the
amino acid sequence reptesemed by SEQ ID NO: 2; 



(4) an amino acid sequence in which Ginat position 39 is substituted with
Leu. Leo at position 45 is substituted with Pile, Met at position 48 is
substituted with Ile, Arg at position 67 is substituted with Lys, Val at
position 68 is substituted with Ala arid Ala at  position is substituted
with Thu in the a, lino acid sequence represented by SEQ NO: 12.;    an
amino acid sequence in which Gin at position 39 is substituted with Lea.
Lou at position 45 is substituted with Phe, Met at position 48 is
substituted with tie, Arg at position 67 is substituted with Lys, Ile at
position 70 is substituted with Len and Ala at position 97 is substituted
with Tim in the amino acid sequence represented by SEQ NO:12;  (6) an amino
acid sequence in which Gin at position 39 is substn 4 with Leu Lou a
position 45 is substituted with Pbc, Met: at position 48 is substituted
with lie, Mg at 10 position 67 is substituted with Lys. Ala at position 72
is substituted with Val and Ala at position 97 is substituted with Thu in
the amino acid sequence represented by SEQ ID NO:12;  (7) an ammo acid
sequence in winch Gin at position 39 is substituted with Lou, Lou at
position 45 is substituted with Me, Met at position 48 is substituted with
Be, Aty at 15position 67 is substituted with Lys, fin at position 74 is
substituted with Lys and Ala at position 97 is substituted with Thr in the
amino acid sequence represented by SEQ NO:12. [00711 Specific substitutions
are ' f the amino acid sequence of NM in wide need include the following
(1) to (8) amino acid sequences:   (1) an amino acid sequence in which Lys
at position 12 is substituted with Val, Lou at position 45 is substituted
with Phe, Met at position 48 is substituted with Ile, Am at position 6'7 is
substituted with Lys and Ala at position 97 is substituted with Tin in the
amine acid sequence represented by SE{ ID NO;12;  (2) an amino acid
sequenc,3 in which Val at position 20 is substituted with Leu, Len at
position 45 is substituted with Pile, Met at position 48 is substituted
with tie, Aug. position 67 is substituted with Lys and Ala at position 97
is substituted with Tin in the amino acid sequence represented by SEQ ID
NO: 12;  (3) an amino acid sequence in which Mg at position 38 is
substituted with Lys. In at 301:)osition 45 is substituted with Plie. Met
at twsition 48 is substituted with 1k, All; at 



I:osition 67 is substituted with Lys and Ala at position 97 is substituted
with Mr in the amino acid sequence represented by SEQ ID NO: 12;  (4) an
amino acid sequence in which Gin at position 39 is substituted with Len,
Lou at position 45 is substituted with The, Met at position 48 is
substituted with Ile, Mg at position 67 Ica substituted with Lys and Ma at
position 97 is substituted with lir in the amino acid sequence represented
by SEQ ID NO: 12.;  (5) an amino acid sequence in which Len at position 45
is substim, Met at position 48 is substituted with lie. Arg at position 67
is substituted with Lys, VW at position a is substituted with Ala and Ala
at position 97 is substituted with Tin in the amino acid sequence
represented by SEQ ID NO:12; (6) an amino acid sequence in which Len at
position 4$ is substituted with Phe, Met at position 48 is substituted with
lie. An at position 67 is substituted with Lys, lie at position 70 is
substituted with Len and Ala at position 97 is substituted with 'Mr in the
amino acid sequence represented by SEQ NO: 12; (7) an amino acid sequence
in which Len at positionsubstituted with Ph; Met at 10position 48 is
substituted with Be, Mg at position 67 is substituted with Lys, Ala at
position 72 is substituted with Val and Ala at position 97 is substituted
with Thr in the amino acid sequence represented by SEQ ID NC): [2.;  (8) an
amino acid sequence in which Lett at position 4$ is substituted with Phe,
Met at position 48 is substituted with ile. An at position 67 is
substituted with Lys, Thr at 15position 74 is substituted with Lys and Ala
at position 97 is substituted with Thr in the amino acid sequence
represented by SEQ if) NO:12. [0072} Specific examples of the amino acid
sequence of VII in which four substitutions are introduced include the
following (I) to (9) amino acid sequences 20 (1) an amino acid sequence in
'zyhich Lys at position 12 is substituted with WI, Leu at position 45 is
substituted with Phe. Met at position 48 is substituted with Tie and Ala at
position 97 is substituted with The in the amino acid sequence represented
by SEQ ID NO:12,  (2) an amino acid sequence in which WI at position 20 is
substituted with Len, Len at position 45 is subsdtated with Pbe, Met at
position 48 is substituted with Ile and Ala at position 97 is substituted
with Tin in the amino acid sequence represented by SEQ ID NO; 12  (3) an
amino acid sequence in which Mg at position 38 is substituted with Lys, Len
at position 45 is substituted with Phe, Met at position 48 is substituted
with lie and Ala at 30position 97 is substituted with-flu in the amino acid
sequence represented by SEQ NO: 12; 



(4) an amino acid sequence in which Gin at position :39 is substituted with
Leu, Len at position 45 is substituted with Phe, Met at position 48 is
substituted with lie zuld Ala at position 97 is subslltuted with Thu M the
ankino acid sequence represented by SEQ. ID $5 NO;12;  (5) an amino acid
sequence in which Lea at position 45 is substituted with Phe, Met at
position 48 is substituted with He, Arg at position 67 is substituted with
Lys and Ala at   position 97 Is substituted with rk in the amino acid
sequence represented by SEO ID NO 12; (6) an amino acid sequence in which
Len at position 45 is substituted with Phe, Met at position 48 is
substituted with ue. WI at position 68 is substituted with Ala and Ala at
position 97 is substituted with Thr in the amino acid sequence represented
by SEQ NO: 12;  (7) an amino avid sequence in which Len at position 45 is
ubstituted with Ph; Met at position 48 is substituted with 11; Ile at
position 70 is substituted with Len and Ala at position 97 is substituted
with Thr M the nuncio acid sequence represented by SR) ID 10 NO:12;  (8) an
amino acid sequence in which Lett at position 45 is substituted with Phe,
Met at position 48 is substituted with Ile, Ala at position 72 is
substituted with Val and Alt position 97 is substituted with Thr in the
amino acid sequence represented by SEQ. NO:12;  (9) an amino acid sequence
in which Len t position 45 is substituted with Phe, Met at posit}is
substituted with He, Thr at position 74 is substituted with Lys and Ala at
position 97 is substituted with Thr in the amino acid sequence represented
by SEQ NO:12, [0073] 20Specific examples of the amino acid sequence of VII
in which three substitutions are introduced include the following (1.) to
(19) amino acid sequences example; acid sequence inci.t Lys at position 2
is sialIstituted with WI, Len at position 45 is substituted with Phe and
Ala at position 97 is substituted with Mr in the amino acid sequence
represented by SEQ ED NO: 12; (2) an amino acid sequence in which Val at
position 20 is substituted with Len, Len at position 45 is substituted with
Phe and Ala at position 97 is substituted with nu in the acid sequence
represented by SEQ. ID NO:12;  (3) an amino acid sequence in which Arg at
position 38 is substituted with Lys, Len at position 45 is substituted with
Phe and Ala at position 97 is substituted with Tin in the amino acid
sequence represented by SEQ ID NO: [2;  (4) an amino acid sequence in which
Gin at position 39 is substituted with Lett, Len at IX, ion 45 is
substituted with Phe and Ala at position 97 is substituted with Thr in the
amino acid sequence represented by sEQ ID NO: 12;  (5) an amino acid
sequence in which Lou at position 45 is substituted with Ph; Met at
position 48 is substituted with Ile and Ala at position 97 is substituted
with Thr in the amino acid sequence represented by SEC? ID NO: 12; 



(6) an amino acid sequence in winch Len at position 45 is substinitedMg at
position 67 is substituted with Lys and Ma at position 97 is substituted
within the amino acid sequence represented by SEQ ID NO: 12;  (7) an amino
acid sequence in which Leo at position 45 is substituted with Phe, Val at
position 68 is substituted with Ala and Ma at position 97 is substituted
with TM in the amino acid sequence represented by SEQ ID NO: 12;  (8) an
amino acid sequence in which Len at position 45 is substituted with Phe,
Ile at position 70 is substituted with Len and Ala at position 97 is
substituted with Thr in the amino acid sequence represented by SEQ ID
NO:12; 10(9) an amino acid sequence in which Len at position 45 is
substituted with The, Ala at       position 72 is substituted skid, Val and
Ala at position 97 is substituted with lir in the acid sequence represented
by SEQ NO: 12; an amino acid sequence in which Lou at position 45 is
substituted with Phe,Thr at position 74 is substituted with Lys and Ala at
position 97 is substituted with flu in the 15 amino acid sequence
represented by SEQ ID NO: 2.; (10 an amino acid sequence in which Lys at
position 12 is substituted with Val, Len at position 43 Is substituted with
Phe and Met Ea position 48 is substituted with lie in the amino acid
sequence represented by SEQ ID NO:12;    (12) an amino acid sequence in
which WI at position 20 is substitutee with Len, Lett at 20position 45
substituted with Pile and Met at position 48 is su.bstimted with lie in the
amino acid sequence represented by SEC: ID Na 12;  (13) an amino acid
sequence in which Ars at position $8 is substituted with Lys, Lou at
position 45 is substituted with Phe and Met at position 48 is substituted
with Ile in the amino acid sequence represented by SEQ.3.0 NO: 12;  (14) an
amino acid sequence in which Gin at position 39 is substituted with Len,
Len at position 45 is substituted with Mc aid Met at position 48 is
substituted with Be in the amino acid sequence represented by SEQ ID NO:/
2;    (15) an amino acid sequence in which Len at position 45 is
substituted with Phe, Met at position 48 is substituted with lie and Arg at
position 67 is substituted with Lys in the 30 amino acid sequence
represented by SEQ NO: 12;  (16) an amino acid sequence in which Lou at
position 45 is substituted with Phe, Met at position 48 is substituted with
Ile and Val at position 68 is substituted with Ala in the amino acid equrce
represented ny SEQ ID NC) 12 (17) an amino acid sequence in which Lou at
position 45 is substituted with Phe, Met at sit ion 48 is substituted with
lie and lie at position 70 is substituted with Len in the zmiino acid
sequence represented by SEQ lb NO: 2;   (18) an amino acid sequence in
winch Len at position 45 is substituted with Rho, Met at position 48 is
substituted with Ile and Ala at position 72 is substituted with VS in the
amino acid sequence represented by SEQ ID NC): 12.;  (19) an amino acid
sequence in which Len at position 45 is substituted %kith The, Met at
position 48 is substituted with Ile and Mt at position 74 is substituted
with Lys in the amino acid sequence represented by SEQ ID NO :12 [00741 



Specific examples of the amino acid sequence oftwo substitutions are
introduced include the following (1) to (66) amino acid sequences, thr
example: (I) an amino acid sequence in whkitil. ,1 at position 12 is
substitmed \,vith Val and Val at position 20 is substituted with Len in the
amino acid sequence mpresemed by SEQ ID NO:12; (2) an amino acid se-e in
which Lys at position 12 is substituted with Val and at position 38 is.
substituted. NO: 12; (3) an amino acid sequence in     in the amino acid
sequence represented by SEQ ID hiebLys at position 12 is substituted with
Val and 01    position 39 is substituted with Len in the amino acid
sequence represented by SEQ ID '\1 S%, 20 (4) an amino acid sequence in tch
Lys at position .2 is substituted with WI and Lou at position 45 is
substituted with Plie in the amino acid sequence represented by SEQ NO:1:2;
an amino acid sequence in which Lys at position 12 is substituted with Val
and Met at position 48 is substituted with lie in the amino acid sequence
represe ned by SEQ ID 25 Na12;    (6) ai amino acid sequence in which Lys
ation 12 is substituted with Val and Arg at position 67 is substituted with
Lys in the anacid sequence represented by SEQ ID NO: 12;    (7) an amino
acid sequence in which Lys at pos n 12 is substituted with Val and Val at
30 position 68 is substituted with Ala in the aminosequence represented by
SEQ NO:12;  (8) an amino acid sequence in which Lys at position 12 is
substiniS with Val and Ile at position 70 is substituted with Ltu in the
amino acid sequence represented by SEQ /.1) NO::12;  (9) an amino acid
sequence in which Lys at position 12 is substitutethV at position 72 is
substituted with Val in the amino acid sequence represented NO:12;  



(10) an amino acid sequence in which Lys at position 12 is substituted with
WI andihr at position 74 is substituted with Lys in the amino acid sequence
represented by SEQ ID NO:12;  (11) an amino add sequence in which Lys at
position 12 is shstituted with Val and Ala at position 97 is substituted
with TM in the amino acid sequence represented by SEQ NO:: 12;  (12) an
ammo acid sequence in which Val at position 20 is substituted with Len and
Mg at position 38 is substituted with Lys in the amino acid sequence
represented by SEQ ID NO:12; 10 (13) an amino acid sequence in which Vat at
position 20 is substituted with Len and Glit at position 39 is substituted
with Lou in the amino acid sequence represented by $EQ, NO:12;  (14) an
amino acid sequence in which Val at position 20 is substituted with Len and
Lek at position 45 is substituted with Km in theacid sequence represented
by SEQ ID 15NO:12;  (15) an amino acid saquence in which Vol at position 20
is substituted withLen and Met at position 48 is substituted with lie in
the amino acid sequence represented by SEQ ID NO:12  (16) an amino acid
sequence in which Val at position '20 is substituted with Lea and Arg, at
position 67 is substituted with Lys in the amino acid sequence represented
by SEQ ID NO:12; (17) an amino acid sequence in which Val at position 20 is
substituted with Len and Val :Mimi 68 is substituted with Ala in the amino
acid sequence represented by SEQ ID NO: 12; amino acid sequence in which
Val at position 20 is substituted with Lett at position 70 is substituted
with Lau in the amino acid sequence represented by SEQ ID NO:12;  (19) an
amino add sequence inposition 20 is. substituted with Lea and Ala      at
position 72 is substituted withamino acid sequence represented by SEQ 30
NO:12;  (20) an amino acid sequence in which Val at position 20 is
substituted with Leo and Tin at position 74 is substituted with Lys in the
amino acid sequence represented by SEQ N0:12;  (21) an amino acid sequence
in which Vai at position 20 is substituted with Lett and Ala at position 97
is substituted with 'Du In the amino acid sequence represented by SEQ ID
(22) an amino acid sequence in which AT at position 38 is substituted wth
Lys and Gin at position 39 is substituted with Lett in the amino acid
sequence represented by SEQ ID NO;12; (23) an amino acid sequence in which
An; at position 38 is substituted with Lys and Lou at position 45 is
substituted with The in the amino acid sequence represented by SEQ ID
NO:12; (24) an amino acid sequence in which Arg at position 38 is
substituted with Lys and Met at position 48 is substituted with ik in the
amino acid sequence represented by SEQ ID NO:12; 



(25) an amino acid sequence inrg at position 38 is substituted with Lys and
Avg at position 67 is substituted with Lys in the amino acid sequence
represented by SEQ in NO:12;  (26) an amino acid sequence in which Arg at
position 38 is substituted with Lys and Mi.1 at position 68 is substituted
with Ala in the amino acid sequence represented by SEQ ID NO;12;  (27) an
amino acid sequence in which AT at position 38 is substituted with Lys and
Ile at position 70 is substituted with Lee in the amino acid sequence
represented by SEQ  (28) an amino acid sequence in which AT at osition 38
is substituted with Lys and Ala at position 72 is substituted with Val in
the amino acid sequence represented SEQ NO:12;  (29) an amino acid sequence
in which Arg at position 38 is substituted with Lys and 'Mr at position 74
is substituted with Lys in the amino acid sequence represented by SEQ iD
NO:12; 25 (30) an amino acid sequence in whichposition 38 is substituted
with Lys and Ala at position 97 is substituted with Thr in the amino acid
sequence represented by SEQ ID NO:1 ?;    (31) an amino acid sequence in
which Gin at position 39 is substituted with Lea and Lou at position 45 is
substituted with Phe in the amino acid sequence represented by 30 SEQ ID
N0:!2;  (32) an amino acid sequence in which Gin at position 39 is
substituted with Leal and Met at position 48 is substituted with lie in the
amino acid sequence represented by SEQ ID N0;12;    (33) an amino acid
segue= in which Gin at position 39 is substituted with Leu and Arg 35at
position 67 is substituted with Lys in the amino acid sequence represented
by SEQ ID NO:12;  (34) an amino acid sequence in which Gin at position 39
is substituted with Am and Val at position 68 is substituted with Aia in
the amino acid sequence represented by SEQ NO1.2;  (35) an amino acid
sNuence in which Gin at position 39 is substituted with Lau and lle at
position 70 is substituted with Lea in the aminosequence represented by SEQ
ID NO:12;  (36) an amino acid sequence in whichGht at position 39 is
substituted with Len mid.AIa at position 72 is substituted with Val in the
amino acid sequence represented by N0:12;  (37) an amino acid sequence in
which Obi at position 39 is substituted with Lou and Thr at position 74 is
substituted with Lys in the amino acid sequence represented by SEQ ID NO:
12:  (38) an amino acid sequence in which Gin at position $9 is
substituted. with Len at position 97 is substituted with Thr in the amino
acid sequence represented by SEQ ID NO:i2;  (39) an amino acid sequsce in
which Len at position 45 is substituted with The Met at position 48 is
substituted with lie in the amino acid sequence represented by SE ID NO:12;



(40) an amino acid sequence ii. which ..ett at position 45 is substituted.
with Phe and Arg 20 at position 67 is substituted with Lys in the amino
acid sequence represented by SEC? ID NO: 12; (4 I) an amino acid sequence
in which Len at position 45 is substitutedThe and Val at position 68 is
substituted with Ala in the amino acid sequence represented by SEQ ID NO:
1.2; 25 (42) an amino acid sequence"eh Lett at position 45 is substituted
with The and he at position 70 is substituted with Lett in the amino acid
sequence represented by SEQ ID NO:12;    (43) an amino acid sequence in
which Leo at position 45 is substituted with The and Ala at position 72 is
substituted with VaJ in the ainino acid sequence represented by SEQ 30 NO;
12  (44) an amino acid sequence in which Leo at positionsubstituted with
The and 'Mr at position 74 is substituted with Lys in the amino acid
sequence represented  by SEQ ID NO:12;  (45) an amino acid sequence in
which Len at position 45 is substituted with Pile and Ala at position 97 is
substituted with Thr in the aminosequence represented by SEQ ID NO:1'2;
(46) an amino acid sequenceMich Met at position 48 is substitutedIle and
Arg at position 67 is substituted with Lys in the amino acid sequence
represented by SEQ ID NO:! 2;  (47) an amino nit, sequence in which Met at
position 48 is substituted with lie and V, at position 68 is substituted
with Ala in the atnitio Athd sequence represented by SEQ ID NO:l2:  (48) an
ammo acid sequence in whichposition 48 is substituted with Ile and fie at
position 70 is substituted with Len in the amino acid sequence represented
by SEQ NO:12; 10 (49) an amino acid sequence in which Met at position 48 is
substituted with Tie and Ala at position 72 is substituted with Val in the
amino acid sequence represented by SEQ ID  (50) an amino acid sequence in
which Met at position 48 is substituted with lie and TM at position 74 is
substituted with Lys in the amino acid sequence represented by SEQ1D NO;12;
(51) an amino acid sequence in which Met at position 48 is substituted with
He and Ala at position 97 is substituted with Par in the amino acid
sequence represented by SEQ NO:12;    (52) an amino acid sequence in which
Arg at position 67 is substituted with Lys and Val 20 at position 68 is
substituted with Ala in the amino acid sequence represented by SEQ NOT);
(53) an amino acid sequence in which Arsz at position 67 is substItutad
with. Lys and He at position 70 is substituted with Lou in the amino acid
sequence represented by SEQ. ID NO :12; 



(54) an amino acid sequence in which M, at position 67 is substituted with
Lys and Ala at position 72 is substituted with WI in the amino acid
sequence represented by SEQ NO; 12;       an amino acid se aence in which
Mg at position 67 is substituted with Lys and Tin at position 74 is
substituted with Lys in the amino acid sequence represented by SEQ ID 30
NO;12;  (56) an amino ' seuence in winch Am at position 67 is substituted
with Lys and Ma at position 97 is substituted with Mr in the amino acid
sequence represented by SEQ TO NO:12;  (57) an amino acid sequence in which
Val at position 68 is substituted withAla an at position 70 is substituted
with Len in the amino acid sequence represented by SEC:ID NO: 12;   (58) an
ammo acid sequence in which Val at position 68 is substituted With Ma and
Ala at position 72 is substituted with Val in the amino acid sequence
represented by SEQ ID NO:12;    (59) an amino acid sequence in which WI at
position 68 is substituted with Ala and Thr Sat position 74 is substituted
with Lys in the amino acid sequence represented by SEQ ID NO: i 2;  (60) an
amino acid sequence in which Val at position 68 is thstinned with Ma and
Ala at position 97 is substituted with Thr in the amino acid sequence
represent,SEQ N012; 10(61) an amino acid sequence in which lie at position
70 is substituted with Len and Ala at position 72 is substituted with Val
in the amino acid sequence represented by SEQ U) NO:! 2;  (62) an amino
acid sequence in which Iletied with Leo and 'Ihr at pettion 74 is
substituted with Lys in the a.cc represented by SEQ ID NO:12;  (63) an
amino acid sequenc(, in which Ile at position 70 is substituted with Leo
and Ala at position 97 is _substituted with flit in the amino acid sequence
represented by SEQ NO:12;     (64) an amino acid sequence in which Ala at
position 72 is substituted with Val and 'Mr 70 at position 74 is
substituted with Lys in the amino acid sequence represented by SEQ NO: 1$;
(55) an amino acid sequence in which Ala at positIon 72 is substituted with
Val and Ala at position 97 is substituted with Mr in the. amino acid
sequence represented by SEQ ID NO:12; (66) an amino acid sequence in which
ihr at position 74 is substituted with Lys and Ala at position 97 is
substituted with Thr in the amino acid sequence represented by SE.Q ID NO;
12, [0075] 



Specific examples of the atnino acid sequence of VII in which a subn is
30introduced indude the following (1) to (12) amino acid sNuences, for
example:  (1) an amino acid sequence in which Lys at position 12 is
substituted with Val in the amino acid sequence represented by SEO NO;12;
(2) an amino acid sequence in which Val at ,position 20 is suhstitut'ed
withLen in the amino acid sequence represented by SEQ NO:12; 35 (3) an
amino acid sequence in which Arg at position 38 is substituteLys in the
amino acid sequence represented by SEQ ID NO: 12; (4' an amino acid
sequence in which Gin at position 39 is substituted with Len in the mine
acid sequence represented by SEQ ID NO: 12; amino acid sequence in which
Leu at position 45 is substituted witthe amino acid sequence represented by
SEQ ID Nth12;  (6) an amino acid sequence in which Me; at position 48 is
substit led with lie amino acid sequence represented by SEQ NO:12;  (7) an
amino acid sequence in which Arg at position 67 is substi.in the amino acid
sequentv represented by SEQ ID NO:! 2;  (8) an amino acid sequence in which
Val at position 68 is substitatod 10 anikno acid sequence represented by
SEQ ID NO:12;  (9) an amino acid sequence in which lie at position 70 is
substituted wit amino acid sequence represented by SEQ ID NO: 12;  (10) an
amino acid sequence in which Ala at position 72 is substi <0, amino acid
sequence represented by SW ID NO; 12; (1 i) an amino acid sequence in which
flit at position 74 is substituted amino acid sequence. represented by SEQ
ID NO: 12; (12) an amino acid sequence in which Ala at position 7 is
substItuted with Mr in the amino acid sequence represented by SEQ ID NO: 2.
(0076]        Among the abo ye amino acid sequences of VII, the amino acid
sequence mpresemed by SEQ ID NO: 12. an amino acid sequence in which Lys at
position 12 is 



substituted with MA, Vid at position 20 is substituted with Leu, Mg at
position 38 is substituted with Lys. Gin at position 39 is substituted with
Lea, Len at position 45 is substituted with Phe, Met at position 48 is
substituted with lie, Mg at position 67 is substituted with Lys. Val at
position 68 is substituted with Ala, Ile at position 70 is substituted with
Len, Ala at position 72 is substituted with Val, Tin' at position 74 b
substituted with Lys and Ala at position 97 is substituted with Mr in the
amino acid sequence represented by SEQ ID NO:12 are preferable. [0077]
30The Intraized antibody of the present invention preferably includes VI,
comprising amino acid sequence in which He at position 2, Pro at position
15, (Mn at position. 50, Tyr at position 92 in the amino acid sequence
represented by SEQ ID NO: 14 me substituted with other amino acid residues,
and preferable examples of VI, of the present invention also
includecomprising an amino acid sequence in which Pro at position 15, (An
at position 50. Tr at position 92 in the amino acid sequence represented by
SEQ NO:14 are substituted with other amino acid residues. (00781
In addition, VI, selected from the following (1) to (4) is aso preferable
as VL contained in the humanized antibody of the present invention:  (1) VI
comprising an amino acid sequence in which Gin at position 50 and Tyr at
position 92 in the amino acid sequence represented by SEQ ID NO:14 are
substituted with other amino acid residues;  (2) VT. comprising an amino
acid sequence in which Be at position 2 and Tyr at position 92 in the amino
acid sequence represented by SEQ u) NO: 14 are substituted with other amino
acid residues;  (3) VI, comprising an amino acid sequence in which Pro at
positand 'Tyr at position 92 in the amino acid mit:oleo represented by SEQ
NO: 14 are substituted with other amino acid residues;  (4) VL comprising
an amino acid sequence in which fie at position 2 and Gin at position 50 in
the amino add sequence represented by SEQ ID NO: 14 is substituted with
another amino acid residue, IS[00791       The amino acid sequence of the
VL include, for example, an amino acid sequence in winch at least one
modification selected from modifications of substituting Ile at position 2
with Val, Pro at position 15 with Lem Gin at position 50 with Lys and Tyr
at position 92 with Phe in the amino acid sequence represented by SEQ. ID
NO; 14 is introduced, [9080]        More specific examples of the amino add
sequence of the VL, in the antibixty of the present invention in which the
above modifications are introduced include, Mr example, the amino acid
sequence of the 'IL in which the following thin to one 



25substitutions are introduced. [00811 Specific examples of the amino acid
sequence of VL in which four substitutions are introduced include an amino
acid sequence in which lie at position 2 is substituted with Val,. Pro at
position 15 is substituted with Len, Gin at position .50 is 30 substituted
with Lys and Tyr at position 92 is substituted with Pile in the amino acid
sequence represented by SEQ ID Nth. 14, [00821 Specific examples of the
amino acid sequence of Vt. in winch three substitutions areS introduced
include the Milowing (1) to (4) amino acid sequences: (1) an amino acid
sequence in which De at position 2 is substituted with Vai, Pro at position
15 is substituted with ten and Cm. position 50 is substituted with Lys in
the amino acid sequence represented by SEQ ID NO:14;   (2) an amino acid
sNuence in *hich lie at rsition 2 is substituted with Vaifl Pro at position
15 is substituted with Leu and Tyr at position 92 is substituted with he in
the amino acid sequenc.c represented by SEQ ID NO:14;  (3) an amino acid
sequence in which Ile at position 2 is substituted with Vat, (tin at
position 50 is substituted with Lys and Tyr at position 92 is substituted
with Phe in the amino acid sequence represented by SEQ ID NO: 14.;  (4) an
ninino acid sequence in which Pio at position 15 is substituted with Lenat
position 50 is substituted with Lys and Tyr at position 92 is substituted
with P amino acid sequence represented by SEQ ID NO:14. 10[00831
Specific examples of the amino acid sequence of VI. in which two
substitutions are introduced include the follownto (6) amino acid
sequences:    (1) an amino acid sequence in which He at position 2. is
substituted with WI and Pro at position 15 is substituted with Lou in the
amino acid sequence represented by SEQ 15NO:14;  (2) an amino acid sequence
in which lie at position 2 is substituted with Val and Gin at position 50
is substituted with Lys in the amino acid sequence represented by SEO ID
NO:14;    (3) an amino acid sequence in which He at position 2 is
substituted with Va and Tyr at 20 position 92 is substituted with Phe in
the amino acid sequence represented by SE N0:14; 



(4) an amino acid sequence in which Pro at position 15 is substituted with
Len and Gin at position 50 is substituted with Lys in the amino acid
sequence represented by SEQ ID NO:14; 25) an amino acid sequence in
whichposition iSis substituted withand Tyr at position 92 is substituted
with Phe in the amino acid sequence represented SEQ NO:14; (6) an ammo id
sequence in which Gin at position 50 is substituted with Lys a at position
92 is substituted with Phe in timo acid sequence represented by SEQ ID
30NO': 14. )084)           eific examples of the amino add sequence of VI_
in which one substitution is introduced include the following (1) to (4)
amino acid sequences:      (1) an amino acid sequence in which Ile at
position 2 is substituted with Val 35 amino acid sequence represented by
SEQ ID NO:14;  (2) on amino acid sequence in which Pro at position 15 is
substituted with Lk amino acid sequence represented by SEQ NO: 14;  n amino
acid sequence in while,position 50 is subs tiMed with Lys in the amino acid
sequence represented by SEQ ID NO: 14; (4) an amino acid sequence in which
Tyr at position 92 is substituted with The in the amino acid sequence
represented by SEQ ID NO:] 4. [00851        Among the above amino acid
sequences of VI:, the amino acid sequence represented by SEQ ID NO: 14, an
amino acid sequence in which Ile at position 2 is substituted with Val, Pro
at position 15 is substituted with Leu, Gin at position 50 is substituted
with Lys and Tyr at position 92 is substituted with The in the amine acid
10 sequence represented by SEQ NO:14, and an amino acid sequence in which
Gin at position 50 is substituted with Lys and Tyr at position 92 is
substituted with Phe in the amino acid sequence represented by SEQ ID NO:
14 are preferable, (00861          Specific examples of the antibody of tbe
presafl invention include any one of 15 the antibodies each of which is
obtained by combining the above mentioned VII and VE* respectively, [00871.



Preferable exarnpks of the antibody of the present invention -lode the
following antibodies (i) to (4), for example.: 20 (1) a humanized antibody
comprising VII which comprises the amino acid sequence represented by SEO
ID NO:12 and VL which comprises the amino acid sequence represented by SEO
ID NO; 14;    (2) a humanized antibody comp mg VII which cotnprises the
amino acid seqi represented by SEQ 10 NO:12 and VI, which comprises any one
of the amino acid 25sequences shown in Pig. 2;  (3) a humanized antibody
comprising VII which comprises any one of the amino acid sequences shown in
Fig. 1 and Vt.: which complise,s the amino acid sequence represented by SEQ
ID NO:14;   (4)a humanized antibody comprising VII which comprises any One
of the amino acid 30 sequences shown in Fig, 1 and VT.. which comprises any
one of the amino acid sequences shown in Fig. 2, [0088]   Among the amino
acid sequences ofthe VII shown in Fig. 6E4IIVO and 12 are pmferable. In
addition, among the amino acid sequences of the VI_ shown , 6E4INO, IT,V2a
and LV4 are preferthle, [0089]           Accordingiy, as the m 'zed
antibody comprising VH which comprises any one of the amino acid sequences
shown i Fig. 1 and VL which comprises any one of the mine acid sequences
shown in Fig. 2, the humanized antibody commising VH which comprises any
one of the amino acid sequences among 6134HVO and BY 12 shown in Fig. 1 and
VI: which comprises any one of the amino acid sequences among 6E4EVO, L.V2a
and IN4 shown in Fig, 2 is preferable. 1,0090] Speciiieafly, examples
include the humanized antibody comprising VII which comprises the amino
acid sequences represented by SEQ ID NO: 12 or 15 and Vt. which 10
comprises any one of the. amino acid sequences represented by SEQ ID
NOs:14, 16 and 17. [0091]          As the combination of the amino acid
sequence of VII shown in Fig and the amino acid sequence of VL shown in
Fig. 2, the combinations of WO and LVO, IWO IS and IN2s, HVO and EV4 and MV
12 and IN4 are preferable. [0092]        Accordingly, as the antibody of
the present mvention. the ibliowing humanize antihm es(4) are more
preferable: 



(1) a h:wnaniz.ed antibody (HVOINO) comprising Vli which comprises the
amino acid sequence teptesented as HVO in Fig. 1 and VI. which comprises
the amino acid sequence represented. as 1)10 in Fig. 2;  (2) a humanized
antibody (HVOLV2a) comprising V1:1 which comprises the amino acid sequence
represented as no in Fig. 1 and VI, which comprisesacid sequence
represented as LV2a in Fig. 2; 25 (3) a humanized antibody (HVOLV4)
comprising VII which comprises the amino acid sequence represented. as 11V0
in Fig. 1 and VL which comprises the amino acid sequence represented as LV4
in Fig. 2; (4) a humanized antibody (.11V1212V4) comprising VII which
comprises the amino acid sequence represented as HV12 in Fig. I and VL
which comprises the amino acid 30sequence represented as I<14 in Fig. 2.
[00931        Specific examples of the above antibodies include a humanized
antibody in which the combination of the amino acid sequences contained in
VU and VL are SEX) ID NOs;12 and 14; SEQ ID NOs;12 and 16; SEQ ID NOs;12
and 17; and SEQ ID S. and IT (0094)         In addition, examples of the
humanized antibody of the present invention in:Andes a humanized antibody
which competes with the above humanized antibody in the binding of an AD
oligotner and a humanized antibody which hinds to an epitope which is the
same as the epitope recognized by the above humanized antibody. [90951 in
the present. invention, a human antibody is originally an antibody
naturally  existing in the human body, and it also includes antibodies
obtained from a human antibody pimp library, a human autibody-pmducing
ti:ansgc.kaie animal, and the like, which are prepared based on the recent
advance in genetic engineering, cell engineering and developmental
engineering techniques, [0()961 The antibody existing in the human body can
be prepared, for example isolating a human peripheral blood lymphocyte,
immortalizing it by infecting with virus or the like and then cloning it to
thereby obtain lymphocytes capable of producing the antibody, cultnring the
lymphocytes thus obtained, and purifying the antibody from the supernatant
of the culture. [00971 



The human antibody phage library is a library in which antibody fragments
such as Fab and scFv are expressed on the phag,e surface by inserting a
gene encoding an antibody prep.amd from a human B cell into a phage gene. f
0098 j A phage expressing an antibody fragment having the desired antigen
binding       on the cell sin-thee can be recovered from the library, using
its activity to bind to an antigen-immobilized substrate as the index. The
antibody fragment can be converted lizther into a human antibody molecule
comprising two full H chains and two fail L chains by emetic engineering
techniques, [0099] A human atnibody-pmducing tansgeni.c. animal is an
animal in which a human antibody gene is integrated into cells,
Specifically, a human antibody-producing transgenie animal can be prepared
by introducing a acne encoding a human antibody into a mouse. ES cell,
grafting the ES tell into an early stage embryo of other mouse and then
developing it tOtO a complete animal, 101001          A human antibody
derived from the human antibody-producing transgenic non 35 human animal
can be prepared by obtaining a human antibody-producing hybridoma by a
hybridoma preparation method usually carried out in nou-human animals,
culturing        taitied hybndona and producing and a '-ninulating the
human antibody in the suNmatant of the culture, [0101]        An antibody
or antibody fragment thereof in which one or more amino adds are deleted,
substituted, inserted or added into the amino acid sequence constituting
the above antibody or antibody fragment, having activity similar to the
above antibody or antibody fragment is also included in the antibody or
antibody fragment of the present let160a,. [0 102] 10The number of amino
acid residues which are deleted, substituted inserted
-Wed is one or more, and is not specifically limited, but it is within the
range where deletion, substitution or addition is possible by known methods
such as the site - directed mutagenesis described in Molecular Cloning,
Second Edition, Cold Spring Harbor Laboratory Pleas (1989); Current
Protocols in Molecular Biology John Willy & Sons (1887499Th Nudek Acids
Research, AS 6487 (1982), Proc. Mot Acaci Sd. USA, 79, 6409 (1983); Gene,
34, 315 (1985), Nucleic Acids Research, 13, 4431 (1985); Pmg, Nod. Acad Set
LISA, 82." 488 (1985) or the like. For example, the number is 



to dozens, preferably 1 to 20, more preferably i to 10, and most preferably
I to 5, f!.11031 20Deleting, substituting, inserting or adding one or more
amino add residues in the amIno acid sequence of the above antibody means
the followings. That is, it means there is deletion, substitution,
insertion or addition of one or plural amino acid residues at any positions
in one or plural amino acid sequences of the antibody within a single
sequence Also, the deletion, substitution, insertion or addition may occur
at the same time and the amino acid which is substituted, Inserted or added
may be either a natural type or a non-natural type, (01041 The nantra1 type
aminoincludes Lahmine, I -aspizagine, I aspartic acid, L-glutamine.
E.,-glutamic acid, glyeine, trhistidine, &Thum,
L-methionine,L-phenylalanirre, L-proline, L-serine, Ethreonine,11.-
tryptophan, Is-tyrosine,1,-cysielne and the like. [01053    Pmferable
examples of mutually substjtwabie amino acids are shown bUow. amino acids
in the same group are mutually substitutable, Group A: iencinc, isoleueine,
ncrleucirte, valine, norvalirte, alaugne, 2-aminobutan methionine,
0-methylserine, t-butylglyeine, t-butyladanine, cyclohexylalanine  Group B:
ascantic acid, g1utak acid,isoaspartic acid, isogutamic acid, 2-
minnoadipic acid, 2-aminosuberic acid Group C: asparagine, glutamine
Groupatginine, omithitte, 244iaminobutanoic acid ,34pionic acid Group :
prolme, :3-hydroxyproline, 4-hydroxypmline erroup F: wine, threonine,
bornoserim Group 0: phenylalanine, tyrosine [0106) 



The antibodyent of the present invention includes Fab, Ft& oody, dsFv, a
peptide comprising (DR and the like. [0107)          An Fab is an antibody
fragment having a molecular weight of about 50,000 and having antigen
binding activity, in which about a half of the N-terminal side of H chain
and the entire L chain, among fragments obtained by treating an IgG
antibody molecule with a protease, papain (cleaved at an amino acid residue
at position 224 of the H chain), are bound together through a disulfide
bond. [0108] The Fab of the present invention  can be obtained by treating
a monoclonal 20 antibody which specifically recognizes an AP oliimmer and
binds to the extracellular domain, with a protease, pgiain. Also, the Fab
Can be produced by inserting DNA encoding lab of the antibody into an
expression vector for prokaryote or an expression vector for eukaryote, and
introducingvector into a prokaryote or eulanyote to expness the Fab. 9
An F(abl, is an antibody fragment havina a molecular weight of about
100,000 and antigen binding activity and comprising two Lab regions which
are bound hinge ponion obtained by digesting the lower park of two
disulfide bonds in the region of IgG, with an enzyme, pepsin. 30[0110]
The F(ab1), of the present invention can be obtained hy treating a
monoclonal antibody which specifically recognizes an Ap (diviner and binds
to the estacellutar domain, with a protease, pepsin. Also, the F(ab')2 can
be produced by binding Fab' described below via a thioether bond or a
disulfide bond. 101111           An Fab' is an antibody M gment having a
molecular weight of about 50,000 and antigen binding activity, which is
obtained by cleaving a disulfide bond at the 1 region the above F(ab)2.,
[01121 5The Fab' of the present invention can be obtained by treating Rah%
which 



specifically recognizes an Ap oligorner and hinds to the extracellular
domain, with a reducing agent, dithiothreitol. [0113] Also, the Fab' can be
produced by inserting DNA encoding Fab' fra the antibody into an expression
vector fbr prokaryote or an expression vector fra eukaryote, and
introducing the vector into a prokaryote or eukaryote to express the Fab`,
[01141        An scFv is a VP4>-4T or V L-P-VII polypepride in which a VII
chain and a VI, chain are linked using an appropriate peptide linker
(hereinafter referred to as "P") and is an antibody fragment having antigen
binding activity. [0115] The seN ofsent inventionhe produced by obtaining
cDNAs encoding VII and VI, of a monoclonal antibody which specifically
recognizes an oligorner and binds to the extraceliular domain, constructing
DNA encoding the set inserting the DNA into an expression vector for
prokaryote or an expression vector for eakaryote, and then introducing the
expression vector into a prokaryote or eukaryote to express the seFv, 61
A diabody is an antibody fragment wherein sal., is din-mired, and has
divalent antigen binding activity, In the divalent antigen binding
activity, two antigens may be the same or different. [0117J        The
diabody of the present invention can be produced by obtaining cDNA,s
encoding VH and VI, of a monoclonal antibody which specifically recognizes
an Al) 30 oligomer and binds to the extracellular domain, constructing DNA
encoding the sc,Fv so that the length of the amino acid sequence of is S or
less residues, inserting the DNA into an expression vector for prokaryote
or an expression vector for eukaiyote, and then introducing the e.pression
vector into a prokaryote or eukaryote to express the diabody. [01181 35A
ilsFs, is ohtajned by binding polype,ptides in ve amino acid residue of
each of VII and VI, is substituted with a eysteine residue via a disulfide
bond between the cysteine residues. The amino acid residue to be
substitutedysleine residue  can be selected based on a
three.dimensionalstructure cant accordance with the method shown by Reiter
et . [Protein Eng (1994)1    tibody in zgi 1 692 



9          e dsFv of the present invention can be produced by obtaining
eDNAs encoding VII and VI. of a monoclonal antibody which specifically
recognizes an Ap oligomer and binds to the extracelluitu- domain,
consmicting DNA encoding dsFv, inserting the DNA into an exine,ssion vector
for prokaryote or an expression vector tbr eulau-yote, and then introducing
the expression vector into a prokaryote or enkarynte to 10express the dsFv,
[0120]        A peptide comprising CDR is constituted by including at least
one region or more of CDRs of VII or VI.. A peptide comprising plural CDRs
can be produced by connecting CDRs directly or via an appropriatc peptide h
The peptide comprising CDR of the present invention can be produced by
constructing DNA encoding CDRs of VII and V1.. of a humanized antibody
which specifically recognizes en Af3 firmer of the present invention,
inserting the DNA into W.COTI vector for prokaryote or an expression vector
for ettkaryote, and then 20introducing the expression vector into a
prokaryote or eukaryote to express the peptide. The peptide conquising CDR
can also be produced by a chemical synthesis method such as :Enloe method
and trine method. [0122] The antibody of the present invention includes an
antibody derivative in which the imti,A13 oligomer humanized antibody of
the present invention or the antibody fragment thentxif is chemically or
genetic&ly bound to a radioisotope, a low-molecular agent, a high-molecular
agent, a protein, a therapeutic antibody and the like, [0123]
eative of the present invention can be produced by chemically cowugating. a
radioisotope a low-molecular anent, a iiih-inoleculai agent, a protein, a
therapeutic antibody and the like to the N-terminal side or C-terminal
side. a an H chain or an L chain of the anti-AP oligorner humanized
antibody or the antibody fragment thereof* an appropriate substitutim or
side chain in the antibody of the antibody fragment, a sugar chain in the
antibody or the antibody fragment and the like kintibotzty Engineering
Handbook published by Chijin Shokan (1994)]. [0124]           Also, the
antibody derivative of the present invention can be genetically produced by
linking a DNA encoding the anthAli ollg,omet humanized antibody of the
present invention or the antibody fragment thereof to other DNA encoding a
protein to he conjugated or DNA encoding a therapeutic antibody, inserting
the DNA into a vector 5for expression, and introducing the expression
vector into a host ed. 



[0125]        In the case where the above antibody derivtuive is used as a
detection regent, a regent for quantitative, determination or a diagnostic
agent for the detection method, quantification method or diagnosis method,
respectively, examples of the agent to which 10the anti-AP ollgorner
bairannizrxi antibody or the antibody fragment themf in the present
invention is conjugated inaudes a lalw-1 which is generally used in
immunologic& detecting or measuring method. [0126] The label includes
enzymes: such as alkaline phosp.batue, peroxidase and luciferase,
luminescent materials such as acridinium ester and lopinno, fluorescent
'als such as fluorescein isothiocyanate (TIM and tetramethyl rhodamine
isothiocyanate (MC). [0127] Hereinafter, a method for producing the
antibody is described. 201. Production of Anti-AP thigomer Monoclonal
Antibody        in the present invention, the anti-AP oligorner monocional
antibody can he produced in the following manner, [0128] (1) Preparation of
AtUigen 25As a method for producing an AP oligoiner as antigens, a
synthetic42 (PeptideInc. Osaka) is dissolved in deionized distilled water
or in 10 rumen of phosphate butler and incubated at 37 t for 18 hours, and
the peptide is separated by 4 to 12 % SOS-PAGE, and the resulting material
is visualized by C132 staining, ortiy an API-42 tetramer without
contamination elan A131-42 monomer are then collected, and 30 thereby
A131-42 oligomers can be produced, [01291       Ap140 oligoniers comprising
more oligrunets can be prepared by chemical conjugation of
6-carboxytetrametbylrhodamine 64AMBA) (SIGMA) to the Ntenninal of the
synthesized Ap1-40 peptide using a conventional method, followed by
polymerization reaction with the synthetic Al11-40 (Peptide Institute, Inc,
Osaka). 



[0130] (2) Inummization oft                2.5 ug of Ai.4$ tetnunen or
41-40 airmen is esnulsitied by complete Frelmd's adjuvant, Then, the
antigen is immutted on a footpad of a Balb-o mouse. And subsequently, six
additional inurumizations are pertbnned. The fusion between
antibody-producing, cells and myeloma cells can be perfontS in a known
5method such as a method by Kohler and Milstein, et at (Kohler. C3 and
Milstein, C., Methods- Enzymic. (1981) 73, 346) or the like. Specifically,
immunocytes producing the antibody are obtained from inguinal lymph HAL'S
of a mouse to which the antigen has been immunized, f01313 10The
immunization s c :tied out by administering the antigen to the animal
throtmh subcutaneous, intravenous or intraperitoneal injection together
with an appropriate adjuvant such as complete Freund',s adjuvant and
combination otamuminurn n hydroxide gel with pertussis vaccine. [01321
When a partial peptide is used as the antigen"a conjugate to a carrier
protein such as BSA (bovine serum albumin) and KIM (keyhole limpet
hemocyanin) is produced for use as the antigen, [0133] The animal turamized
with an antigen may be any animal, so long as a hybridorna can be prepared,
and mouse, rat, hamster, chicken, rabbit or the like is ably used, Also,
the antibody of the present invention includes an antibody produced_ by a
hybridoma obtained by fusing a myeloma cell with the cell having
antibody-producing activity derived from such an animal after in vitro
immuniation, [01341 25Preparation of 'nye:Ionia cells 



Established cell lines derived Nom mouse are used as myeloma Examples
include 8-azaguanine-resistant murine myelorna cell line (derived from
BALatc) P3-X63Ad--t3 (P3-131) [Current Mpics it: Microbiology and
leuminology, JIL 1 (19781), P3-NS(NS-1) [European511 (1976)1, SP2/0- 30
Ag14 (SP-2) (Nonee, 276, :269 (1978)1, P3-X63-Ag8653 (653) [1. Immunology,
123, 1348 (I 979)1, P3-X63-Ag8 (X63) (Nature, 25.6,4% (1975)] and the like,
[01351        The myeioma cells are subcultured in a normal medium [RPMI
1640 medium containing glutamine, 2-mercaptnethanol, genuanicin, PBS and
8-azaguanine]. The cells are transferred in the normal medium 3 or 4 days
before cell fusion, to ensure the cell number of 2x107or more on the day
tbr %siert. 10136) (4) Ccli Fusion and Preparation of Monoclonal
Antibody-Producing Hybridc             'doma can be produced by fusing the
antibodytroducing cc fusion obtained in step (2) and the tnyelotna cells
obtained in step (3) using polyethylene glycol 1500. 1,0137)        After
the culturing, a portion of the culture suix.sinatard is sampled and
subjected to hybridoma screening methd sutch as dot-blotting and binding
assay to identify the cell population producing antibodies which is
reactive to AO olinomers and not to Ap monomers as dcsetibed below, Tlien,
cloning is carded out twice by a limiting dilution method NT medium (HAT
medium without aminopterin) is used in the first round, and the normal
medium is used in the second round], and a hybridorna which stably shows a
high antibody titer is selected as the monoclonal antibody-producing
bridoin a. [0138] (5) Preparation of Purified Monoclonal Antibodies The
hybridoma cells producing a monoclonal antibody obtained by step (4) are
administered by intrapetitoneal injection into 8- to 10-week-old mice or
nude mice which is pretreated with pristane (0.5 niL of 2,6,10,
14-tetramethylpentadocane (onsume) is intraperimileally administered,
followed by feeding for 2 weeks), 20101391       The hybridoma fonne
ascites tumor in 10 to 21 days, The ascitic fluid is collected from the
mice, eurarifuged to remove solids, subjected to salting out with 40 to 50%
ammonium sulfate and then precipitated by eaprylic acid, passed through a
DEAE-Sepharose column, a protein A column or a gel filtration column to
collect lg,G 25or igM fractions as purified monociong antibodies, [0140j 



(6) Selection of Monoclonal Antibc-ailes As a Mt        tecti g the
antibody 30index, reciting the antibody, it is possible to exemplify a
method of biding activity of the antibody to an Ap oligomer as an  (01411
The binding activity of the antibody of the present invention, against the
oligotnef can be analyzed using at least one of the methods such as
absorbance measurement method, my:tie linked immunusorbent assay method
(dot 35 blot method, ELISA), enzyme immunoassay method (MA},
radioimmunoassay method ou,A), immunofluorescence method and iliticore
(Biacom Life Science) using the surface plastron resonance. method (SPR,
method), 64 L4n7 5339.41        Specifically, the binding of the anti-AP
oligonier monoclonal antibody to the A[3 odgorner can be determined by the
dot blot method in which 2,5 M of API-42 (23 fig/dot) is pre-incubated for
18 hours:, followed by being immobilized on a nittbeelltilose membrane
After blocking the non-specific binding site on the membrane with phosphate
butler solution txmtaining 5 % of reduced-tht milk, I .(4, of BSA and 0.05
% of Tween-20, the membrane is incubated with culture supernatant, and
thereby theM agonies binding antibody in the culture supernatant can be
detected by horseradish peroxidase labelled goat anti-mouse F(ab1)?, 3000;
Amershazn) using an 10 enhanced chemiluminescence (EU) kit and LAS3000mini
(Fuiitsu, Tokyo, Japan) (WO 2009/051220). [0143j        The MASA is carried
out by immobilizing the antibody onto a plate, adding an antigen against
the antibody onto the plate, and adding a sample containing desirable IS
antibodies such as the culture supernatant of the cells producing the
antibody and the purified antibody, Next, a secondary antibody which
recognizes the primary antibody and is tagged added thereto by an enzyme
such as alkaline phosphatase 35 added thereto, and the plate is incubated.
Mier washing, an enzyme substrate such as pMtrophenylphosphate is added to
the plate and the absorbance is measured to evaluate 20 the antigen binding
ability of the target sample, [01441        In addition, the reactivity of
the antibody can also be determined by using the sandwich enzyme linked
immunosorbent assay using ehemmineseence 



miluminescence-FUSA) in order to specifically detect Ap ;Aga:nets and not
to p monomers in the present invention (WO 2009/051220). IOW        In
addition, in order to evaluate the eftctiveness of the monoclonal antibody
which has been administered to the periphery of a mouse in vivo, IMP
-labelled 6E10 (Senetek PLC, Napa, CA, INA) ban:tan-specific oligomer EL1SA
can be earned out for AD oligomer analysis of plasma and organ collected
from the administered mouse in the present invention (WO 2009/051220).
[0146] Moreover, it is possible detemuned whether the anti-AD oltgomer
humanized antibody of the present Invention can bind to Ap oligomers in AD
brains by 15 performing the immunopmcipitation experiment ((this I, et uL
Machern .1, 1993) with an amyloid fraction (Matsubara 11, ei at, Neurobiol
Aging, 20(M) containing a large amount of AP elinomers (WO 2009/051220), 65
[01471 (7) Evaluation of Anti-AP Oligomet Mtibody Activity In the present
invention, it is possible to determine thatni-AP c Ligonier antibody
specifically hinds it.-1Ap oligomers and has a cytoprotectiw activity by A)
incubation for Moliavin ccht) assay. AP-induced neurotoxicity assay, and
measurement of the reactivity against Ap oligomers with plural molecule
sizes fractionated by ultrafiltration and gel filtration, all of which are
disclosed in Yarmanoto N. 'taL.:J Riot Chem, 282:2646-2655, 2007 or WO
2009/051220, [0148] Furthermore, the Ap amyloie fiber Onsation suppressing
determined USiME. MT assay u.nd electron microscope analysis, [0149j
In the present invention, the AP oligomer-trapping ability of both the
antibodies M AD brains can be measured by determining the existence of
SDS,-stable 4-, 5-, 8-, 12-mer in imintatoprecipitation using the
anti-APoligorner humanized antibody, [0150] 



Moreover, in the present invention, examples of a method for determining
the ability ler the prophylaxis of the AD-like pathogenesis in an
APPswe-transgenic mouse (Te2576) include a method in which the humanized
antibody of the present invention is 20 administered to the mouse to
examine whether or not the AD-like pathogenesis such as memory disorder,
neuritic plaque lesions, synapse dysfunction and AP accumulation can be
prevented (WO 2009/051220). [0[51] 2. Preparation of recombinant antibixty
The method for producing a transfonn.ant to stably express a recombinam
antibody and the recombinant antibody can be catriek out as below 10152)
(1) Construction of vector for expression of recombinant aithbodv A vector
for expression of recombinant antibody is an expression vector for 30
animal cell into which DNAs encoding CH and CL of a human antibody have
been inserted. and is constructed by cloning each of DNAs encoding CII and
Cf... of a human antibody into an expression vector for animal cell. 10153]
The C region of a human antibody may be CH and CL of any human antibody. 35
Examples include CH belonging to yl subclass, CL belonging to K class, and
the ilke" As the DNAs encoding CH and CL of a human antibody, a chromosomal
DNA comprising an exon and an ninon cDNA can be used. 65  As the expression
vector for animal cell, any expression vector can be used, so encoding the
C region of a human antibody can be inserted thereinto and expressed
therein. Examples include pAGE107 [Cproterin2434,3" 133 (1990)1,
pAGE,103BiOCheM, 3.01 :307 (19871j, pHSG274 [Gene, 27, 223 (1984}1, pKCR
[hoc. Al'ati, Ac(n-I Seal USA, 78, 1527 (198.1)), pSG-Ibd2-4 [Cootechnot
990)1, pSEA UKISM1-3 notechnot,79 93)1 and the like. [0155] 



Examp/es of a promoter and enhancer used for an expression vector for
animal cell include an SV40 early promoter (1. Blockm" la 1307 (198711, a
Moloney illettee leukemia virus ITR Piot hem BiophyS, Res. ('ommun., 149,
960 (1987)], an    muoglobidin H chain promoter [Cent 41, 479 (1985)l and
enhancer [Cell, 1 0983A and the like. [01561        The vector for
expression of recombinant antibody may be eIther of a type in which a gene
encoding an antibody H chain and a gene encoding an antibody L chain exist
on separate vectors or of a type in which both genes exist on the same
vector (tandem type), In respect of easiness of construction of a vector
ft-if expression of recombinant antibody, easiness of introduction into
animal cells, and balance between 20 the expression amounts of antibody H
and 1 chains in animal cells, a tandem type of the vector for expression of
recombinant antibody is more preferred P. ol Methodr, 167, 271 (19944
[0157) Examples of the tandem type of the vector for expression of
recombinant 25 antibody include pKANTEX93 (Wt) 97/10354). pEE18 Wybridoma,
17 559 (1998)]. and the like. [0158] (2) Prepanation of cDNA encoding V
region of antibody derived from nonhuman a' and analysis of amino acid
sequence 30mRNA is extracted from hybridoma cells producing an antibody
derived from a non-human animal, to synthesize eDNA. The synthesized cDNA
is cloned into a vector and the sequence analysis using a DNA sequencer is
carried out to determine the nucleotide sequences encoding VII and VI,.
[01591 35Whether the obtained cDNAs encode the full amino acid sequences of
VL and V1 of the antibody containing a secretory signal sequence can be
confirEned by estimating the fuil length of the amino acid sequences of VH
and VL from the 67  determined nueieoti.de sequence and comparing e/ the
full length of the amino acid sequences of VII and VI: of known antibodies
[Sequences of Proteins of Immunological Interest, US Dept. Health and Human
Services (1991)1, 



[0160] The length of&finial sequence and N$erminal amino add sequence can
be declumi by eon:parity, the full length of the amino acid sequences of
VII and VI, of the antibody comprising a secretory signal sequencefull
length of the amino acid sequences of VII and VL of known antibodies
[Sequences of Proteins of Nom:m/081w/ Serest, US Dept. Health and Hamra
Services (1991)1, and the 10 subgroup to which they belong can also be
known. i 61]        furthermom, the amino acid sequence of each of CDTts of
'V kl and VL c found by comparing the obtained amino acid sequences with
amino acid sequenct. VII and VI, of known antibodies [Sequences of Proteins
olimmunotogical interest, US 15Dept: Health and Human Services (199 I)I.
[0162] '3) Construction of vector for expression of human chimeric antibody
eDNAs encoding VII and VL of antibody of tlerl-htfliall animal are cloned
in the upstream of genes encoding CH or CL of human antibody of vector for
expression 20 of recombinant antibody mentioned in she above (1) to thereby
constimet a vector for expression of human eininede antibody, [016$1
For example, cDNAs encoding \Id and Vt. arc. designed and constructed to
comprise the tinker sequences encoding appropriate amino acids and having
appropriate 25recognition sites of restriction enzyme so as to produce a
connection between the 3'.-end of a cONA of VII or VI: derived from a
non-human animal antibody and the 5' -end of CH or CL derived from a human
antibody. [0164] The resultant each eDNA encoding VII and VI is doned so
that each of them 30 is expressed in an appropriate form in the upstream of
gene encoding CH or CL of human antibody of the vector for expression of
humanized antibody mentioned in the above (1) to construct a vector for
expression of human chimeric antibody [0165] 



In addition, cDNA encoding VII or VI of non-human animal is amplil  4PCR
using a synthetic DNA baying a recognition sequence of an appropriate rest:
tc enzyme at both terminals and each of them is cloned to the vector for
expression of recombinant antibody mentioned in the above (1), 68  [0166]
(4) Construction of cDNA encoding V region of huoia, cDN As encoding VII or
Vi.. of a humanized antibody can be obtained a [0167] First, amino acid
sequences ofwork region (heminallor rek.rred to as  'FR') in VII or VL of a
human antibody to which amino acid sequences of CDRs in Vii or VI, of an
antibody derived from a non-busnan animal antibody are transplanted are
selected , Any amino acid sequences of FR in VII or VI, of a human antibody
can be used, so long as they are from human. 101681        Examples include
amino acid sequences of FRs in. VU or VI: of human antibodies registered in
database such as Protein Data Bank, and amino acid sequences common to
subgroups of ERs in VU or VL of human antibodies [Setpences of Proteins
15of knrmazologic al Interest, US Dept Lc . and Hinnan Servicus (1991)1,
and the like, [0 I 6.1]        In order to inhibit the binding activIty of
the antibody, amino acid sequences having high homology (at least 60% or
more) with the amino acid sequence of FR in VII or VI, of the original
antibody is selected. [01701        Then, amino acid sequences of CDRs of
VII or VI: of the. original antiboiy aa grafted to the selected amino acid
sequence of FR in VII or VI.: of the human antihmly, respectively, to
design each amino acid sequence of WI or VI, of a humanized antibody.
101711        The designed amino acid sequences are converted to DNA
sequences by considering the frequency of codon usage found in nucleotide
sequences of genes of 



antibodies [Sequence of Proteias of foonunologtcal Intetest S Dept Health
and -hanan Services (19901, and tile DNA sequence encoding, theamitm acid
sequene VII or VI: of a humanized antibody is designed. 30E0i$21 (5)
tedification of amino acid sequence of V region of humanized antibody
It is known that when a humanized antibody is produced by simply grafting
only CDRs in VII and VI, clan antibody derived from a non-human animal into
ERs of VII and VL of a human antibody, its antigen binding activity is
lower than that of the 35 original antibody derived from a non-human animal
1.810/7ECHNOLOGY, 2, 266 (1991)1 101731           in humanized antibodies,
among the airino acid sequences of 'Hs in VH and VI, of a human antibody,
amino acid residues which directly relate to binding to an apt:wit, amino
acid residues which interact with an :amino acid residue in CDP, and amino
acid residues winch maintain the threedimtnsionaI structure of an antibody
and 3indirectly relate to binding ki an antigen are identified and modified
to amino acid residues Which are found in the original nomination antibody
to thereby increase the antigen binding activity which has been decreased,
[01741 der to identify the amino acid residues relating to the antigen
binding 10activity in FR, the thr,:x.--diremtiontd structure of an antibody
is constructed for analysis     crystallography fJ Mot Blot, :1j2" 535
fl.cemputer-rnodeling [Protein ineering, 7 1501 (1994)1 or the like.
[01'751 In addition, a modified humanized antibody having appropriate
antigen- 15binding activity can be identified by repetition of various
attempts for producing several kinds of modification of each antibody and
examining the correlation between each of the modified antibodies and its
antigen binding act's,' [01761 



The modification of the amino acid sequence of FR in VII and VL of a human
20 antibody can be accomplished using various synthetic DNA for
modification by PCR as described in (4). The nucleotide sequence of the
amplified product by the PCR is determined according to the method as
described in (2) so as to confirm the intended modification has been moved,
[0177I (6) Construction of vector for expression of humanized antibody
A vector for expression of humanized antibody can be constructed by cloning
each cDNA encoding WI or VL of a constructed recombinant antibody into
upstream of each gene c needing CU or CL of the human antibody in the
vector for expression of recombinant antibody as described in (1). [01781
For example, recognitition sNuences of' appropriate restriction enzymes are
introduced into the 5?-end of synthetic DNAs positioned at both ends among
synthetic UNAs used for the construction of VU or VI of the humanized
antibody in (4) and (5) to enable to clone the VII or VL in the upstream of
each gene encoding CU or CL of the 35 human antibody in the expression
vector for humanized antibody as described in the above cos ;i0 at; zo
express them as an appropriate form. [0179]  (7)11mosierit expression of
recombinant antibody        In order to efficiently evaluate the antigen
binding activity of various humanized antibodies produced, the recombinant
antibodies can be expressed transiently using the vector for expression of
recombimint antibody as described in (3) and (6) or the modified expression
vector thereof. [0180] Any cell can be used as a host cell the .troduction
of the expression vector, o long as the host cell can express a recombinant
antibody, Generally, COS-7 cell (ATCC CRE,1651) is used [Methodc in Nuc/e/c
Acids Res,, CRC Press, 283 (1991)1. 10 Examples of the method for
introducing the expression vector into COS-7 cell include a DEAE-dextran
method [Methods in Nucleic Acids Res" CRC Press, 283 (1 991)1, a
lipofectitm method !Proc. :Vat, Acad(ISA, sg, 7413 (1987)1, and the like.
(0181) (8) Establishment oft isfhtmant which stably expresses reoonthinant
15 antibody and preparation of recombinant antibody        A transformant
which stably expresses a recombinant antibody can be obtained by
introducing the vector for expression of recombinant antibody described in
(3) and (6) into an appropriate host cell, 



[01 821 20Examples of the method for introducing the expression vector into
a host cell include e1ectrm3oration [Japanese Published Unexamined Patent
Application No. 257891)91), (TylorochnokigT, 133 (1990)1 and the like.
[01831 As the host cell into which a vector for expression of a recombinant
antibody is introduced, any cell can be used, so long as it is a host cell
which can express the recombinant antibody, Examples include CH0-K1 (MCC
CCL-61), (ART Ca.-9096), Pro-5 (ATCC CCL-1781), CliO-S (Life Technologies,
Cat. No. 11619), rat Y132,3HL,P2,011.16Ag"20 cell (also refferred to as
Y132 0, ATCC CRL1662), tritaine myeloirat NSO, mmine myeloma 8P210-Ag14
cell (MIX CRL1581)" smurine P3X63-Ag8.653 cell (ATCC CRUM), CHO cell in
which a dihydrofolate reductase gene (hereinafter referred to as "dhfr) is
deficient [Proc. Nad, Acad. Set, USA,, r, 4216 (1980)), lectin resistant
line Lee13 [Somatic Cell and Molecular genetics, 12, 55 (1986)j, CHO cell
in which a1,6-fucosyltraonferse gene is deficient (WO 200515386, WO
02131140), and the like, 3510184] In addition, host cells in whichactivity
ofa protein such as an enzyme relating to synthesis of an intracellular
sugar nucleotide, GDP-fix:use, a protein such as an  enzyme relating to the
modification of a sugar chain in which lposidon of Neese is bound to
&position of N-acetylgincosamine in the reducing end through a-bond in a
complex type N-glycoside-linked sugar chain, or a protein relating to
transport clan intracellular sugar nucleotide. ODP-thcose, to the (lolui
body are introduced is 5 decreased or deleted, such as CHO cell in which
al,6-Incosyltransferase gene is defected as described in W005/35586,
W002.131140, can also be used. [01851        After introduction of the
expression vector, transformants which stably express a recombinant
antibody tire selected by culturing in a medium for animal cell culture
containing an agent such as 0418 sulfate hereinafter referred to as "0418")
(Japanese Published Unexamined Patent Application No, 257g91/90), 101861
Examples of the medium for animal cell culture. include RPM11640 medium
(manufactured by invitmgers), OLT medium (manufactured by Nihon
Pharmaceutical), EX-CEL1,301 medium (manufactured by MU), IMMO medium
(mantitheuired by Invingen), Hybridoma-SFM medium (mutat:kilned by
invitrogen), a derivative medium thereof containing various additives such
as .FBS. 



[01871 The recombinant antibody can be produced and accumulated in a
culture 20 supernatant by culturing the selected tramsforniants in a
medium, The expression amount and the antigen binding- activity of the
recombinant antibody in the culture supernatant can be measured by ELISA or
the like. [0188] Also, in the transfunnun, the expression amount of the
reco.tnbniant antibody can be increased by using MIR amplification system
or the like according to the. method disclosed in Japanese Published
Unexamined Patent Application No. 257891/90, [01  The recombinant antibody
can be purified from the culture supernatant of the 30 transformard by
proteinMann [Manor/anal-Pfincipks and pradice. Third edition, Academic
Press (1996)",bitibuilies-4 Laboratory Manual, Cold Spring Harbor
Laboratory (19881i (0190)             For example, the recombinant antibody
can be purified by a combination of gel 35filtration, ion-oxebange
chromatography, ultrafiltration and the like, [01911  The ri ofecalar
weight the H chain the L ohm of the purified recombinant  antibody or the
antibody molecule as a whole is determined by polyacrylamide gel
elevrophoresis (hereinafter referred to as 'SOS-PAGE') [Nunn, 227, 680 (191
," Western blotting [Monoclonal Antibociie,sq'rencipies and procdce, thitti
edition, AcadealiG Press (195$), ibilibodies-A Laboratory Manual, Cold
Spring Harbor Laboratory (1988)1, and the like, [0192] , of controlling
effector activity of antibody As a method fbr controlling an e actor
activity of the anti-AP oligo er 10 humanized antibody of the present
invention, a method for controlling an amount of fueose (hereinafter,
retested to also as "core fitcose) which is bound in a4"6 linkage to
N-acetylgiueosamine (CiloNAc) present th a reducing end of a complex type
Nolitaked sugar chain which is bound to asparagine (Aso) at position 297 of
an Fe region of an antibody (W02005/035586, W02002131/40, and W000161739),
a method for 



15controlling an effector activity of a monoclonal antibody by modifying
amino acid group(s) of an Fc region of the antibody, a method for
engineering a subclass of the antibody, and the like are known. The
effector activity of the anti-AP oligomer humanized antibody of the
presention can he comrofled by using any of the methods, [0193 The
"effector activity'tibody-dependent activity which is wduccd via an Fe
region of an antibody, As the e 11,activity, an antibody-dependent cellular
cylotoxicity (ADCC activity), a complement-dependent c,ylotoxicity (CDC
activity), an antibody-dependent phagocytosis (ADP activity) by phagmytic
cells such as macrophages and dendritie cells, and the like are known.
101941         By controlling a content of core ficose of a complex type
Ndinked sugar chain of Fe of an antibody, an effector activity of the
antibody can be. increased or demand, As a method for reducing a content of
thecae which is bound to a complex type N-linked sugar chain bound to Fe of
the antibody, an antibody to which facose is not bound can be obtained by
the expression of an antibody using a (JK) cell which is deficient in a
gene encoding. c,$$bcosyitranskrase. The antibody to which Moose is not
bound has a high ADCC activity, [01951         On the other hand, according
to a method for increasing a content of facose which is bound to a complex
type N-linked sugar chain bound to Fe clan antibody, an antibody to which
fucose is hound can be obtained by the expression of an antibody   using a
host cell into which a gene encoding a1,64ucusyltrarisferase is introduced.
The antibody to which fueose is bound has a lower ADCC activity than the
antibody to which fiteose is not hound. [0196) Further, by modifying amino
add residue(s) in anantibody, the ADCC activity or CDC actMty can be
increased or decreased( For example, the CDC activity of an antibody can he
increased by using the ammo acid sequence of the Fe tegion described in
U52007/0148165. Further, the ADCC activity or CDC activity can be increased
or decreased by modifying the amino acid as described in US Patent Nos,
6,717,056, or 7,297,775 or 7337,091. 



[0197]        In addition, it is known that among human Ie.; subclass, the
effector activi Ii702 and 1g04 subclasses is lower than those of Igo! and
Ig03 subclasses, Therekre, the antibody having a lower effector activity
can be prepared by replacing region with that of the antibody subclass
having a lower effector act [0198]        With regard to the stabilization
of an antibody of Ig02 and IgC4 subclasses, stable 1gG2 or 1204 antibody in
which an effector activity is controlled can be prepared using a methods
described in W02006/075668, W02006/035586 and the like. 20[0199]
Moreover,possible to obtain an antibody in which the ciThetor activity of
the antibody has been controlled, by using the combination of the
ahovemeationcd methods for one antibody, 11200j 4 Treatment Method Using
Anti-Ali Oligoiner Antibody of the Present Invention It has been suggested
that the decline in memory accompanying Al) relates to the synapse
dysfunction caused by soluble AO oilgomers [Klein Wt., 2001. Trends N e way
i; Salko.e DJ. 2002, Science]. Accordingly, there is a possibility that
excessive accumulation and deposition of Ap oligoznen triggers a complex
downstream cascade 30which results in AD. [0201]        In the present
invention, the treatment does not necessarily have perfect treatment
effects or preventive effects on the organ and the tissue which show the
symptoms due to the disorder or disease but may provide a part of these
effects. [0202]        The treatment of AD in the present invention means
improving at least one symptom which may occur due m AD. Examples include
the improvement or 74  suppression of the cognitive dysfunction., the
improvement or the suppression of the neuritic plaque formation, the
improvement or the suppression of synapse dysfunction, and the decrease and
the suppression of .A0 accumulation in brain tissues, blood, or the like. 



5[0203]        Here, the cognitive dystiniction includes, for example,
impaired long. termhhort-temi memory, impaired object recognition memory,
impaired spatial. memory, and impaired emotional memory. [0204] In
addition, as a therapeutic method using the anti-Afl Ligonier humanized
antibody of the present invention, examples include a method for
suppressing the cognitive dysfunction, a method for suppressing AD, a
method for suppressing the progression of AD, a method for suppressing the
neuritic plaque formation, a method Thr suppressing the Ai accumulation, a
method for neutralizing (suppressing) the 15nturotoxicity activity a method
thr inhibiting Al) atrayloid fiber thrmation, and a method for neutralizing
(suppressing) the synapse toxicity activity. [020, Furthermore, examples of
other configurations include a method tbr one of the prevention and the
treatment of cognitive dysfunction and a methodat 20 least one of the
prevention and the treatment of AD. [0206]        The therapeutic agent
comprisingmelon& antibody or ntibody fragment of the present invention or
derivatives thereof may consist of only the antibody or antibody fragment
or derivatives thereof as an active ingredient. and is preferably supplied
as a pharmaceutical formulation produced by an appropriate method well
known in the technical field of pharmaceutics, by mixing it with one or mom
pharmaceutically acceptable carriers, [02071 Examples of a route of
adminismition include oral athxthxistration and     itenal administration,
such as buccal, tracheal, rectal, subcutaneous, intramuscular or ravenous
administration. [0208] 



Examples of the dosage form Math,.es sprays, capsules. tablets, powder,
cnmuies, synips. emulsions, suppositories, injections, onumments, tapes and
the like, 35J209i        The pharmaceutical pmpanition suitable for oral
administration includes emulsions, syrups, capsules, tablets, powders,
granules and the like, 75  [0210] Liquid preparations such as emulsions and
syrups can be produced using< as water; sugars such as sucrose, sorbitol
and fmctose; glycols such as ptdyethylene glycol and propylene glycol; oils
such as sesame oil, olive oil and soybean oil; antiseptics such as
p-hydroxybenzoic acid esters: flavors such as strawberry flavor =lint; and
the like, [0211] ules, tablets, powders, granules and the like can be
produced using additives, excipients such as lactose, glucose, sucrose and
mannitol; disintegrating 10 agems such as starch and sodium alginate);
lubricants such as magnesium stearate and talc; binders such as plyvinyi
alcohol, hydroxypropylcellnlose and gelatin; surfactants such as fatty acid
ester; plasticizers such as glycerin; and the like, (0212] The
pharmaceutical preparation suitable tc TI1.1( kKieS s, suppositories,
sprays and the like. [0213]        Irkimtions can be prepared usingicr such
as as)Iution, a glucose solution and a mixture of both thereof. [0214] 



20Suppositories can be prepared using a carrier such as cacao ,,enated fat
or carboxylic acid, 5]        Sprays can be prepared using the antibody or
antibody fragment of the present invention as such or using it together
with a carrier which does not stimulate the buccal .25 or airway mucous
membrane of the patient and can facilitate absorption of the compound by
dispersing h as fin:" particles. [0216]        The carrier includes
lactose, glyeemi and the like,poss >le to it ;duce. pharmaceutical
prwations such as aerosols and dry powders, 30102171 in addition,components
exemplified as addinCan also be added to theiteral preparations, Example 1
[0218] Preparation ofOligomer Humanized Antibody (1) Design of Amino Acid
Sequences for VU and VI, of:L30nor Bun Antibody 6E4  The arable acid
sequence of the JH of the thA3 olignmer xly 6E4 was designed as ibilows,
First, the CDR sequence of the amino acid sequence (SEQW NO:8) was 



mined as the VII of the anti-A[3 ollianmer mouse monoclonal antibody 6E4
antibody which was prepared in the reference example, based on the scpart
by Kahat, et at. [Sequences of Proteins ofirnmunologleal Interest, US Dept.
Health and Human Services (1991)]. As a result, the amino acid StXpla/CCS
of the CDRs I to 3 of the VII were set to he the ones represented by SEQ ID
NOs: Ito 3, [0219] 10Then, an amino acid sequence of the anti-Aligomer
humanized antibody was designed as follows, In order to implant the amino
acid sequences (SEQ NOs: Ito 3") of the CDRa I. to $ of the VET, the amino
acid sequence of the FR of the VII in the humanized antibody was selected,
(.02201 15Rabat, et at have classified Vils of the various known human
antibodies into subgroups (HSCI Ito III) based on the homologies of their
amino acid sequences, and have reported the common sequences for each of
the subgroups [Sequences afPmteins a/Immunological Interest, US Dept.
Health and Human Services (1991)1. [022 20Thus, the homologies hetwm the
amino acid sequences of the 'Ms of the common sequences in the subgroups
Ito LU of the VII of the human antibody and the          sequences of the
Ms of 6E4V/1 were searched. As a result of searching the mologies, the
homologies of IISGI,145641 and 1130111 were 75,9 %, 54,0 % and 573 94.
respectively, Accordingly, the amino acid sequence of the FR of 6E4 VU had
25the highest homology with the subgroup 1, [0222] Based on the above
result, each of the amino acid sequences (SEQ ID NOsil to 3) of the CDRs of
6E4VII were grafted at appropriate positions in the amino acid sequence of
the FR of the common sequence in the subgroup I of the VII of the human 30
antibody Accordingly, the ammo acid sequence 6E41-IVO (SEQ NO:12) of the
VII of the anti-A[3 oligomer 6E4 humanized antibody was designed, (02.231
Next, in the same manner as the t1 chain, the sequences of the CDRs I to 3
of the amino acid sequence (SEQ ID NO; 20) of the YE. were decided as the
amino acid sequences Of SEQ ID NOsA to 6, respectively, and the amino acid
sequence of the VI, of the anti-AS cligomer 6134 humanized antibody was
designed as follows,  



In order to graft the amino acid sequences ( 'EQ ID NOs:4 to 6) of the CDRs
I to 3 of the VLof the 6E4 antibody, respectively, the amino acid sequence
of the FR of the V L in the human antibody was selected. [032S]
'Cabal, el at have classified Ws of the various knoskts human antibodies
into subgroups (I-180 I to IV) based on the homologies of their amino acid
sequences, and have reported the common sequences for each of the subgroups
[Sequences of Proteins qf Immunological Interest, US Dept Health and Human
Services (1991)1. [0226] Thus, the homologies between the amino acid
st:quences of the FRs common sequences in the subgroups! to !V of the Vt.,
of the human antibody and the amino acid sequences of the FRs of 6DIVIs
were searched. As a result of searching the homologies, the homoloades of
HS(.31, USGU, HSO1iI, and IISGIV were 67,5 %, 86,3 %, 68,8 %, and 76.3 %,
respectively. Accoftlingly, the amino acid sequence of the FR of 6E4VL had
the highest homology with the subgroup IL [02271 Based on the above rcsuft1
each of the amino acid sequences (SEQ ID NOs:4 to 6) of the CDRs of 6E4VL
were grafted at appropriate positions in the amino acid sequence of the FR
of the common sequence in the subgroup if of the VI: of the human antibody.
[0228!       However, Lett at position 110 of the amino acid sequence (SEQ
ID NO:1 6E4VI: is not the amino acid residue which is used most frequently
but the ammo acid residue which is used with relatively high frequency at
the corresponding sites in the 25 amino acid sequences of the Ms of the
human antibodies exemplified by Kabat, et at [0229) Accordingly, the ammo
acid residue seen in the a -zsequence of the above am was employed. As
described above, the amino acid sequence (SF.Q NO:14) of the VI of the
anti-AP oligomer 6124 humanized antibody, 6E4LVO, was 30designed, [0230]
The designed amino acid =111tMe 6E4FiVO of the VI-! and amino acid sequence
6E4LV0 of the VI_ in the anti-AP Ligonier 6E4 humanized antibody arc the
sequences constructed by grafting only the amino acid sequences of the CDRs
of an 35 anti-AP oligomer mouse monoclonal antibody 6E4 to the amino acid
sequence of the selected FR of the human antibody, 



[0231]           in genera:, however. in the construction of UKtiallZed
antibody, the binding activity is reduced in many cases where the amino
acid sequences  of the CDas of the mouse antibody is simply implanted to
the FR of the human antibody. [02321        For this reason, in order to
prevent the decrease in binding activity, modification oldie amino acid
residues that is considered to affect the binding uctivity among the amino
acid residues that are located in the /Ts of the human antibody and
different from those of the mouse antibody is carried out together with the
graft of the amino acid sequences of the CDR.s, to[0233j        Thus, in
this Example, the amino acid residues of the FR, which are corisidered to
affect the binding activity, were identified in the following manner.
;02341        First, the thret,-(... mandorial structure of an antibody V
region (herehialler, referred to as an I.:VOLVO) comprising the amino acid
sequence 6E4TIV0 of the VII and the amino acid sequence 6E4i,V0 of the VL
in the anti-AO oligomer 6E4 humanized antibody designed as described above
was constructed using a computer modeling technique. [02351        The
construction of the t ree4imensiona structure coordinates and the display
of the three-dimensional structure. were carried out using Discovery Studio
(Accelrys, TEO in accordance with the instructions attached thereto. The
computer model of the three-dimensional structure of the V region in the
anti-AP oligorner mouse monoclonal antibody 6E4 was also constructed in the
same manner. (0236) Furthermore, the amino acid residues which were were
selected among the amino acid sequences of the FR in the VU and the VI, of
['VOLVO, the amino acid sequence with the modification to the amino acid
residues of 6E4 was prepared, and the thm-dimensional structure model was
constructed in the 30 same manner. [0237]        These resultantmsional
structures of the V regi is in 6E4 HVOLVO and the modified lams were
compared, and the amino acid residues which were considered to affect the
binding:, activity of the antibody were identified. [0238] 



As a molt, as the amino acid residues which are considered to change the
thimensionai structure of the antigen binding sites and atit:t the binding
activity of   the anti ody among the amino acid residues of the Fits in
HVOLVO, Lys at. postwn 12, Val at position 20, Arg at position 38, Gin at
position 39, Len at position 45, Met at position 48, Arg at position 67,
Val at position $8 1k at. position 70,41a at position 72, Thr at position
74 and Ala at position 97 in the amino acid sequence represented by SR? ID
I1/410:12 in 6E4FIVO and lie at position 2, Pro at position 15, Oin at
position 50 and in at position 92 in 6E4LVO were selected, respectively
[0239]        At least one amino acid sequene among these selected amino
acid -residues were modified to the amino acid msiduewhich existed at the
same site in 6E4, and 10 thereby VII and VI, of the humanized antibody
which comprises an amino acid sequence comprising various modifications
were desinned, .10240)        Specifically, in the VI-1, at. least one
modification =tong the amino acid modifications in which Lys at position 12
was substituted with WI, Val at position 20 was substituted with Lett, Arg
at position 38 was substituted with Lys, Gin at position 39 was substituted
with Leo, Leu at position 45 was substituted with The, Met at position 48
was substituted with Ile, Arg at position 67 was substituted with Lys, Val
at position 68 was substituted with Ala, 1k at position 70 was substituted
with Lett, Ala at position 72 was substituted with Val, 'Thr at position 74
was substituted with Lys and 20 Ala at position 97 was substituted with Tor
in the amino acid sequence represented by SEQ. ID NOt12 was introduced.
[024 1 ]        In addition, in the Vt., at least one modification was
introduced among the amino acid modifications in which lie at position 2
was substituted with Vat, Pro at position 15 was substituted with Len, (3in
at position 50 was substituted with Lys, and Tyr at position 92 was
substituted with Phe in the amino acid sequence represented by SEQ ID NO:
14.        [0242] As the antibody V region of the anti-Ail again .r 6E4
humanized antibody in which at least one amino acid residue in FR of HVOLVO
was modified, EIVOLVO, HVOLV2a, HVOLV2b, IIVOI,V2e, 1{VOLV2,d, ITVOLVT4,
HVOLV4, WAN 0, IIV2I.V2a, FIV2I,V2b, IiV2LV2c, liV2L-V2d, FIV2LV3,
11V2t,V4, EIV3LVO, IfV3LV2b, fiV3LV2c, ITV3I.V2d, HV3LV3, IfV3LV4,
BV41,V2a, BV4I.V2b., IIV4i,V2c,11V4L.V2d,11V4LV3,14V41,V4, IIV,511VO,
IfV51,V2a, BV5E,V2b, HV5I,V2c, HVSLV2d, HV5LV3,11V5LV4, IfV7aLVO, 33
EiV7aLV2a, E1V7aLV2h, TIV7aLV2c, ITV7aLV2d, liV7aL313, FIVIaLV4, BV7bLVO,
EIV7hIN2a, FIV7tit.V2b,HV7hi,V2e, RV7bLV2d, FIN7bLV3, 171,V7bLV4, 11V9LV2a,
FIV9LV2b, HV9LV2c., If V9LV2d, ITV91V3,1W9LV4, HVI 21,VO,  /IV 121.V2,
ITV12 N2b, HVI2LV2c, HVI2LV2d. HV12LV3 and HVI2LV4 were designed. [02431 



Fig, I and Fin, 2 show the amino acid sequences of H chain variable regions
fiV3,1{V4, IIV5, HV7a, MTh, HV9 and FLY 12, respectively, and the amino
acid sequences of I., chain variable regions IN2a, IN25, IN2c, LV2d, I,V3
and 1.N4, respectively, [0244i (2) Production Anti-AP Ohgomer Humanized
Antibody The DNA encording the amino acid sequence in the vatiable region
of the anti A3 ()Ligonier humanized antibody was designed with the codons
used in the DNAs (SEQ JD NO37 and 9) cncording the amino acid sequences of
6E4V11 and 6E4V1.,. in the amino add modification, the DNA was designed
with the codons frequently used in mtumnallian (02451 The DNA sequences
encording the amino acid sequences of 6E4HVO and 6E4LVO in the anti.k3
oligomer 6E4 humanized antibody are shown as SEQ ID NOs.:11 and 1$,
respectively. In addition, the codons used in the DNAs encomling the amino
acid sequences of 6E4V1-1 and 6E4V1. was used for designing the variable
region 20 with the amino add modification. [0246] Using these DNA
sequences, the expression vector c 1 bumamzed as constructed, and the
humanized antibody was expretmd, (02471 (3) Construction of cIYNA encording
VH AmiAp Oligomet Humanized Antibody The cDNA encording the amino acid
sequence 6E4/TV0 of the V/1 in the anti- olisomer humanized antibody shown
as SEQ ID NO:12, which had been designed in the above (I), and IV 12 shown
in Fig, 1, which had been designed in the above method (2) were produced by
total chemical synthesis, [024S1 (4) Co struction of cDN A encording Vt. of
Anti-A0 Oligomer Humanized; Antibody 



The cDNA encerding the amino acid sequence 61341NO of the VIA in the anti-
A agar= humanized antibody shown as SEQ ID NO: 14, which had been designed
in the above (1)., and iN2a and I.N4 hem: in Fig. 2, which had been
designed in the above method (2) were produced by total chemical synthesis.
[02491 (c) Coastniction of Anti-Afi Oligorner IhimaniztA Antibody
Expression Vectors 81  The cDN.e encotdint 6E412.10 or UV 12 and the -DNA
encordinof  6E41NO, 1,V2a and LV4 obtained in the above (3) and (4) vim
inserted into appropriate positions in humanized antibody expression vector
pKANTEX93 disclosed in WO 97110354 to construct various anti-A oligumer
humanized adtibody expression vectors, [0250} Expression ofAnti-A0 014,wmer
Humanized Antibody using Animal Cells        The expression of the anti-Aft
oligomer humanized antibody in animal cells was carried om by a
conventional method [Amax* Engineering, A Practical Guide, !email and
Company (1992)1 using the and-AP Ligonier humanized antibody      ssion
vectors obtained in the above (5) to yield the transfer:1W for producing
the anti-AP oligomer humanized antibody (Li VOLVO, HVOLV2a, IfVOLV4 and
HV121:14). [0251]        As an anima/ cell line, CHO/D644 cell line derived
by double knockout of alkfucosyltransferase (RM) gene (hereinafter,
referred to as FUTR knockout CHO cells) was used, it has been 'mown that no
fucose is added to the core part of the complex type N-linked sugar chain
of the antibody expressed with this host cell strain (WO 2002/31140), I
01).57) (7) Preparation of Purified Anti-Aft (Algoma Humanized Antibody
After the nunstbrmani obtained in (6) of this example was cultured by a
conventional culture method, the cell suspension was collected. Then, the
centrithgation was carried out far 20 minutes under the condition of :3000
rpm and 4C. After collection, the. culture supernatant was
filter-sterilized with a Millex GNI filter having a pore diameter of 0.22
pa [0253] 



After Idling 0.5 ml of Pro,sep vA HMI Capacity (manufactured by rviillipont
Corporation) into a column with a diameter of 0,8 cm, 5,0 ml, of purified
water and 5.0 of PBS buffer (p1174) vim subsequently passed thereto to
eqithiibrae the [02541       Then, after the culture supeniatat was passed
through the column, the column was washed with 5.0 ml. of PBS buffer (pH
7.4). After washing, the antibody adsorbed to the carrier was elated byL of
0.1 mon citrate buffer (pH 5.0), 2.0           The elution was obtained by
500 pL over 4 fractions. Thereafter, SDS-PAGE analysis was performed on the
thus obtained purified fractions. The fractions of which the elation of the
target protein was detected were collected, and subjected to dialysis over
a whole day and night at 4C using 150 ninon of Naa and 10 mmon of Na
citrate solution (pH6.0). [0256]        After the dialysis, anti-All
oligomer humanized antibody solution was collected and subjected to
filter-sterilization using Millex Cis,1 (Millipore Corporation) with a pore
diameter of 0,22 tun< The absorbance at 280 run (00280 turi) was measured
using an 1.0 absorbance measurer (SHIMADIU UV-1700) to caladate the density
of the respective purified zuni-AP ()korner humanized antibodies. [0251] As
a result, flux types of anti-Au oligemer humanized antibody consisting
HVOLVO comprising 6E4HVO as the VIE1 and 6E4LVO as the Vt. of the antibody,
HVOLV2a comprising fiE4HVO as the WI and IN2a as the VL. of the antibody.
HVOLV4 comprising 6E41\10 as the VII and 1)/4 as theof the antibody and FTV
12L.V4 comprising FR' 12 as the VU and 1.:1/214 as the VI, of the antibody,
respective were produced. 20 Example 2 [02581 Production of Antigen (I)
Preparation of Ail Oligo Amyloid P-protein, Human 142 peptideby Peptide
institute.  25Inc) was dissolved at 1 nunon using hexafluoroisopropanol.
Alter sonicatio ler 10 



minutes, the prepared solution was dried up in air at room temperature
overnight [0259]          matter, 4 4 of dimeihylsulfoxide was added
thereto, and threeinintste son:cation was performed. Into the prepared
solution, 200 at of acetic acid solution 30 (0143) was added, and the
resulting material was kept overnight in a stationary manner at 4 *C. to
produce AA al:miners. [0260] (2)Preparation of AO Monomers
Biotin-beta-Amyloid, Human 1-40(manufactured by AnaSpee,was dissolved at
230 tunotel: using 0,1 % of ammonia water, After the prepared solution was
subjected sonication for live minutes, the resuluuit was centrifuged under
the         ens ofI6,000 rpm and 4 ve for 60 minutes. by collecting  the
supernatant, nonotners were prcar0  Example [02 Evaluation on Anti-AP
Oligomer Humanized Antibody Activity (I) Evaluation on Binding Activity of
Anti-Af.? Gligomer Humanized Antibody against AP Oligoiners using Biaeote
In order to analyze the binding aceach of atiti-Ap oligomer humanized 10
antibodies (HVOLVO, HV(IN2a, HVOLV4 and HVI2L.V4) against AP oligomers in
the chemical kinetics manner, the binding activity measurement was carded
out using the surface plasmon resonance method (SPR method). [02623 All the
following operations were performed using Bioeore 1100    mfactured by GE
Healthcare Bio-scienee.$). The Ap oligomers obtained it ' Example 2 were
immobilized to the 045 sensor chip (GE Healthcare Bio-scienees) using the
amine coupling method. 



[0263]        Onto the chip to which the AP oligomers wereobilized for
measurement samples ...pared to have 8 levels of density by diluting from
30 1.tglint by doubling dilution in a stepwise manner (HVOLVO, HVOIN2a,
HVOLV4 and HVI2LV4) was sequentially injected and measured in the order
from the lower density based on the automatic program of the
timid-kinetics. [02641 Using the analysis software attached to the device,
Biacore TI 00 Evaluation software (manufactured by Blawre Life Science),
analysis was carded out with the Bivalent Analyze model to calculate the
binding rate constant ka and the dissociation rate constant kd of each of
the antibody against Al) oligomers. 02 65 30 The thus obtained binding rate
constant  kal, the dissociation rate constant kdi, and the dissociation
constant KD (kdlikal) of each of the antibodies are shown in Table I,
respectively. [0266]  'able 1Binding Activi of anti-N3 o gomer humanized
antibody to Ap oligomers Antibody ka (liNfs) kil (Ifs) 1(1) (mon) 



V 0 LV 0 147x104 6,9x10" 4.0x 104 liVOLV2a 4 x 103 3.9g10"4 6,1x104 IIVOLV4
7.0K103 5.0x10'4 Tlx104 .% 2,7,xI0 8, 3, xi 3,0x IQ' 7  (02671        As
shown in Table 1. all of the anti-AP tigemer humanized antibodies (HVOLVO,
HVOLV2a, HVOLV4 and 21)14) exhibited binding ability to Ap oligemers at the
affinity from 3 A 10-7 to 4 x 104 mold:. (0268; 



(2) Evaluation of ding ActiAO Oligomer Humani7ed Antibody against AP
Monomers using Biacore in orxler to analyze the binding activity of the
respective anti-A( oligomer 10 humanized antibodies (HVOLVO, HVOLV2a,HVOLV4
and 11V121N4) against A13 monomers, the binding activity was measured in
the same manner as in (1) of this Example. In addition, the binding
activity of ariti-AP antibody 6E10 (marailacturS by CONVANCE) was mesured
as a control antibody, N69] 15The Ap monomers obtained in (2)01 Example (2)
were immobilized to the SA sensor chip (manufactured by GE Healthcare
Bio-seienees) by the hiotin capturing method. Onto the chip to which the Ap
monomers were immobilized, samples for measurement, which were prepared to
have 5 levels of density by diluting from 30 ugilui" by doubling dilution
in a stepwise manner (6E10; 1-1VOLVO, IIVOLV2a, 20 IIVOIN4 and IIVwere
sequentially injected and measured in the order from the lower density
based on the automatic program of the multi-kinetics. mode. The sensorgtams
are shown in Fig, 3, [0270]        As shown in Fig. 3, it has been thund
that all of four kinds of the anti-Ap oligomer humanized antibodies
(HVOLVO, HVOLV2a,IIVOLV4 and WI! 212/4) do not exhibit binding ability to
AP monomers,        /02211 Reference Example 1, Preparation of Antigen
AP 1 -40 peptide was synthesized to produce a compound in which fluorescent
isothiu-anate of 6-carboxytctramerhylthodamine (6-TAMRA) (SIGMA was 85
chemically combined to the Nterminai thereof, The polymerization reaction
of this compound was carried out with AP140 peptide (Peptide Institute,
Inc), and thereby a preparadon (Afil -40 oligotnen) containing a large
aineunt aoligoram was preramd, [0272] 



Establishment of Antibody-Producing Hybridoma       The antigen prepared in
the above-mentioned manner was immunized to the footpad of a Balbre mouse,
and subsequently, six more additional immunizations were carried out. The
hybridoina VIF;5 produced by fusing with Sp2/0-Agi 4 cells with the use of
the inguinal lymph node using polyethylene glycol 1500, 10tom] 3. Dot Blot
Analysis        The initial scteennig was performed by the dot blot
analysis in which 2.5 ti of A[31-42 (2.5 tg/dot) with had been
pre-incubated for 18 bouts was immobilized on the nitroeellulose membrane.
The nonspecific binding site on the membrane was blocked 15 with phosphate
buffer solution containing 5 % of reduced-fat milk, 1% of BSA, and 0.05 %
of Tween-20, and the non-snecific binding site was incubated with culture
solution supernatant, [g274] The antibody hound to A Aigomer in the culture
supernatant was detected by 20 horseradish peroxidase marked goat ami-mouse
F(ab')2 (1:3000; Amersham) and depicted by a sensitive chemiltiminescence
(ECL) kit using LAS3000mini (Fujitsu. Tokyo, Japan), With such an
operation, the anti-A( Ligonier mouse monoclonal antibody 6E4 was
established, uSThe above recommit example was disclosed in?CT/JP 2009/52039
(WO 2009/0)9174 [0276]        While the invention has been described in
detail and with reference to specific embodiments thereof, it will be
apparent to one skill in the art that various changes and 10 modifications
can be made therein without departing from the spirit and scope theml, This
application is based on U.S., provisional application filed on August 7,
2009 (No, 61/232,038), the entire contents of which are incorporated
hereinto by reference and all references cited herein are incorporated in
their entirety,  SEQ ID NO:?. Description of artificial sequence HCDR2
amino acid sequence SEQ ID NO:3 - Detription of artificial sequence; FICDR3
amino acid sequence SEQ ID NO:4 - Description of artificial sequence; LCDR1
amino acid sequence SEQ. ID NO:5 - Description of artificial sequence;
LCDR2 amino acid sequence SEQ No:o Description of tatifickt sequence; LCDR3
amino acid sequence SEQ NO:II - Description of artificial sequence; DNA
sequence encoding 6E4HV0 SEQ ID NO:12 - Description of artificial sequence;
amino add sequence of 6E41-1V0 variable region SEQ NO: 13 - Description of
artificial sequence; DNA sequence encoding 6E4LN variable region SEQ ID NO:
14 - Desdiption of artificial sequence; amino acid sequence of 6E41,V0
variable region 



SEQ ID NO :I 5 - Description of artificial sequence; in acid sequenceIV12
variable region SEQ ID NO:16 - Description of artificial soper--e- amino
acid sequence of LV2a variable region SEQ ID NO:17 Description of
artificialsequence; amino acid sequence eI.V4 variable region  CLAI  1. A
humanized antibody which does not bind to an amyloid ) protein monomer and
binds to an amyboid p protein oligotner, and which comprises the following
(a) antibody heavy chain variable region and (h) antibody light chain
variable region:  (a) an antibody heavy chain variable region comprising
the amino acid sequence represented by SEQ. ID NO;12 or an amino acid
sequence in which at least one modification among amino acid modifications
for substituting Lys at position 12 with Val, Val at position 20 with Len,
Arg at position 38 with Lys, Gin at position 39 with 10 'Len, Len at
position 45 with The, Met at position 48 with Be, Atg at position 67 with
Lys, Val at position 68 with Ala, Ile at position 70 with Leo, Ala at
positionVat. liii> at position 74 with Lys and Ala at position 97 with lir
is carried out in the amino acid sequence represented by SEC) ID NO;12,
(b) an antibody light chain variable region comprising the iunino acid
sequence 5 represented by SEO ID NO or an amino acid sequence in w nth at
least one modifications among amino acid modifications kir substituting Ile
at posi6on 2 with Val, Pro at position 15 with Len, Gin at position 50 with
Lys, and "I'cir at position 92 with Pitt is carried out in the amino acid
sequence represented by SEG ID NC):14, 2. The humanized antibody according
to claim 1, wherein the antibody heavy chain variable region comprises the
amino acid sequence represented by SEQ ID NO:12 or 15 and the antibody
light chain vatiable region comprises the amino acid sequence represented
by SEQ ID NO:14, 16, or 17, 3. An anti-cognitive dysfunction agent,
comprising the humanized antibody coo to claim 1 or 2 as an active
ingredient.      medicament for treating Alzheimer's disease, comprising
the humanized antibody according to claim I or 2 as an active ingredient,
An agent for suppressing formation of neuritic plaque, cot atihody
according to claim 1 or 2 as an active ingredient. n the hum. 



t.  6. An inhibitor of fonnation of amyloid p arnyloid fiber, comprising
the human andixKly according to claim 1 or 2 as an active ingredient.  7, A
method for at least on of prevention and treatment of cognitive
dysfunction, comprising administering the humanized antibody according to
claim 1 or 2,      8. A method for at leas( on 5comprisiiig administering
the   and temment of Aizbeimer's disease, dy according to claim I or 2.
9, A nieth.odfor suppressing progression ofA!zheime administering the
humanized antibody according to claim or 2. comprising  1 SEQUENCE LISTN0
<110> Kyow H4kith Kirin Cc,, Ltd, <120> ANT1-ABETA OLNOWtM NUMAR12ED
Mi18DBY <130> W500193 <150> US 61/232,038 <151> 2009-0S-07 



<160,s 11 <170> Mal:actin vsrs n 3,3 <210> 1 <2112 5 <212> PRI <213> Art.1
plaT <220> <123> Dosnriptich of dr,cla1 sacnehoP: aslino acid acquence of
<400> 1. $er Tyr Trp Mot ifi3 5 <210> 2 <211> 17 <212> PRI <213> Art1 i 'al
<220> <222> Nov.of rtificiac, aniro acid acqconce cf UGDR2 <400 2 eise An
Pro Ar Asn tliy 2y Thr Mn Mn Asn e''t Mn Etio LYs 151016  



Arg  2 <211> 9 <212> PRI '2T3> Artifloial <220> <223> Desariptian of
arttoisi sequence; am:no ooia seq0ense f HthR3 <400> S Asp 6D,/ An Tyr Asp
Pro Phe Ala Tyr  <210> 4 <211> ID <212> PRI <215> Artiti <220> <223>
Dewpton of artfoiai eequenoe;said se once of LOW/ OM> 4 Arg Spr Sr Gln -
Va: His Ser Mn Giy A:n Dir 1w Lou Mrs 51015 



<210> 5 Can> 7 <2125 PRT <213> Artif oi <220> <223> Description or artfkial
oaps/lea: ominfid s once of,2 <400> 5 Lya VaI Dor'Arg Dias Sr <210> 6 <211>
10 <212> PRI <212> Artifin  <400> 6 Ser 0ln Sr Thr Hs Valyr Thr 5 ) Oil>
354 <212> ONA <212> Mus nutsailoc <no> 



<221) COS (222> (1). (354) S400> 7 oag- gtc caa cts sag ag cot ggg got gaa
ctg gtg aag cot ggg get Qin Val Sln tag; Cis 0n Pro Gly Ala flu Leo Val Lys
Pro Dly Ala 1510la tca gtg aag ttg too tgo aag got tot ggo tar; aoo tto act
ago tas Sar Val Lys Lau Ser Cys Lya Ala Ser Dly tyr hr Pha hr Ser Tyr
202630 tggcao tgg gtg aag otg agg yct gga oaa ggc ttl: gag tgg att44 Jrp
Oat His Trip Val Lys Lou Mg Pro Dly Dln Sly Pi s Diu Trp Ha no 4045 gga gag
at aat cot ags aat ggt ggt act aao aao .at gag aac tto192 Dly DTP He Mn
PrcArg Mn Dly Sly Thr Asn Mn Mn Stu Mn Phe 505660 aag aga aag goo aca otg
at ea gas an too too ago acts goo tin=240 Lys Arg Lys Ala Thr tau Tht Val
Asp L Ser Sr Ser hr Ala Tyr 65707580  ags otg aoa tot gag gee: tot gog flo
tat tac tgt2R8 l.0 11w Ser 910 Asp Ser Ate Val Lyr Tyr Cys as9096 



ga gat ggt aas tac gao coo ttt got tact tgg ggc on ggg act336 rg A8D Sly Mn
Tyr Ano Pro Ph a Ala Tyr TrP Riv 010 0lY IN TUD105IlD  115 (2lO> 8 K2-P>
118 <212> PRT  <213> Ms scalps <400> 8 VaL> 6in 6in Pro Gly Ala 610 too Val
Lys Pro Sl- Ala 10 Sar Val Lys Lae Sar 0ys Lys Ala Sr Gy Tyr Thr Phe Thr
Ser lyr 30 Met Ilia Trp Val Ivo Lem kg Pro 6 6In Gly Pheftp Ile 3540 Gly
Gip lie Mn Pro Arg- Mn (ay Sly Thr Mn Mn Mn 51u Asn Phe 505550 Lys kg 55
Mot 6in Lev Sc eu Thr Vol Asp Lye Set Ser Sor Thr Ala ft 



707580 Set Leu T - Set Olu Asp Set Ala Val Tyr In Cy 2520  Thr Arm Asp Gly
Mn Tyr M ra, Phe Ala Tyr frp Sy Gin Gly Thr 100105110 Val Mr Val 5cr Al !I5
(210 9 <21l> 33P V212> DNA <213> k8 MVSOBWS  <220> <221> CDS <222> (1)"
(33(k) <4002 9 gat gtt gtg stg aas sae gat oca cLa to atg sat gta ag4 ott
gga Asp V3I Val Met Thr Oln Thy Pro Lee Sar Lau Pro Val Sr Lau Gly 1 5 10
lc gat caa got too ato tot tgs Aga tot sgt age Aga dt gto cac gt96 Gln Ate
Ser 11e Sag Cya Arg Ser Sr Gln Sr Lou Val hit Sor 202520 



eat gge eat not tat tta cat tgg tee ate aag aag sca gee sag tat14-4 Ann Sly
Aah Thr Tyr Lou his Trp Tyr Lau GPI Lys Pro Giy Gln Ser 354045 tea aag ots
otg ate tat asa eit toe asn ogs t.tt tot geg gta oca192 Pro Lys Lou Lou lie
Tyr Lys Val Ser An kg Ks/ Ser Gly Val Pro SO55SO gas cgg tta agt ggc egt
ggatu ggg aca gat ttc son ott sag atc240 Asp kg Pho Sec 01y Ser Sly Sec
.01y Thr Asp the Thr Ici LynIlo 657079SO ago aga gtg geg get geg gat ctg
gga gtt tat ttc tgc tot csa agt Sr kg Vet: 6Iu Ala Siu Asp Lou Sly Val Tyr
Pno Sys Ser Gln Sr 85304.) ass tat et cot tog tat egg tta ggo geg ggg a=
aag otg gas eta336 Thr W3 Val Pro Pre Tyr fir Phe Gly Sty Gly fir Lys Lou
91u :le ISO105110 339 LYs <210> 10 <211> 112 <212> PRI <213> Mus Mil3GOUS
<400> 10 Asp Vai VAI Mot hr ,3 Thr Pro Lou Sec Lou Pro Val Sec Lou Gig 1015
Asp 61n Ale Ser He Sur Oys kg Sor &r OH Ser Lal Hia Ser 



202530 Asn 51y kfl Thr [yr LouTrp Tyr Lou Qin Lys Pro 5iy OH Set 354045 Pre
tYt Lou Lou 1:e Tyr Lys Ve Ser M Arg Pne Sor G:>t VM Pro 506'0 top kg Phis
Ser 61y Ser 51y Set oly ihr Az Phe thr Lou: Lfie $6707580 Se; kg Vat 11/u
Ate OhLouOty Vat lyr Phe Cyt Set Gin Sgr 854Q95 Thr His Vethe Sty Oh Oty
thr Lys Lou Sip 3 105110 <210> 11 <211> 354 <212> DNA (2/S> ArUfc <220)
<223> Deecription ef art ci'sf eeA souuenco of 5E4HW variable region <4001:
caggtocaae cap:cute tggggotgoa gtgoreagc otg uLkO egtgoeggtg$0 toetpaagg
ettotggcta capettcoo egotootgga :.goactgggt geggoagget120 actggteeag
gettggaAig gatgggtgeg atteatecte atRtgg tectaeciaao100 ottgagtaot
toaagogeog Agtoaesete ecitgaegeca catooecoag ceoegottee240 



ategeactea gencotgeg atetganac aotgeggtet attectgtgc ecgagetegt300
sasfatgess setttgetta stgagg0c09 6606Tc,6gstgteS, tte <210> 12 <211> 118
<212) pRr <218> srtlfisial <222> <223> an ine ar,na enoe of 0541T <400> It1
Sin Val Cin la Wu Vd Lye in Pro (fly Ala 15  Oar Vg Ls Va Sar Oya Lye Ala
Sr Sly Tyr Inr Ph e Thr Oar Tyr 202520 Irp Met Hs ftp Val Arg Cin Ala Pro
Sly WI Oy Lep 510 irp Met as4045 0uPro Mg Mn Sty GMn flu Mn Phe as5550 Lys
Arg kg Val The lls Thr Ala Aso Thr SET Thr Oar Thr Als TYr 65as 7580 Slat
1Uu Lau Ser &sr Lau kg Ser 0is Asp Thr Ala Vat Tyr Tyr Cys 869095 



kg Aep Cly Mn 1yr Asp Pro Phe Ala Tyr Trp Sly 1021051w Lae Yal [hr Val Sot
Oar 112  <212> DNA <215> Artificial <220> <221> Deacriptinn of artItcisi
naquanne: a DNA eaccerce of 6E4LVU Yeriaale region 4400> 13 gatattgtga
tgacocaate toactotce ctgcctgtca stactggtga grant:ate60 atntettgee
gatetagtra ngocttgta aaeagtaatg gcaaaarnta tttarattgg120 tacctgeaga
agsaaggnaa atateraaag staatgatat anaaagtfts eaaangattt180 tctgggflcc
ragarnggtt aagtgoagt gggtraggga agatttcac aotagatc240 ageagagtgg aggstgagga
Igtggsrgtt tatted:gni etnaaagtar aeatattert500 argtaaargt tragtraggg
gaecaagatg gamtaaa <210> '.4 <211> 113 <212> PRI <215> artificial <220>
<225> an amino c4 aequence of 8E41 5.1 vtith1i region <400> 14 Asp. RVAifU)
Ser Pro Lou Ser lee Pre Vai T 



5 Pre A Ser ile 5er Gys Arg Sr er air Ser Leo Val Hi Ser 202530 Mn Sly Mn
11w Tyr LeoIrp Tyr Leo Gin in Pre ffly 5is Ser n5 Pro gAn itu teu He Tyr
'31 S8sti Arg Phe Sar 0 sa  TO7080 See ASlo Ala SW Asp a aly Vat yr Tar-
ras Sot Sln Ser 859095 Thr HisV& Pro Pro Tar Thr Pht ah,Sly 11w Lys Leu Stu
11e 100 LY s <210> 115: <211> Ila <212> PRI <23>r 'ciat <228> <223> aa
asttbe a ld sebbenob of 1V12 srabe regiab Glo <4003 15 



YO 81n Lep Val SW SotAla elp Vet VetLn Pro (Hy At 1e 010iS 9 Val in Lee Ser
0ys lys Ale Sr Sy Tyr Thr to Thr Sot Tyr 2025 - Met fits Trp Val Lys Lou
Ata Fro 9ly 31n Sly PM Giu .rp Ile as4045 G:y al,. Ile Mn Pro kg Mn Giy Gly
Thr Mn0n SW Mn PM SO55eQ LY$ Ara la Ate. Thr Leu Trir Va1 Asp Las Sot Thr
8er Thr Ala Jr 65707580 Met SW tsu Ser Ser Lou kg Set Ole Asp Jtw Ale Val
JrJr CY$ 859095'  100    Lou Va 11w Val SrSet 115 <210) 16 (211> 113 <212)
FRI <213). artifleia: <220> <US> an am no &o ss epos of LV2e yeriehle
tegiop <4CG> 



Asp 11a Va: It Ilir51p Sot Pro Lesre Va1 Thr Pro 5Iy 11015 Glo Pro Ala Sr
Ho Ser Cyt Arc Ser Ser Gin Ser tou Val fliA Set 2025 .Ast 31yMnThr Ivr Lou
Hs ftp lyr Isu ON Lys Pro 61y ISIn Ser 354045 Pre lye Lou Lou 110 Tyr 1ye1
Ser Mn Arc Phe Set 01y Val Pro 505560 Aep Att. Phe Sof Gly Ser 5srO'y rPh
11w Lou Lys 70 or Art Val GIP A:t tUu Mp VP: Gly V Tyr Pha Sys. Se Cn Ser
B5Sc).95 - mm HUs Va1 Pre Pro Tyr Thr PM GIy ON Gly Thr Lys Lou 010 11a
100105110  <210 iT <231> 313L <212> PSI <213> artliiihia; <220> 



<223> en nen acid sequence of LV4 variable region <4C0> As ai Val Met Thr
eln Set Pro Leu Sr Lou Pro VaiIhr Lo 15GIY 30  Giu Pro M Set ilis Ser Cys
Arg Sar Ser Gin Ser toe Val Hie Ser 202530    Pro Lysle Tyr Lys Val Sar Mn
kg Phe Sor Biy V 505560 Asp Arg Phe Sat. Gly SOT Sly Ser Giy Thr Ava Phe
Thr Lw lye He 66707680 SW' Arg V afri Ala Ghu M W31 Gly W Tyr no Pro Pehr
Phe ON Gin Gly Thr Lys leu Giu lit 100106110 
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