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devel opnent of such variant anyloid protein.
Background Art 15 An anyloid protein is a type of
tissue lesion that is observed in cerebral tissue of
not only patients with Al zheiner's di sease and Down's
syndronme but al so subjects with normal aged. The
anyloid protein consi 42 or 43 am no
acids rich in hydrophdéh%c%hFﬁgcégid and can be
produced by hydrolytic cl eavage of an anyloid
precursor 20 protein (hereinafter referred to as APP)
which is a precur Sarigpnt Adayloid BPretednsi st s of 695,
751, or 770 am no acids, which is a type-1 nenbrane
protein wth the single nmenbrane domain, and has its
amno termnal outside the cell. The difference in
nunber of am no aci ds t he presence or
absence of a prot ease?e%%?@?gg’rﬁ%&ive site of 25 a
so-called Kunitz-type in the extracellular region. A

mai n_conponent. of neuron is APP consi St of 695 . .. R
o NG biBCRISnENG: BPRLTT dP Rel PRy ABYiod AprateR) existing in
faldiinl APBep@BShSUiswsel pafentankno wadl dss (teretifiadtien and
referred tg as APP{%& of igm&ch &?:':\JA base 30 sequence
deyglpRIRFRAL o8 1 Eh YA S LI PABWA™as SEQ 1D NO 3)
includes 1 Received at: 4:32PM 3/23/ 2007 2007 3MB

17144 ER HOW No. 8617 P. 5/62 an am no acid sequence
(75 amno acids fromQdu to Lys at position 363 of SEQ

ID NO 3) which is not g i | ecul ar specie of
APP695. APP770 is a r]fi'o%eﬁgjﬁggﬂs%gg?e havi ng the am no

aci d sequence identical to that of APP695 ot her than
t he above-identified jnsertio m.no ,aci d eque :
An | At PRI IBSATPERSE Re T ATE e 16Siaf i *fk BBSEved in

cohPREQSissue of not only patients with Alzheimer’s disease and Down’s

syndrome but also subjects with normal aged. The amyloid protein
consists of 40 to 42 or 43 amino acids rich in hydrophobic amino acid
and can be produced by hydrolytic cleavage of an amyloid precursor
protein (hereinafter referred to as AFF) which is a precursor thereof.
AFP consists of 695, 751, or 770 amino acids, which is a {ype-1
membrane protein with the single membrane domain, and has its amino
terminal outside the cell. The difference in number of amine acids
depends on the presence or absence of a protease inhibitor active site of
a so-called Kunitz-type in the extracellular region.

A main component of neuron is APP consisting of 695 amino
acids (hereinafter referred to as APP695). In turn, APP consisting of 770
amino acids (hereinafter referred to as APP770 of which cDNA base

sequence and amino acid sequence are shown as SEQ ID NO 3) includes
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and APP770, and this APP consists of 751 anmi no acids
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at position 363) of APP770. The anmino acid
%&PCIdS from A u at position 289 08417

Ala at position 344 in the am no acid sequence of

APP770) inserted into both of 10 APP751 and APP770 has
"Kuni tz-type protease inhibitor activity and is

consi dered to be expressed in cells other than the

neuron. APP695 is an isoformexpressing mainly in the

neuron and is a type-1 nenbrane protein capabl e of

passing through the cell menbrane 15 once and havi ng
am aimosas dbrauenten@Breriddo asidwofrani dufiookyyay @osétien 363

oipgﬁQIéI[BnNéng Iafi’uI:ﬁLI%I A&t %cm%ut I@&ﬁé@&mﬁ%&@v&%ﬂpms

roter n cons rter proteln nmol ecul ar
AElb'éE(D gs Iqu’igcnl}trammﬂ duving ghepppinp scid geguepcradsptical

EIQ&III ar g EI’IIOIEhé'ILC EﬂﬁtW§b5I%é&Yﬁé@ Iﬂﬁéfﬂb@tamnﬂ acid
p03| I on 6 existing outside the cell, and

| o
sqesmsen W deaform SpReR ABIGY hhyenkaawmoin ASidiHpRto APP69S
2§ | AP 170, NERAQhg AP Bbadiste oat'raqoatxim@rmﬁas 24d lacks in 19

cophes SRS Ao B RSk S ool ek pibite el B RIS, The
afOXd Gcld/ sbﬁuéﬁ% i(s& raﬁﬂtriooa@ﬁaafr&myGﬁﬁ@topoélﬁbnoﬂsgttOOAla at
i mer' s disgase
pasition; 344 i dRacnit AFBERR S s APEP Lo R fody both of
APPPS 1tmﬂ ARRET O ey Kmntzr- pooase emlnbxtes seatity mnd is
th f t | oi d
cd Gttt B EBred Rl A I%ﬁI‘IPe%%%g@%ﬁgﬁ Y et ase.
In the second stage, t he car boxyl term nal of t he
I t I d b I
oY O\ BSEE T B Dhs S SEAHT Bl By op e
eol ahemiRenk irotéinRegei e dfapassdn 3 2Bk Sh 2Be26£Y membrane
* 38 17410 Ej 641 T . .
ORSR BBIigé?rYl@gf?‘ B%II?‘Q%’II“%B CI‘:I'IBIIJcor &2% ]QBI% chél\@ an rom glycine
af pasitivgs62bttoliaacineeat posrsmbeﬁéa) t ﬁ!?;he amlsldcnmem &g@smﬁs
ttc L eqy %?%oﬁ f? n%leI:P (ﬁ’zlvmgqﬁj bhARoLSR 6SAPP 695

erm na any 0 proteli n (between
sm IBx NﬁbQI/tfmm a:sp@rag\ram: w@w’cwﬂ%ﬁ%@ V@ékwwosﬂm

e A51RES ol Sfdle’ HBe ScANCaddr 4 aIn ;fa i 1141;01@&111&1" specie

et ween r at position 714 and osi tion,

h@wn,gpﬁ?m 68 smine aids #fﬂ%%&}%rﬂt nie HPeRit I%P 638 or

iHieeRind 8PQbERshd B8Y, t he second stage cl eavage occurs
at the epSilon (E) position

Biocactivity of the amyloid protein has been experimentally proved
and its neuron toxicity is considered to be a key factor for onset of the
Alzheimer’s disease (Non-Patent Documents 1 and 2). In order to
produce the amyloid protein from APP, tow-stage important reactions are
necessary. In the first stage, the amino terminal of the amyloid protein
is separated by APP cleavage by P secretase. In the second stage, the
carboxyl terminal of the amyloid protein is cleaved by cleavage by v
secretase, thereby causing the dissociation of amyloid protein and the
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(between Thr at position 719 and Leu at position 720

Recoived ats 4:32p rz,)izggpo\yeen Leu at position 720 and Val at position
T

APP770 of SEQ ID NO 3) which is 10 near the
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ani no aci ds (in the carboxyl term na

d|rect|on) The intracerebral neuron | esion of the

Al zhei mer' s di sease occurs in advance of clinical
abnormal synptons such as disorientation, 15 nmenory
decline, amesia, decline in intellect, and behavi or

di sorder. The neuron |l esion includes anyloid protein
deposition, neural fibril alteration, and cel

cyteplpsntic feamedt of MR diqnosdisianta epesntiemal Gndipgs, it has

be'teﬁ' {:t_]) 1d813écf19+&?51§§]‘ el &3 etk c?&vh&e'&cﬁ?@sdtdﬁ{@ amma {y)

e arnyl o

th
Ppositier whishotutles @ﬁl‘é%ﬁfld&?@gpﬁl &k tHIF gﬁlﬁybgﬁ%’?’é’d (pegween

valGatl &m%&kS?hOind tthea ApebRidR 712, Het®aee, Aliasat position 713
I mpottant tqQ understand theféé) ress of h a Val at
anal i pbrresitipeeddd, ombebRer bl vhat FUiHGR 737 erd

da&@%&t'ﬁ%@f@ﬁm@ﬁ STQfETNG &@); Abwketfeit’' Sadirseasdy been
stu . ncept that t Secr et ase
repmgahaaft% S Fifse CERGETATOHE TolihERAAgs (g gosition
(b@ﬁﬂ&ﬁﬂll‘hh' mﬁpéﬂﬁﬂnjv\:’hﬁlQrﬁncDiﬁeurmnpssmman'ﬁQO&)r prtsest Len at
I n.chr 4 [
P b AR TEHCL: POPERR Ty GaTt 1/ SPEERP D O wioh i
nm@tobmm\nm slowB8tivasn s dhe @anmmmﬂermdﬁﬂﬁ by 10
t eived at: 4:32PM
rgggglgﬁt}%%ﬁ% °§R§§%’lﬁ?ﬁ%ﬁgﬁmﬁ$&)u i111 No, 8617
P. 7/62 Since APP is aI so a responsi bl e gene for the
ear | nset fa ei.ner di
Poculfiih T8y aceiebrel BENEE PR it AR LEE. FalPapes becure
mafa&iuam‘éel widcliniceiti abﬂgymﬂ tsympﬁbmlselsmh sagli dizgsigntation,

whi ch i.s S
mF’Bsroé_ﬁ Oflﬁcghn?,hg_%réﬁ%eﬁ pr O e| L Cgé;l%a?:& %Ht%)%ﬂd%&p(:ﬂmorder
Tico npanent Jesione mﬁludm@maml@hb nrodeine depppittnm el fibril

e (hsr LET 24 8T @l i Sidapra¥edd tion is the
ﬂg%m%%ﬁgé:fc} o‘%wﬁagg agi n?ﬁc&amed tgtllo ?erm na?lt(:e?c)agi!L
initasl patizolppicnal rertgl. and the other is the |onger

anyloid protein conponent which consists of 42 or 43
am no acids starting from

It is considered that the amyloid hypothesis, in which the amyloid

protein production and deposition are hypothecated to be the causes of
the Alzheimer’s disease, is important to understand the progress of the
Alzheimer’s disease, and one of the grounds for the importance is found
in familial Alzheimer’s disease study.

Concept that the y secretase is a gene proeduct of presenilin 1
(Non-Patent Document 3) and presenilin 2 (Non-Patent Documents 4 and
5) present in chromosome 14, which have been discovered to be
responsible genes for early onset familial Alzheimer’s disease, has widely

 been accepted; however, this concept has not been completed.
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asparagi nic acid (same as A(31-40 consisting of 40

Received ats 4:32P@@}%}%00§CI ds) and is [longer than A(31-40 by am no

of two or three residues to termnate at Al a at

2007% SHQB@SWHW&” 42 ﬁ%lﬂ%ﬁﬁ%ﬁﬁfﬁt position 43 (hereinafter — y, 9617
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referred to as 15 42 or A(31-43, or coIIectlver
Al131-42/43). In the | onger conponents, API-42 is

hi gher in hydrophobi c property and nore insoluble. A
fiber- like anyloid fibril having a diameter of 5 to 6
amis formed of the [ onger conponent and the shorter
conponent wherein the | onger conponent serves as a

nucl eus and the shorter conponent is attached to the

20 nucleus. It has been denonstrated that production

of A131-42/43 which is the Ionger |.0i d otein is

i ncr Sime) ARFcis aleeAcrapRongilc gensy g(g% Eﬁ‘g{ onset familial

Alﬂ;i]ﬁﬁféﬂsl 'd‘sé‘a&lr (mgﬁa?ﬂbht Ddouibént B¢ dnsu\fgdemﬁsmed that

the | onger anyl oi protein b C

plggq#sﬁagg?r@daqeo wlved|n & ‘?@’n?f ﬂ?né)gfzq% %egﬁoahseigia which is
a fyPe Gf@dAkedtipcotein polynerization is fornmed in large

quantity due to this variant effect, thereby
accel erating the etiol ogi c reacti on. 30 Many nutation

Foce iy PpthtePiceakistd of t
Rece?‘\%%mfp%glﬂ/lbqg/ 07 Zgﬁs’? EI tlei is 0 WO

4 E1RO
copeporgauty. P.Owe g them,; Eﬁttgea?@ﬁ%éxﬁyﬁi} CP%\éﬁ’? i pénent
(h&f&ﬂaiéé\éfqec@c:‘i?ﬁ' ?ﬁt ak Wﬂﬁ-ﬁ@ﬁ\sﬂartlhgsﬁiﬁﬁeﬁspﬂragﬁlg acid to

accordance W e.amn
teymEaignat g &8 EW“PH’& Iaﬁ'%l f[‘]l}ﬁ;e \P&F“ {h DrEdedi A amylold
IanatEBrﬁﬁohEﬁﬂhﬂﬁbhOfonsﬁm I 10 0 (mlrd4$) rmnmmacim summg from
vari ant, 693(3! n n_var.i I
asmaaaia%% i A5 %ﬁ#‘fﬂg@ﬁ%ﬁo Pro s #&hﬁ pand is
loher &E@ﬁh@iﬁi HDobplammnmdsmfstw er |thc¢@asgdu|6ﬁ tgvkegennate

V‘ﬂ@r%ﬁ@%ﬂ%ﬁ% gn 08 Bb ? %(.ff gg rlRQ&efﬁ%?Ler%fé‘%e& S0 as AB1-

on var | a vari ant
45iggniABileddc @rocomtmlwdkﬁlaﬁ@/ #3)i nlehtherleager gemponents,

A%%&“&S ex‘aﬂ{j h ?oﬁﬁ@ﬁc%f%rﬁ?%ﬂ@hcﬁ%ﬂkd@ﬂﬂﬁlde% fiber-

k factor_"allel e
lilkmpayoiek SbEH hazing @ figgactsEah Spﬁ%@eaﬂgs%i?w% Hf the longer
&utﬂ?&néﬂ‘te 29 ¢he Ofhd¥t & Rloi@forfert a@reein theclongeheasinpynent

SE&FF%|%‘§ yeaﬁglelug tE.‘I;Z]l% %ﬁsesl\{\gl‘ {ﬂe C(.)Onr.lll Dgggt olfS %.I:E{a(:%%%.oqg the

nucleus.

it has been demonstrated that production of Ap1-42/43 which is
the longer amyloid protein is increased when a gene variant is present in
presenilin 1 or presenilin 2. It is considered that the longer amyloid
protein component which is considered to be a determinant of a
threshold value for amyloid protein polymerization is formed in large
quantity due to this variant effect, thereby accelerating the etiologic

reaction.

Many mutation variants have been identified in APP, and typical

P
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iIs E4 or by 16 to 20 years in the case where both of
ccoived ats be r one alleles 15 are E4 (Non-Patent Docunent 7).
Received at: A'SZPMFPR?}SEP%onsi dered that the activity inhibition of (i

20072 3R79BCONEtFse angﬁ@%ﬁ%ret ase suppresses the anyloidy, 8617 P 8/8)

protein production and can be used as a therapeutic
drug for stopping or delaying the progress of

Al zheimer's 20 di sease. An a secretase reaction occurs
in addition to the O secretase reaction in the first
stage of hydrolysis of APP, and the y secretase
reaction occurs in the second stages of the a

secretase reaction and fhe (3, secretase_reacti on.
varipatef Fe, eangrally slgssified BP e Gin h‘éa’i}a%%c?@'?‘éﬁs%o“m

Ly%S@QLg'@rin! ?g@fﬁ_ﬁﬁt:@d}ritﬁﬁh&rlmuﬁfb aniduhtimiesreng of ARSI 76 the

or 1 ntifigati of the. cret 1 .

ey P3R5 % [ D AP 102 Pinel o
tht hemyhRar toteing| ©utbbcovatimgt t (eRdGimnt bopdon  variant

IS, w

5 vl SR PR it (AR o b R W B oo

anfi @Bk t;ﬁﬂtéih&to@lpnnfntﬂ iaté decrensedr i;:bmedd@ yariant, and only
ner gti on i on, - [ 10

3535650057 Bpdr TR ?E) ingtpREF HP T gpact: Ygtie and
Awtralis 2vanant.y nbigrfcangend &uteh gpEepiuised Hfapriddle of
dig%??ssgﬁia', LA aliagontdh idusha £ hbe Get nohhEE yiehan t he

protein. It Is necessary to consider that the
10 nonspecific activity 5 suppression of the 7 secretase

can iglygefowhVaS & fdkefRRor edlble @i apelipo@metein E. It has
i nduction of mali naﬂ_tl trﬁnsfor tifo Non- ant%lnst ase is set
bepac prened sstatistically, Hlat the QgdeR EUPEYS ¢ AP
a0 819 b dal y&ikiini 1Hd cammivbieye dnpone of chromosome alleles
. epl dem ol.agj cal |l y have an anti-de f [
R
15 arerf4 {NofHl Butesit dgcwomenys 7kel ectively inhibit the 10
productions of AO1l-42/43 (Non-Patent Docunents 9 and
10) and have a function of Rho kinase (Non-Patent
Docunent dddsidbhey ehyt bee athgtyainhibitiont ahP secretase and v
anti-denentia dr candi dat e., However, .concentrati
SRR tAIS PR SEh e ARSEN] Protn Pt A el bfled as
a Thesghedthe dragciorestopeing\or( Aeiayieg ¢he Pogessof Yapheimer’s
20 digglﬁ%qs? %BIS géeggéﬁgcssf%%cggﬁg@éé}féﬁx W ARoAd 98D F'¥Bcretase

reaction in the first stage of hydrolysis of AFP, and the y secretase

reaction oceurs in the second stages of the o secretase reaction and the
secretase reaction; therefore, a wider spectral effect of the y secretase
reaction is expected.
25
Though an ultimate conclusion for identification of the y secretase
has not heen obtained yet, it has been proved that presenﬂin 1 has the
important role. According to experiments of animals and experiments in
cultured cells from which the action of presenilin 1 is inactivated, it is
30 reported that abnormalities in cerebral nerve generation, spine formation,



treatnent nethod, an adverse reaction of causing a
severe encephalltls has been pointed out as a
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anti body (Non-Patent Docunent 14) has attracted
attention, but they require further exam nation from
clinical point of view It has been pointed out that
the adverse effect of the vaccine therapy can be
reduced by changing the antigen position of the
anyloid protein used as the antigen to the am no 25

ort BirfibRatelDbehbeatAkB 4rd GraniseduciThgttise pro@aiilins 3t ipe various

nt i ntestine ion through oral

efg‘?ﬁ‘??ﬁ%@?‘?tﬂ% E&Pﬂf‘ﬁ%p"&e%but such met hods have
not been confi rrred as aneliorative neasures. |ist of
Non- Pat ent Docunents 30 6 Received

3/ 23/1200Y ZBGPSSHN2 3P 1?23}614?ENE\M%%&‘§611?°1|3’SPI\%%€1§2 activity
1.ilp r\é@@i&fﬁe&f Bidy sebrdthse eUrohme @lstaymf advdrsagreaetionf such

AL B S AP S i AL B s 3. 1
fu¥an liﬂq{as Beén sﬂ!@&&fﬂd ahht ayandtareidadt mxti-andafmungonf drugs

AL ek b Ao e, B S beon proved

O

tHAEO IR . néh s&mda}ngmmnﬂm@namy drugs wglastively eipdibit the

PR ORTEETS Fotyf BFEI 10 s v

hiFetict6 0f Rie kinasey(NaradeniEDaosumant thh gereming an

%!E}@ 1g dafdl. Zhﬁb&%&eﬁ @bﬁ@éﬁﬁ'atmns in
[%’gsrtgﬁ% %8% %‘lﬂe?%ce;@%] éQE{(IgJZIZG) 973-977. 5. Rogaev,
ugage apd thle Ll il e, AR sease i n ki ndreds
Wi th missense nutations in a gene on chronosone 1
related to the Al zheinmer's disease type 3 gene
(1995’)7‘thag1mrtémS17®t€C65439hel‘aFS @\Tml Paterd, Deéatf%en% 12}tusing a
s t‘l—xeu%egé;?@&é tAgﬂnQé ok ghs a?ééH‘ shidieRea Y bebdlising

ecur sor- pro gene VVI Al zhei nmer' s
tre¢aswest mettogh ) amadyeese rga%mlof)ca%ugea severe encephalitis

has been pointed out as a side-effect (Non-Patent Document 13). In

relation to the vaccine therapy, the indirect vaccine therapy or the
indirect immunotherapy using an anti-amyloid antibody (Non-Patent
Document 14) has attracted attention, but they require further
examination from clinical point of view. It has been pointed out that the
adverse effect of the vaccine therapy can be reduced by changing the
antigen position of the amyloid protein used as the antigen to the amino
terminal of the AP4-10, inducing the IgG2b isotype antigen, intestine
immunization through oral administration, or the like, but such methods

have ntot been confirmed as ameliorative measures.

List of Non-Patent Documents
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7 Corder, E.H et al" Gene dose of apolipoprotein E
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and gene materials encoding the variant anyloid

) rotein and a material for the diagnostic neasure.
Received at: 4:32P] t
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ecti've for the anyloid diseases based on

production nmechani smof the variant anyloid protein.

Yet anot her object of this invention is to provide an

anti-anyloid disease drug using the variant anyloid

protein or the gene material 30 thereof. 8 Received

at: 4:32PM 3/23/2007 2001 3~230 17010 = 5REN-4 P7i

No. 8617 P. 12/62 This invention provides the
AREinow-0sdagvdiltd grsthbhreys o vileg PIAPP aboveeddd @BPhdirture.

oﬂe,?eﬁs. 5 Afirst invention is a variant anyloid

4'%5’0 1, which, in SEQID NO 2, consists of the
1 Fuiiieelladi Al B eguenclesfopathpiay eikwmaacAlghejmey disease after
. deletiqn of -G L kALt BHRAC Aelved. 9-
m?rgmgéﬁ%fﬁn E‘E@ %&ﬁ%gﬁ%g ?‘g&s %meﬁﬁédel et gzndc{)?n%é% at
463-88.in the 10 sequence from597th to 638th; (3) 42

18hOfRRICS: W (B08B| SkiedkeabsChusal7 POTEibAMMO LY. Chrebral

hé sequence from th to 639th; (4) 39 ] I, ds .
hewmnptrhsgecafton ressive apti- B7dmmunptherapyy 12hbd dcispee 298:
th to 636th; 15 (5) 41 am no acids with del etion of
a at 617th in the sequence from597th to 638th; (6)
42 amino acids with deletion of Ala at 617th in the
sequence from597th to 639th; (7) 39 amno acids with
del etion of Asp at 619th in_the 20 sequence from
597th to 636th; (Bisciesers abthelgyeRtiondel etion of
Asp at 619th in the sequence from597th to 638th; or
(9) 42 amno acids wth deletion of Asp at 619th in
the wHegueneenficoNhid7bees cad@plished in view of the above-

described problems of the conventional technologies, and an object
thereof is to provide a novel amyloid protein (human variant amylaid
protein) useful as an antigen molecule and the like for improving the
vaceine therapy.

Another object of this invention is to provide a diagnostic
measure for amyloid diseases by using the above variant amyloid protein
and gene materials encoding the variant amyloid protein and a material
for the diagnostic measure.

Still another object of this invention is to provide a method for
screening a therapeutic agent component effective for the amyloid
diseases based on production mechanism of the variant amyloid protein.

Yet another object of this invention is to provide an anti-amyloid
disease drug using the variant amyloid protein or the gene material
thereof,
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25 More specifically, the variant anyloid protein of
e first inventionis a protein with deletion of Qu
M4, Ala at 21st, or Asp at 23rd in the nornal

e) a i rotein consisti ng of 40, 42, ar
2007% 3%2@%{“17@ %p ?ﬁ%ﬁﬁﬁp APl -42, Al- 43) In the fol I 0\3& élﬁg”
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descripti on, the 30 variant anyloid proteins
consi sting of the am no acid sequences (1) to (9) 9
Recei ved at: 4:32PM 3/23/2007 2007* 3230 174163 XM\-3
7t No. 8617 P. 13/62 are sonetines referred to as
follows: (1) API-40 (A22E), (2) A(31-42 (A22E), (3)
A01-43 (A22E), (4) A(31-40 (A21A), (5) API-42 (A21A),
(6) API-43 (A21A), (7) Al131-40 (A23D), (8) A(31-42
(A23D), (9) A(31-43 (A23D). 5 Note that the variant
any| Gikds fnotatios. pmﬁdm t(ﬁAZﬂEbme&lPV&ZMGPAZ@E) solving the
deI etion variant amyloid proteins
abléﬁﬁf&?sﬁ%‘%%h&n ors ‘isolated and identified from
famlial Al zheiner's disease patients. The variant

?g;’ ! g gu‘p{, gé%fgﬁﬁ%lf:ﬁ{]ﬁfﬁgﬁmﬁlﬁf%%gkﬂqfisf%{?ﬂhﬁ%hgﬁ it ¥EQ ID

Né.UQCt:bﬁﬁlﬁg o kRe arsinbadilseqaenaatofanyl oi d proteins of

the ?T | oal | %’ d%%l‘e ue %&?yﬂé:l’]t g\%.lét?’an of R at 618th in the

speci structure of a nornal
selype.corfrovml i Yiheto ﬁ&ﬁﬂnl d protein with the use of an

exi st ?gg pr_,ﬂt eét:ﬂlrfbt e Ur iRl eli&hidiPNof REROraMEIf ML in the
exam:g elrn second structure prediction program
saqmbudédowﬁ%ﬁut(Fﬁgﬁﬁn 2nd Structure Prediction

Pr AR, GENEL XN n 152 MAE SitA Belbtidn Bf GluCht QosEMEBIBLh in
ky it 1s confirmed that two a helixes shed

thbysmaqqe papO ¢t fo 68PtRt ure at about the 7th amino

aCI d (4pxi St3d Nurhbiey 1Qids owdlt hidsiion afi Ak aatd G1Weh an the

struc ure exj sts region fromthe 30th am no
&%ﬁe@-"P rPHe %?aﬂbB?()I?ﬁgflé’rm nal. That is, the structure

of thej} nor nai a;tmmlmlﬁ;lpewmiylthldﬁpnobélhla sat' 6 ghi sin the

ture". In turn, by anal yses of
’"’qﬂ}’te&’t?cv%??”a%??é %ggél’h) which is the known variant
anyl byl pr ottzelmnaml adidsvawittandelghipnoiod plotal Ml7th in the
AN (A23R, (SBot, (A22E), API-43 (A228)) of this
SEIRAETE i

i'on~ consi s g of the am no aci equenc 1),
to (3F)in t3 amimo negifdsr Wik %F%F}PPb@g %v%t gfgflﬁ% the
eq{z{gﬂger@grg Qgtyt@t§t5r3@%ure of t hese variant anyloid 25
Ther :(:Ggfel SQ%emgﬁ);@é:ds wri:h cf 1¢ Sn_ o? Rtruc{ uéfgth in the
sequence from 597th to 638th; or

(9) 42 amino acids with deletion of Asp at 619th in the

sequence from 597th to 639th.

More specifically, the variant amyloid protein of the first
invention is a protein with deletion of Glu at 22nd, Ala at 21st, or Asp at
93rd in the normal (wildtype) amyloid protein consisting of 40, 42, or 43

amino acids (AB1-40, AB1-42, AB1-43]. In the following description, the

variant amyloid proteins consisting of the amino acid sequences (1) to (9)
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arTyI oid proteins of this invention are characterized
V|ngthe structure of "a helix - 3 structure - p
P%re", and the variant anyloid protein (A21A or

2007% 3H2§@?@ﬁdﬂ‘ om }"ﬁ%@ﬁﬁﬁﬁf amno acid residue (Al a or ASNQ)%H
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ng o oW ng Glu at position 22 is delete
has the structure of 30 "a helix - a structure - (3

structure". This fact is apparently different 10
Recei ved at: 4:32PM 3/23/2007 2001* 3A23E 17411
E9R011040 No. 8611 P. 14/62 fromthe fact that a

structure of a variant anyloid protein fromwhich an
am no acid secondarily preceding or following G u at

ar@%ﬁhﬁét e@%efc?&?t }@gtg fynbwsgms; Apb- t4£)t (B2CEY ) Peﬁh;é{ﬁ FAZ2E),
u U
(3X 08 Lok, 2o bt A 1 BB L PR e [ PE T a21,

(7PAp1 Qi (Au3hei(8) AP 14 (42313), (FNAGAt4DIAZIIL| udes
proteins from Whl ch one or nore am no acid residues at
the N terminal or Ctermnal are deleted insofar as

thei E\Io‘EQaE gt ald %ﬁ'ﬁn’taﬁﬁiﬂbi@ ﬁo{d‘lﬂé (@samm SA22E), AB1-42

toxicCit

t t
RETEAT kI it e o e
int Q@ Vi Qdred\Sasl@s siébetded n fidt& ffamelgail nlzhefraer’s disease

myl oi d f th

pa.Ya%éJt%‘Ste@%ph@%ﬁ Plvioidh Pratelinor ohB APIERELS Regpenges

to((é??alﬁ-): stind® v@emﬁgh prmbammy 48 Y208) fundtien wgmiler to
amil.l a el,mer’ |

thﬁoﬁaﬂa{larwﬁ% Battiufy & BF f%?%?c‘nsa%i‘?g s (1) 1o ©)-

Mé{3dpdaficald /Dy aamaﬂssiwflmucm@lo 8 1O )typ,@mr 'zft}dtyp

anfx@éﬁ% );)rb 31?12&'%@2@3 ?J%e(cffzﬁg) e:H8Mh B IprlREin Hﬂﬁdtﬁﬁe prediction

ifca t he nat ur al r ot ei ns. as
progeakoh foei example, wer BTHEIR siFORSk POt RS L¢tion Prpgrom

me & %r@ﬁoﬁ%aﬁﬁﬁﬂ D0 RLAG 8 Priedanidd Fedgfamm GENETXY
lent, and there 20 is %X cg .t hat . exi gteg{eegf t two
vension 811. §mreﬂacﬁop§€eﬁﬂﬂ B SR POEF 6N .
ehé%@ s.@fed Il ﬁ'ﬁe@ﬂafh‘sccﬂﬁlsﬁﬁ.ﬁﬁd uvd bk aﬂb@u&dﬂnfa T¥eainino acid
roug exam tion.of a r Spans .
e uch . Sxeum gLy on of, 2 fe0d IUBST oo AL gts in a
e%mrrma&heaeoaanhnﬁﬁylmd for theicarbbxylhterfiingd. That is, the
Rt & agihdg R ee8diNg nelix -
StoRgtys) ‘P*ﬂ'(—k} g?’ﬁgf 82%"?‘1% am n%mégl% °r es:j%ue iﬁn SEQ I D
B NEZeture”. In turn, by analyses of Dutch variant (Glu693GIn) which
is the known variant amyloid protein and the variant amyloid proteins
(AB1-40 (A22E), APl-42 (A22E), ABl-43 (A22E)) of this invention
consisting of the amino acid sequences (1} to (3} in the same manner as
deseribed above, it is confirmed that a structure of these variant amyloid
proteins is “a helix - B structure - B structure”. Therefore, the variant
amyloid proteins of this invention are characterized by having the
structure of “o helix - B structure - P structure?, and the variant amyloid
protein (A21A or A23D) from which the amine acid residue {Ala or Asp)
preceding or following Glu at position 22 is deleted has the structure of
“q helix - B structure - B structure”. This fact is apparently different

10
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A third invention is a human gene (hereinafter
rred to as 30 variant APP gene or deletion
t APP gene in sone cases) encoding a 11

variant anyl oid precursor
protein for the human variant anyloid protein of the
first invention. A fourth invention is an nmRNA, which
is a transcription product 5 of the human gene of the
third invention. Afifth invention is a cDNA
synthesi zed fromthe nRNA of the fourth invention,
whi ch consists of the base sequence of SEQ ID NO 1

friit thedficetthan aoftrhanee af a ¥352md #oylods 4rhteinOfrAms whish an

invention is nt i C {
e A ek ST SRRV SRR S ISPy recauaigid he e
arfd Valjemistheaventatore s ]IE!ﬂIlXa'nlf-ll’tf@W' ﬁméwfembyam ag that of
n oI| variant anyloid protein
th% ﬁ[&ﬁ{dttyﬂ"n)v JEKnp!lon s an antigen and specifically
recognl zing an oligoneric anyloid protein. An eighth

' nverﬁdtgnthét il AGRASIH GuiPli@dp ﬂfteﬁ{ryéxp'ﬁedlfﬁ%ﬂsﬁﬁuenucn

whi ch conprises detecting an exi st ence of ‘E
ln&h:}dﬂﬁ prgfemsefromewhigh eh Ofi7pete FIBRATA, 1"8,51 MFk 4t the N-

tehﬁh\lﬁﬁf I @n Csteﬁnﬁiéﬂltg n&xi&:t | geledch Oihs?ffalaﬂdé ?t?iﬁl sgasasteristic
i ch caonprises .detect | i stence o e

aiBHEoD (O EXARIRIE, PR o GeRiERTIERA, RORSE (B eF rthen
thoR¥TtiheAvildypd dafldidipreesin) ane nst dngetivatexpr essi ng

the human gene of the third invention. An el eventh
invention is a non-human ani mal having in vivo the 30

vari r @l kdte@birl echfwé;tmmﬁmbm 1@béindof the
tlssf%‘ éigga”lém?:‘g ifif @Shdkedb vé;d o 4 3200, 3/ 23/ 2007

firso 0 i epagees inphudes pabp*nmr%va%afy any iEe Protraps, A§1-40
(AbPEY) Ape- 40 kInBRRANARRL43 (A22E) existing in familial Alzheimer's

disease patients and the non-natural variant amyloid proteins Ap1-40
(A214), AB1-42 (A21A), AB1-43 (A214), AB1-40 (A23D), AP1-42 (A23D),
and AR1-43 (A23D} having the function identical to that of the natural
proteina. Also, as used herein, the wording “non-natural” means that

the protein has not been isolated and identified from a patient, and there
is a chance that existence of a natural amyloid protein from which Ala at
position 21 or Asp at position 23 is deleted will be confirmed through
examination of a good number of patients.

A second invention is a peptide which is a part of the human
variant amyloid protein of the first invention, comprising 5 to 28 amino
acids preceding and following the deleted amino acid residue in SEQ ID
NO 2.

A third invention is a human gene (hereinafter referred to as
variant APP gene or deletion variant APP gene in some cases) encoding a

11
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A twelfth invention is a nmethod for screening a
euti c agent conponent for the anyl oid di seases,
Eorrpri ses contacting the cell 5 of the tenth

e non- human ani mal of the el even
invention with a test substance, and neasuri ng
behavi or and activity of a hunman variant anyloid
protein in the cell or the tissue. 10 Athirteenth
invention is an anti-anyloid di sease drug contai ni ng
the variant anyloid protein of the first invention A
fourteenth invention is an anti-anyloid di sease drug )
v RO RERVIGd RRuRes bietetd fohehs deomanivarbmt smylqi protein
fifteenth invention is an anti-anyloid disease drug
ofctbst IESHiIAYCMERB- cDNA of the fifth invention. A

sixteenth invention is an anti-anyloid di sease drug
containing 20 the antibody of the sixth invention or
the dedewttlh iTKeaHOTR ANTERTA W iF ¢h irapsgription product

ofP@3ShRhfrd eSO OPERE thiva #eketioan variant APP gene and
a fragment "thereof with the conventional wldtype APP

or the reported famlial variant APP. As a result, it

s CXPGERUAIAL LI 20 oI £ YhdhoBBEAMRLANHACKIFMA of the

and e contriputing to ¢ i cati on of
fowetlaliovestionf vdrghotensiptt of fhajihasenappuencePiFHIE NO 1

wifiCafRhBal A%asAl S01smmatbagsmantion, it is possible
0 use a nové? gene and animal using the deletion
vari ant APP gene and the fragnent thereof for 30 a

screepi BE+Af (RN 140 @D throbidy NsheciBoiity ersmgndting the
4: 32PM 3/ 23/ 2007, 2007% 3&/%1?81&?# 911 E91057f No.

hggwen parignf gonyigid grotefn O Hae fHFEHY B se of 39
am no acids conprising the deletion variant

full-length anyloid protein Al131-40 (A22E23, A(31-40 .,
( A21A) seuenii Z1vertiqnispn, anibedy RECRBTUS Edi’Fé'F‘gsEFh ghigomer

of RS delelh QA AYididldrotdianeH theafiydtoirtrephiltireh8 an antigen
A(31-42 (A22E), APRI-42 ﬁZI A, .or Ag%ﬂélZ S}@ZBD), 5 or
and specHy-BBI HRECEFHTRE AhBHENECHE FY P ARy
full-length anyloid protein A(31-43 (A22E), AO01l-43
(A21A), or A(31-43 (A23D) is advantageous for _ .
conpaAhnegightdneeptinnvisr Radipsapsie meted o sppipifhdiscasss,
w'h%]:? rc%ﬂﬁz@@es?ﬁe{ming an existerice of the human amyloid protein of

the first invention.

A ninth invention is a diagnostic method of amyloid diseases,
which comprises detecting an existence of the human gens of the third
invention or the mRNA of the fourth invention.

A tenth inventiomn is a cell expressing the human gene of the third

invention.

An eleventh invention is a non-human animal having in vivo the

variant amyloid protein of the first invention, and a tissue and a cell

12
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reported wil dtype anyloid protein. 10 Also, in this
i nvention, pathology of denentia is expected to be

Received at: 4:32PM, SR since the variant has been identified in

19kt Al zkhed ; di sease patients, and it is
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rtion of A1329-40 inside the
nmenbrane or the cDNA or the peptide having a partia
sequence from which A1329-42/43 is excluded is used
in order to enphasize on a variant 15 effect. Al so, it
IS possible to conceive a nodified matter obtained by
i nduci ng a change in hydrophilic property through
nodi fication of dissociated group for the purpose of

ddriUOMORY 16 HRRL BliniroaginigRsel  barrier or nol ecul ar
stability. 20 The variant anyloid protein or the
nodi fied matter thereof is a degeneration product of

the ltw?rl’:if&? i%{'?éljl 14ePmeAN8d %o %@?ééi‘ﬁs\l%bé. )ﬂlefﬁﬂ#ﬁﬁﬂagent
protéln agglrutihnating property thereof which had .not
cdreponeinfmthwasmybeitl diseasensvich cempRises; spniagtpedfe cell
of BPLEAY iAPChOER! kHE R n NEiac| theCBSLE! bNGhe cell

of "pl'ural am no acid reSI_dléiS \Sglscq are.bounded b%.h o tost
deriyad &em ghagrayhumesn geimal of the FlAMRY %ﬂ“e&%ﬂ% by
s@fxs%@ﬁ%@," dRANS Al $8A5 eBechsHEN 3@ agtiviky hefl eehivsnan variant

I sease and Down's syndyone, in which the anyloid 14
amhédwat%:ﬁu?@ﬁhf °§/t%€/t*ft%*?'2007 3A236 17e 183

8AMMURL No. 8617 P. 18/ 62 protein participates

directly or indirectly as etiology or w.th which such . .

par t i Aithixteomth invendiseciseanaAntiwaEeid dissastiess cRptaining
VAL e BENEIdodeindBE Oy Bdsd MuBiican | esion. As used

erein, "di"agnosi s’ nmeans a judgnent whether or not

an exam nee suffers fromthe anyloid disease, a 5

j udg t et ber. not - re.i:S. 1 5kq; i ini
From s ReatRgpar n oo 18 2 EptiberBy i HjRbaR g chftatning
thehpepide of thetsechaddnventiori sk of recurrence of the

anyl oi d di sease after treatnent, Al so, the diagnosis

i ncludes a neasurenent of a degree of, each of .the o
‘any| ok difiperstis snemtion ke 51 gpth-apstekh diseastsdbiyg containing

AEODERAL hPRSe BR RHiventiavention will be defined in

A sixteenth inventon is an anti-amyloid disease drug containing

the antibody of the sixth invention or the seventh invention.

In this invention, it is possible to compare the deletion variant
APP gene and a fragment thercof with the conventional wildtype APP or
the reported familial variant APP. As a result, it is expected that new
molecular mechanism, action, and effect contributing to clarification of

metabolism of amyloid protein will help to elucidate the pathology.

Also, in this invention, it is possible to use a novel gene and
animal using the deletion variant APP gene and the fragment thereof for

a screening of novel drug and compound.

13
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detail in description of enbodi nents and exanpl es.
Note that the terns are in accordance with | UPAC-| UB

Received at: 4:32PMosAi{?8i on on Bi ocheni cal Nonencl ature or based on
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hnol ogi es used for pract|C|ng
t he inventlon ot her than the technol ogi es whose
sources are naned herein are practicable by person
skilled in the art without fail based on known
publications and the |ike. For exanple, the
technologies in the field of the biogenetics and the
mol ecul ar bi ol ogy are practicable by the nmethods 20
di sclmsed ih ntids inventishodse difs3Poswdny ragigs| ceRpriise the

de‘.if'ﬁ;g?g éfl#)ﬁlntéugﬁp%&%%r?ﬁg1f grEwEélh &(}T(azwj" ABILS40 (A21A),
oredﬁmmxazam,l &1 Spimimey A OB tatrfy drf’ilféé%n esiapt foll-
1,:%%&1 ’A%;Bﬁm%mﬁ% 1quk(A(ziz%9m 1042 P(hzﬁqpvef A@tl -ab (A23D),
o1PARC BITIRD ﬂ@lﬁﬁoa‘émlﬁgéﬁl%s‘-)he fiF‘&PtmDeé’?n f%i(lk ength amyloid
pr QEJY‘PE?'I%/% ?%%?Fsﬁﬂnl( %ﬁ%ﬁlﬂ?\uéﬂb@lﬂﬁ (AME’-D;}tls aldvantageous
S
Comsousasog FoR Mot WSROR SO e el e ehe
P%%él w8l Kiﬁ@&kh biﬂkﬁfbtléﬁia 1, Idensi Kenkyuho K
a

okyo Kag Dojin (1986); N hon Sei kagakukai ed.,
"Shin Sei kagaku Ji kken Koza 2, Kakusan Il (Kum kae

DNA %ﬂ[\/gt Siﬂ)fhlla Iﬁéﬁﬁuﬁﬁ?%h% of ll%ﬁ:(?éﬁénﬁ&% Wkptted to be
irOluel Abmaio the VERSRLEAY dipca J00RaBeR) s 195 bgbrlneimer's

dﬁggﬂm &3%?%& 1759%% il k43R INehaB eAd ﬁ;rlzibg/ 62 APAR4E, inside
0as, .l
ﬂ@]mﬁﬁw wzs%e £HA Y R i oRsHe %ﬂwngp%PﬁfB?Pée%‘iﬂ“ﬂ from

SA '90419 @Né\cxl?mdede)s usdt hilefiler By egmhadéne York variant

ot 1005 A enbe e e S o PP g i

iddNAiinRaet dhangelh hRéc@pﬂtyﬂmmroppmty phreugh atien of

dﬁf’ﬁg’tﬂé{e&b%quy fEe sané)quegﬁose E’gSCI‘I ggi’eﬁgﬁ%ﬁg vessel

bandef pemotechlpdssteh8itgof . 10 Brief Description of the
Drawings Fig. 1 is a result of mass analysis of a

variant anyloid protein secreted froma vari ant

anyl oTHe wmausem;pml eroteinSorrithe MBodified meaiypr therepl is a

dggénére %onc%r:}g S JrOh, £V MaLL "h A 98 ChhY a considerably
reduced protein agglutinating property thereof which had not been
known was confirmed.

As used herein, each of “protein” and “peptide” means a molecule
consisting of plural amino acid residues which are bounded by peptide
binding.

Further, as used herein, “amyloid discase” means diseages, such

as Alzheimer’s disease and Down’s syndrome, in which the amyloid
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of variant anyloid protein. Fig. 3 is a result of a

Received at: 4:32P10 %fzs/tzc?ﬁt conducted for evaluating antigenicity of the

ant anyloid protein on the variant anyloid protein

20074 3}322?} ]q@p%a Wi | @gw loid protein. Fig. 4 is a regyl 8617
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nmune precl pl atlon conducted for evaluating
speC|f|C|ty of an anti-variant anyloid protein
antibody. 25 Fig. 5 is a result of immunocytochem stry
with the anti-variant anyloid protein antibody. Fig.
6 is aresult of a fluorescent inmmune tissue double
staining conducted for exam ning a rel ationship
between a variant amyloid 30 protein using the

prifih- }gﬁg'ﬁa}@atewﬁemy RirOLAiFe ARt hbtmbla@d o with which such

ece 4. 32P 3/.23/ 2007 2007, 3 B 17a19+=
- p@hmmtmlmuswi¢'¥‘lpaﬂ§o aseR it oF ¢ B4YIPid, protein is
ob%@%ccﬁ/b&e AQiroarnkeyiond outs tineed rﬁﬁr&im orfdidgridsiss means a
oSSl

eto ol at e and gener at ar
aBEBeE T e TR 3 BAEPORG £ R A P LB DLl Cisease, a
julgBlerd OwhbdZer~hr Ak3Therd {EAB.ZE)SK af sﬂfﬁﬂg4ﬁo(nﬁ\212)@) amyloid

1 of f I o
GLERE e e e VB BEE B 3 B0 £ o
re¥afietite aMyheimdnplodd elinsas) af(Ees Irdatrienii A)Alsag dheqdiagnosis

m&ﬁ}zjﬂl /% glAPI 4?@%# A? Soégéra% fgé%ﬁp)gg 6.‘1&?23&11&?01::1( d3De and

theyrislhesi zi ng met hod. Since materials for the
synthesis and nethods used in steps performed in the
synthesis are well known, person skilled in tﬂe ar fined i
can @ﬂmc@rmmnde@m‘@@twm i thisninvsndios: 8¢ med M

a&8aYUL 86k Y ;’M ro?%@écﬁhiferﬂtg 201 basmples. smateeﬂm the terms

i'solation, purification, i ke.. Al so,
ans0sit bRECPRAFIGIURED nRopARrE W* Sigho QP sDijchemical

NBBﬂeﬁcle&‘A@tatd:OBa@Hd @dn g:mmgs mfbﬂhreat&rniaecdgmdj bhpmadiondly
known S su yeas{,
ﬂ%eu@ﬁ i S%Inv?'lﬁg'éﬁt teggﬂo?o%ﬁs alg%r#a lfm: 3:?’7}%(: thel inventtion

p ant
ofeRlr| thén cthenmeﬂimﬂygiebesvlsomwmceanamwamw herein are

%%%%"g?%g%ﬁf ﬁ’trg?lg?( Lb&SJrIEQh ?,&r quﬁ‘goﬁtatfﬂl b@sé&“cﬁl known

exanple ossihle to
peblitaonn pre the dikiens Gaar e:segnalmeténer ‘@@%@@A@%ﬁc}n the field of

ttPeeB{o'g%Se&Es %P RO WHlecular biology are practicable by the methods
disclosed in or the methods disclosed in publications cited in J.
Sambrook, E. F. Fritsch & T. Maniatis, “Molecular Cloning: A laboratory
manual (2nd edition)”, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, New York {1989); D. M. Glover et al. ed., “DNA Cloning”, 2=d ed.,
Vol. 1 to 4, (The Practical Approach Series), IRL Press, Oxford University
Press (1995); Ausubel, F. M. et al.,, Current Protocols in Molecular
Biology, John Wiley & Sons, New York, N. Y., 1995; Nihon Seikagakulcal
ed., “Zoku Seikagaku Jikken Koza 1, Idensi Kenkyuho I1”, Tokyo Kagalu
Dojin (1986); Nihon Seikagakukai ed., “Shin Beikagaku Jikken Koza 2,
Kakusan TII (Kumikae DNA Gijutsu)”, Tokyo Kagaku Dojin (1992); R. Wi
ed., “Methods in Enzymology”, Vol. 68 (Recombinant DNA), Academic
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t hereof are obtained by the nethod. For exanple, it is

Received at: 4:32,,qu;‘.2§j2m7e to conbine well-known nethods such as the

reaction for producing Boc (t- butyl oxycarbonyl), the
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reaction, the epoxidation reaction, the silica ge

col umm chromat ogr aphy, the alkylation reaction, the
saponi fication reaction, the heating reaction, the
decar boxyl ati on reaction, the condensation reaction,
the reverse phase high performance |liquid

chromat ography, and the like. Also, there nay be
performed a nmet hod wherein the am no acid residues 30

PIQQQ,SNEWHE (i0go)ati ani camtl elld MefRidy Bf Enzymology” Vol.
uentially reacted to

se 7 Received at..4:32P
104) 48e0ompindiol 1354 Rom Bl 6RADI0 IRREpMBisE P DBA, Rt C),
AR¥RbMat ®reéd | Alancyoand{Iosay; i RN Wioditctal pusd.t y“Msthods in

oS Va5 e BB RS PO 9 ombinans

DN&FeratEl & 155 (RewmbigaandDNsaWag, Fhr Achdemik Prees, New

a, desjred riod,. I41e. re._s I fJ Vit o
s (98 agoBe Dgeh B Rl e Beds M hiRlpne' Sime as those
de¥eribietli sbabe and BaodifieBanithgplmtwipedti de synthesis |.

The synthesis of tetrapeptide. J. Anmer, Chem Soc.

85, 2149-2154, 1963; Fnoc Solid Phase Peptide

Synt hesis, A Practical Approach. Chan, W C. and

VWite, P. D., Oxford University Press, 2000. 10 The

vari ant - anyl| oi Brisf Resaripdpn: of the Nrawings nay i ncl ude

a nodification for pronoting synthesis and

purification, nodification for pronoting physical and

chenigigl 1sisahj téduls ofodiabs caalysisf of saverieatiangyloid protein

stability and instabjii. | .Vl et abol i sm
segBrar F B T e %%@"i“?ﬁ’é?gug%é REBtetts) © odi fi cat i on

for causing an increase and a reduction in 15

transqrgan delivery efficiency i.nclyding cerebral .. .

bl 00d BeR481% FAFITF BF & 9(CHeF COnERERI1aE BRI GREESRICitY
offR@idrCakiyluidipaekeite a sequence consisting of 11

am no acids of Tyr-Oly-Arg-Lys-Lys-Arg-Arg-d n-Arg-

Arg-Arrg (SEQ ID NO 4) (Schwarze, S. R, Ho, A,

Vocer®sAkgant . gAre€nitDOMdYy, ot Rest Nc¥hIRAMIOt BirN evaluating
transduction: Deliver

g _ y of, a bioJogically actjve 20. .
AT SRR HY | OBt VRN O IoE PRA{ER Sadthe thaant a53yTog protein
and &l WAL Aylsidndfeeinsequence which is |inked by the

peptide binding at the N~ termnal, it is possible to
facilitate transit of the variant anyloid protein

Fig. 4 is a result of immune precipitation conducted for
gvaluating specificity of an anti-variant amyloid protein antibody.

Fig. 5 is a result of immunocytochemistry with the anti-variant
amyloid protein antibody.

Fig. 6 is a result of a fluorescent immune tissue double staining

conducted for examining a relationship between a variant amyloid

protein using the anti-variant amyloid protein antibody and a
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t hrough the bl ood cerebral barrier to reach a target
si_te oof brain at an inproved efficiency. 25 O her
ié%f és of the modification of the variant anyl oi d

Hei of fdHmsz=dspventi on include transfer
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lon of amno acid to protein,
as acetylation, acylation, ADP-ribosyl ation,
am dation, flavin coval ent binding, coval ent binding
of hem portion, 30 coval ent binding of nucleotide or
nucl eoti de derivative, covalent binding 18 Received
at: 4:32PM 3/23/2007 2004 H 23E 17 19~ 9i 6(r)910fi
No. 8617 P. 22/62 of lipid or lipid derivative,

néiRvahafindiragitign.of phosphati dylinositol,

crosslinking, cyclization, disulfide binding,
denet hyl ati on, crosslinking coval ent binding
formation, cystine formation, pyrogultanate formation,
fornyl ati on, ganma- car boxyl ati on, gl ycosylation, GPI
anchor f or rpdstdede fordtanytiagiort, the dnvention
nmet hyl ati on, nyristoylation, oxidation, protein
hydrol ysis processi ng, phosphorylation, prenylation,
r acelit impoesiblé itpiisblabé anidnggneratd atvasiant amyloid proteins of

selenoyl ation r.qi elp¥ IRMi AL Lo aassh theapt-
thff il o a B LR 080 DR, AL P2A308) kA
4T HARGE) fnoan conee tof a Jamilieliridzheimen? pisepsgepatient, for
e;e‘agrﬁ,ﬂe', t 3f 0% ALNRE {0 BHLAinPHEA Ih HRrh P Raofarith@myYAHl prdteins
a 0|dfrote|n of this invention_or the anélﬁg%é:) 145
Afpk-aPalailhly ABSiR (BRéALapPArt® ddPé)d ARlstE; lanAB1-
(A?BE}'P_QE&%M-%OMZ?D‘:) Eﬂgb PESE kefowrR gdptige aﬂgﬁtlgeﬁz%ng 1lne1:hod.
function, and syc rqduct s e encqnpass t he
Singt ReGRit ©r, T ATR O o0%-3e B RARS VARE GBRt ok ormed
inFehd GaaMRedis SiehwetlSkinbwe,; trrgsod JlgHbddnothe @z, can produce
al kal I.phpsphat ase, _and. 1 9G and. prod ..qu a .
ot SRR o} 928 o JENADIL o e 0S5 FEhired il gbfpristely
pdrfiermBgppentiedih dsolavien; ipurifisation, modl thealiken Also, it is
Lt | hPlaen 183 he a0kl bednueh b
P‘{as%gﬁltgi gc{]i?rlaﬁelé%tt?%np%iéﬁggfne%tT%}g?taﬁegn%/ari ant anyl oli‘d ya
gepreoretambinartii teobmpbemi twing dkeovgy sty sushy perd- eplh yeast,
b:icti_gugegﬁﬂﬁIiQE &0, TREL& bRl AniRRPTELE ahd! Beplddelkell. A
and ﬁi using the sel ected_matter as a&qﬁantl gen Tﬁe 1
chesmiced| syRibicsife BaHpPEsEendvBies ipedscorAaRreac il bxamples
dd RS Satell B @haP Y elBRSelond o Ocaghgld, ebhtiede possible to
employ any method insofar as a, desired gene and peptide or a compound
thereof are obtained by the method. For example, it is possible to
combine well-known methods such as the reaction for producing Boe (t-
butyloxycarbonyl), the DMSO oxidization, the alkali reaction, the acid
reaction, the epoxidation reaction, the silica gel column chromatography,
the alkylation reaction, the saponification reaction, the heating reaction,
the decarboxylation reaction, the condensation reaction, the reverse
phase high performance lquid chromatography, and the like. Also,
there may be performed a method wherein the amino acid residues

constituting the variant amyloid protein are sequentially reacted to
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25 such as 5 amino acid residues, for exanple. The
Received at: 4:32pH nti%eons may be used in conbination for creating the
sceived at: &3P 3tP%BGy. The antigen is not necessarily the variant

L@jgh prot gedpmue his invention, the nodified
2007% 3}%2?@}’13@19’} or tﬁ’gém%%@tnerat ed matter as it is and rraN)9 %6e” o 11/el

a protein having a primary sequence near the del etion
variant site of the variant APP exposed to 30 outside
the conformation. 19 Received at: 4:32PM 3/23/2007
2007% 3N238 17R 20~ 9 1M 3 fi No. 8617 P. 23/62
Al'so, in order to create the antibody i nmunospecific
to the variant anyloid protein of this invention, it

evjaglﬂ%esgﬁ&@ﬁ! 4104 WS£ctfon pRHRAS Putin el seigngreihe Further, the
apbove-de

scri bed am no acid sequence . of the 5 structure, .
symélapsieed AR GHN 461 ARETCCRAL 1P A ATRT e AP EFIOT e » Migh
te&i‘d’e&hﬁfﬂe@?ﬂ;ﬂﬁehhﬁié {&ﬂdith_&?fiﬁg, as thbeljkafer hgcﬂmni_sffﬂ period of

.1 mmunol ogi Ca 0 the si r_ recogni ite.

timge MO ﬁgaﬁalf C@ilﬁaﬁ‘:glei Wtﬁf’gt ey, éggg%rizf?{%ﬁgo teﬁ;é:ord?.nce
5 wi@ntmtbﬁ@ﬂelids RleBi dg&uﬁd&ﬂm@paptddewyn@e@gfln Tdoet H}Uggms of

eact i an. used_ her ei [ e c n i
kR & oo PR AT R o ot
PHdmnPépiade Syntthesise Adfraaticaddgproach. ChapeThdS- aad Widte, P.
art . ] i body is practiced by
D‘pecé’ffgﬁng’ﬁg%%g&%% L?g{%it'on havi ng hunoral response

or cellular response to the an}igen by 15 using, as
10 the antJ %?iaﬁ{th%n?ﬁ?ic?gﬁomgobg POt Biventbnt Rhsy include a
invention, the nodifTied nmatter thereof, ar the Foation f
madifiarétant ifon RrRMALIng Mn&Besig) sRd BRrififakiong mpdifigation lor
px*b]?ﬁmnéo%mﬁﬁ@ai %xgiowehyieél i Rabiltyprrasafietisn ﬁbs emcivating
of _.an "adj uvant, . It 1S poss]hbl.e to create. the .
S{ahiITE A SRS LG YR K VEP OBy SoBATALT R the lke
a+0d | @ares] i edifiapient fole calntsingedh bpcoeagmiands yntrigdection in
of the wvariant amyloi rofei.-n_a i.AQ .

15 rippiin PR PO aCh s Rhr ey LRkRD oo barrier

tréfbi. afkzhoslys ha$ toweboatr] useddificatinnr dochidest pcgequence
thal,Lh gpes nat 2 Nl ay@ianty ARYe- Arg-Gin-Arg-

cwsll%ﬂi}%eoggﬁno%%h%o?ic%gg%y oﬁg&pr%: elyﬁs yguc% age o T

Afg-Brgl (SBQ BMNOI Y [Fdrermre & -nRagHosehir ¥oprraghebpat A &

DRy fs't %6}'I!nlyvi_(rgaﬁe&%iﬁ,e&aﬁséu@dibapmﬁwerw dinipegdadly active
varf ant anyl oi roteins. . .

20 protein into the I-IlD'LE.)SE, Scﬂance 285: 1569-1572). By including the
control sequence which is linked by the peptide binding at the N-
terminal, it is possible io facilitate transit of the variant amyloid protein
through the blood cerebral barrier to reach a target site of brain at an
improved efficiency.

25

Other examples of the modification of the variant amyloid
proteins of this invention include transfer RNA-mediated addition of
amino acid te protein, such as acetylation, acylation, ADP-ribosylation,
amidation, flavin covalent binding, covalent binding of hem portion,

30 covalent binding of nuclectide or nucleotide derivative, covalent binding
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Nbre specifically, creation of the antibody is
nplenented by 30 imunizing a nouse by injecting a
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i njecting a suspension of the anyI0|d protein Mﬁth
Freund inconpl ete adjuvant after a nonth, and then
repeating the sane imuni zati on operation after 7
days. Also, it is possible to create the anti body by
i mmunity induction through imune 5 stinulation of a
| ynph cell or a precursor cell thereof under the
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bialklingnabifeties, seavyatinn, akdengimdation; vbigyinagien; and the
anti body recovery nethod fromthe serum A preferable

UKt hod may be an imrune affinity chronmatography. 15
Producti on of a nonochlonal antibody is performsd in

such a manner that _a _tissue (of spleen,or h.node

for dXeRtPED) fbrisat “é-‘tﬁ'lnt‘%ﬁli?ﬂ ea§éq [to cgﬂ‘i’al% %%owvﬂt 2
at@ﬁbtﬁ&:et Yori gaé BE€ il faeilitilihg detstition nnotmnaﬁcat;on of the

ani ma n i nt UCIn ran
VAHTSH ATRY é?ﬁ’lt?‘nzﬁiz 3?‘6? IJfler a |E’I\}e'm§etﬁl Fn%u{lbf)a&rap?wamd by
usitaite ﬁmmaaﬂ@ﬂmpcgﬂﬁui @B X dmpie) ogFopr fet tlpp Parrpgse of

=il BEPRa ATk Sont Al S ol i O eﬁl’*e‘f“ﬂ’ the

scaip@nohgusamennen amelbﬂ,m‘éﬂﬁtﬁ ltuaaﬁa Ftagseet such
a@ggir%lt%' BY 4186 QARNALL Oalidi ‘ﬁ%rsgﬁm:asea%@'IQGPEﬂHeft:fbducts

'S 1 nventi on cted to collec

sich ant GESgb e ycuieger il urediod Ree WEPWEEI y the

sé%fpae%f a8k iB¥AIRbE Sis fRChisderéfeomeiddodsn di scl osed in
he hybridoma nethod (Kohler C. and MIlstein C

(1975) Nat ure 256, 495-497, the trioma nmethod (Kozbor

et al It ;(écg{gggfﬂl&’gt?() Loday (1983 tidedy)of 8¢ dike BBVention by

met ho
selecting the variant amyloid protein of this invention, its modified

matter, ot its degenerated matter (partial peptide or the like) and by
using the selected matter as an antigen. The partial peptide comprises
20 or less amino acid residues, preferably lesser amino acid residues
such as 5 amino acid residues, for example. The antigens may be used
in combination for creating the antibody. The antigen is not necessarily
the variant amyloid protein of this invention, the modified matter, or the
degenerated matter as it is and may be a protein having a primary
sequence near the deletion variant site of the variant APP exposed to

outside the conformation.
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Monocl onal antibodi es and cancer therapy, Alan R
Liss, Inc., (1985): 77- 30 96), and various other
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ant i identification, detection,
guantification of the variant anyloid proteins of this
invention or for preparation and purification of the
variant anyloid proteins through the 5 affinity
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pr o uct of the human variant anyloid protein gene
thgfatthe first invention. That is, the variant anyloid

protein of this invention is a causative protein
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Recei ved at: 4:32PM 3/23/2007

It is possible to create the amtibody of the seventh invention by
creating an oligomer from a peptide obtained by orgamic gynthesis of the
varant amyloid protein and then using the oligomeric variant amyloid
protein as the antigen. This antibody has mnovel and useful
characteristics that it does not recognize both of variant and wildtype
moneomeric amyloid proteins such as fibrillary amyloid protein forming
senile plaque but specifically recognizes the oligomeric wildtype and
variant amyloid proteins.

More specifically, creation of the antibody is implemented by
immunizing a mouse by injecting a suspension of the amyloid protein
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hybridoma producing the antibody specifically recognizing the variant
amyloid protein according to this invention is selected to collect the
antibody from a culture medium of the hybridoma. Practical examples
include the methods disclosed in the hybridoma method (Kohler G. and
Milstein C. (1975) Nature 256, 495-497, the trioma method (Kozbor et al,
Immunology Today (1983) 4:72), and the EBV method (Cole et al.
Monoclonal antibodies and cancer therapy, Alan R. Liss, Inc., (1983): 77-

06), and various other methods.
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15 theuhighe perfarmanqhobanid ehrbmategiepton bV Rie ot palysis,
HGEELISA 586§ 046 RCEOMbirhttnk MB¥FEJEr ansgeni ¢ ani nal
creation method (Proc. Natl. Acad. Scl. USA 77;
7380- 7384, 1980, for exanple). Morre specifically, it
30 | & a | o8l anfyIoml di
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man ani mal prefer bl'y a npuse,
That )is; ghgeMarignté gkl JPTRIEL th

protein isolated and identified from the patient with familial Alzheimer’s

a
s 1nvention 13 a. causative

disease, and it is possible to diagnose the amyloid diseases such as the
Alzheimer’s disease through measurement of abundance of the variant

25 amyloid protein. Further, in the case where the variant amyloid protein
of this invention is administered exogenously, it is possible to measure
abundance thereof.

In the case where an mRNA is the expression product, it is
30 possible to conduct the measurement by performing quantitative probe
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i njection of an " exogenous gene DNA (n1cr0|nject|on
method) is optimal in view of a production efficiency
of the solid transgenic aninal and a transfer
efficiency of the introduced gene to the next
generation- A fertilized egg into which the gene was
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uencing on t activity of _the varjant a
aph@@éﬁfnﬂe%’br‘@séiiﬁﬁ&’rﬁ?‘% HY cRPPlAFing hg %HPW %?@&ﬁlﬁe pyng a
cPSBHIRiNg hRSt st her apelditidgeimpeanonenhe like. As the
matrix, a4 known substance may be used depending om the type of the

enzyme to be used. For example, 3,3°5,5-tetramethylbenzydine is used
in the case of using peroxidase as the enzyme, or, paranitrophenol or the

like is used in the case of using alkaliphosphatase as the enzyme. As

the radicisotope, those used in ordinary RIA, such as 1251 and 3H, may be
used. As the fluorochrome, those used in ordinary fluorescent antibody
methods, such as fluorescence isothiocyanate (FITC) and
tetramethylrhodamine isothiocyanate (TRITC) may be used. In the case
of using the enzyme, a matrix capable of coloring by degeneration
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5 The candi date substance to be used for the screening
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substances, tunctions and structures may be known or
unknown. Al so, conbinatorial chemcal library is
effective neans as a candi date 10 substance group for
speci fying the desired substance efficiently. The
conbinatorial chemcal library is a collection of
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thirteenth to sixteenth inventions are anti-anyloid
di sease drugs each containing the variant anyloid

Pr ot gifei i g DaRE 81 of MGl inéntibe @i ithedyniedal of the
this invention. Each of the drugs controls an at@'JcI?' g_nimal
elgremghoiwien tismowild theo AearribiFg- oft iz Beraiple,fo Credteuis
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nctions as an antigen nol ecul e for produci nlgo a? .
a method of using a liposome or a red blood cell ghost, an electropoiation

method, a method of introducing the variant amyloid protein or the
peptide thereof into a cell by a microinjection method using a glass
pipette, and the like.

Further, it is possible to create the animal and the cell in
accordance with a known transgenic animal ereation method (Proc. Natl.
Acad. Scl. USA 77; 7380-7384, 1980, for ezample). More specifically, it
is possible to create a desired transgenic animal by introducing the
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antibody effective for inhibiting or suppressing
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bei ng 1 ntroduc Into a living body or cell. In the

case of the eDNA, a drug formmay be such that an
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roteln t he peptide, the
g he twelf tﬁ ﬁwentmn is the metﬁﬂd Por probing a therapeutic

agent component for the amyloid dizseases using the cell or the animal.
More specifically, a candidate substance is brought into contact with the
animal or the cell, and an amount of an expression product (mRNA or
variant amyloid protein) of a variant APP gene expressing in the animal
tissue (central nervous system tissue) in the cell by the methods same as
those of the diagnostic methods of the eighth and ninth inventions. The
candidate substance capable of reducing the expression product amount
is used as the therapeutic agent component. Also, a substance
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anti body, which are the effective ingredients, my be
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the anti body may be used concorritantly wi th a conpoun
that is advantageous for the therapy. A preferable
node of a systemic admnistration of the drug of this
invention is injection, particularly intravenous
injection. It is also possible to use another
i njection 15 pathway such as subcutaneous i njection,
i ntramuscul ar injection, or intraperitoneal
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Genone S ex rom bl ood of
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is SRR 1) St Marile ltinibbF M bbuROLl PhlSim
compingbariaf SiEcnED *fjo chemirsl E}aalnl;dmgzb Dcks For ezample,

systematic combinatorial mixing of 100 commutative chemical building

blocks results in 100 million tetrameric compounds or 10 billion
pentameric compounds (see Gallop et al., (1994) 37(9): 1233-1250, for
example}. Preparation and screening of combinatorial chemical library
are well-known in the art (see United States Patent Nos. 6,004,617 and
5,983,365, for example). Also, it iz possible to use various commercially
available libraries.

The thirteenth to sixteenth inventions are anti-amyloid disease

P,

drugs each containing the variant amyloid protein, the peptide, the cDNA,

or the antibody of this invention. Each of the drugs contreols an amyleid
protein production amount or a cersbral accumulation amount thereof to
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Determ nation of Structure of Anyloid Protein
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secretase or y secretase cleavage site was exam ned
Then, an expression vector of the variant APP gene
cDNA was introduced into human cultured cell HEK cells
known to express APP as well as to produce and
secrete anyloid protein. The expression was left to
occur for 2 days to obtain a culture supernatant, 25
and an i mrunoprecipitated fraction obtai ned by using
pmmeanandamabmt: dpstses rmsawellbutl (o aaelingBie syewtosisy More
S e f I &R, a r
SRR YL SatbBActy S Tne! sl My o R bl Sbventh
mrenngm srtam@av@ﬁd foroAPiviag mﬂh&mﬁxﬁfeﬁﬂﬁ%ﬁ?@areﬁﬂmﬂ in the
€ BhRflo e 9«‘5&111 the
O(}?’%%E;I% q?iﬁ%whl o gg%%ﬁgdw%egvﬁggﬁ%ce vedicj
paptgizq:;mr @A@g%fuaemn%ﬁsz% Lyt TR pg 1 APFgstucing an
ardPBddy: B4R 1o Qﬁﬁi‘lﬁtﬁx@: bet efpHFaiih olpfierMatiNIP of the
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Wﬂ@'ﬂf&? WY %éd@"’@ﬁm 1“’r”’rﬂ”é"“rml ecul ar wei ght was al nost
the sane as that of a theoretical calcul ation val ue
4200. 69 of a nolecular weight in_the case of a
del etBagh off the cempersnisoss Zersulaged by. kmowymethod and
mehn %8514 %ﬁ'&%‘rﬁ%ﬁﬁcﬁhﬁt cihevidebebbpiy hrbaite@MkoiL living

protein_is_produced a secreted .in state where {'xtenat an
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fically, .t ted fhat th
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P.

wﬁﬁarvteatdm (rbtrésiruanddeannirnatl adenbidssvalated Grivad)h f@ example.

N T e
isVaossible A@%ﬁpremshdevmsmt ameloicharotdin Helwingrells. It is

al\égrfrggglbépgo %)&Bg?}sggnbnthe&gmr}ﬂgﬁ{bc? %kﬁﬂj&QHfge ll sblttion of

S produces cretes var | ant
thenpPHAl iptotthe nwusichd. | duttberhin wmdér ytﬁef%PPﬂ@ée sthensariant

atMoid! Frotein, the peptide, or the antibody into the form introducible
into a living body, it is possible to blend the variant amyloid protein, the
peptide, or the antibody with a carrier solution which does not change
structures and functions thereof and iz pharmacologically acceptable. It
is also possible to employ a method wherein an organ or a cell taken out
of a living body is subjected to a treatment with the protein or the
peptide in vitro to induce a desired character and then the organ or the
cell is returned te the living body. Also, a method wherein a cDNA
expression vector is introduced into an organ or a cell taken out of a
living body and then the organ or the cell is returned to the living body
may be employved as a mode of the therapy. In such case, the

microinjection method may be employed for the introduction into the cell,
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20 Table 1 A P42 fpg/n-11) A0O40 ml Control 0O 0O WIdt
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(AE), and A1340 represents AD 1-40 or AP 1-40 (AE).
30 Received at: 4:32PM 3/23/2007 2001 3A23E 11 233? M
"41M No. 8611 P, 34/62 Exanple 4 Toxicity of Variant
Anyloid Protein 5 The variant anyloid protein used in
Exanple 4 was an organically synthesized peptide that
has an am no acid sequence and a nmass sane as those .
fopfeddigplear i Abdo,amyl dnidtapeltkirnistroduttdnf methode vedpg slipid
a n u
ERHORAERO Qe ARt Re g Bt U8, i B Tafag, Wihy Usa),
arnf thize H&kpht mewi bepeptildred. t Fvaghan dasinef rthee @nthamyloid
ik 08seS \ﬁ?ﬁg?tc%ic tlﬁ]gpfdﬁ%tfb@f Ray P EornPXiathd VinkhaR ffter form
conventronal wildtype anyloid protelin. The result is
theh cwinangeT Aparsport Facisngy chatecd|towneqiaypbrad Nesdant A
Survival Rate % 100 40 90 15 In Table 2, the wildtype
A(3 or the variant Al3 represents AD 1-40 or Al131-40
( eE) ,Ttandvariventc eohylalid r ppotesentthe AReptide, hthve ngDHA, or the

reverse am.no i d en : I [ AWYENC & in
ATl o SR BB g 2L ceane
ccRnbipaition ofithasi mudifiey | miadte?r theten! Tore & ddggnerated matter
th%wtjt)im o %&I:Ie I&[e%d&qajl}]{]aﬁi@m ﬁréei’iﬁstlﬁanp dani egk lhNa, or

Synthesized Peptide that has ah amno acid sequence )
thanandiheslys mayebe 29sed copawBantlye Witk i antoRmAABIY that is
adVat8EEnECiRt aflel RABTARE Cehl pRereEBlNOmode of a systemic
administration of the drug of this imvention is imjection, particularly
intravenous injection. It is also possible to use another injection
pathway such as subcutaneous injection, intramuscular injection, or
intraperitoneal injection. Another means for the systemic
administration is a transmucosal or transdermal administration using a
penetrating agent such as a bile acid salt and adrenal acid or other
surfactants, Further, when an enteric formulation or a capsule
formulation is successfully made, an oral administration is possible.
The administration of the drug compositions may be topical, and a form
may be an ointment, a paste, a gel, or the like.

Examples

Hereinafter, this invention will be described in particulars based

 on but not limited to the following Examples.
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to am no acid sequence and mass anal yses. Through
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the 31 Received at: 4:32PM 3/23/2007 2007 3)) 238
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protein of this invention is considerably |ower than
the conventional wldtype anyloid protein. The result
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/loid co i.meri,c gc Mer |

tOVVe%géFﬁa FREenosy WERE S iected i BEPLfCRHGR @u’?)m%g the
otthBGId ONA & o aBeahk robIBevaknalyzed2@idndhe use of PRISM

th bi nd
i R0 RETeIGanartaarran, PnaEL) (el BtHaIo Y. as a
resnlti gtemmaﬁt erasafmthd Borant hinylpid postein aoding angioon{$EQ 1D
N@ P)uvan 84 tfc?glf:vﬁﬁP %%B%ﬁ?qﬁefertgogp%f%h%&ses gaa at

ne- 1 nject into a nouse
posﬁiuensalsfiﬂntmlﬁﬁﬁebfrﬁﬂ@ém&? thmuni zed with a 25
suspensi on contai ni ng Freund inconpl ete adjuvant in
pl ace of Freund conplete adjuvant, and the sane
i mruni zati on operation was repeated after 7 days.
Bl ood in an amount of 100 microlitters was collected

Determination of Structure of Amyloid Protein Synthesized from
Deletion Variant APP Gene ¢DNA

8ince the variant APP gene cDNA obtained in Example 1 had the

variant inside the amyloid protein, a B secretase or y secretase cleavage

-gite was examined. Then, an expression vector of the variant APP gene

cDNA was introduced into human cultured cell HEK cells known to
express APP as well as to produce and secrete amyloid protein. The
expression was left to occur for 2 days to obtain a culture supernatant,
and an immunoprecipitated fraction obtained by using an anti-amyloid
protein antibody was subjected to a mass analysis with the use of
AXIMA-CFR manufactured by Shimadzu Corporation. The result is
shown in Fig. 1.

As is apparent from Fig. 1, an experimental observation value
obtained as a molecular weight of AB1-40 (AE) which is the amyloid
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2007% 3R2PYDR ML anpgm

the tail vein of the nouse, and reactivity thereof was
4: 32PM 3/ 23/ 2007 2001
3-53E 17e 243 511M No. 8617 P. 36/62 A plurality of
edugs spotted with the antigen pepgi g7
was prepared. Aft er dryi ng the PVDF nenbrane strips,
they were bl ocked with PBS containing a 20% cow serum
Then, the nmenbrane strips were separately placed in
smal | reaction boxes to be 5 reacted with 1/150
di l uted nouse seruns (No. 1 to 8) (Fig. 2). The
menbrane strips were subjected to a reaction with an
avidin-biotin conplex by using biotinylated |abel ed
prattinneesteted Grgoat thantvwastaayt A8F, gegscs yexffcepedyin the
§ raj n t [
hﬁ%ﬂ%e‘?c(}[@ﬁﬁ@ JaRd ‘k?a? abaeryi Norei idesilat v&e‘igﬁt was

oring. ef t npst_ nenlyrane stri

almest thees@mplas bhakof @aelmfﬁtle%l raladatonovips| 4300.9 of

mbRRRIdr @EIgf GV A 6f 8fdelé96R BRiINGL @Bm'ﬂ'cﬁ-ﬁﬂmdl'aiﬁl 40.
mar gi n. erring

[ane StrIpS S
TRAcP0a VeEde TP Brrasssbhat T SU e SRTIREEATFIAAA Protein is
pr\gaﬁhe& and ﬁé@ﬁzﬁ:&:@ﬂnfs{ StALe ﬂﬂnmbomﬁrﬁhﬁﬁl B s@cretase and
Istin UI sh the

ne from ano er nbr ane
Y R E B ek st it this' QeleBRR N EREE hPRRS More
spBBSi@ijr 3t Bua @emﬁnéﬁlasetb tHat thé vaniahh erhploid roves is ABL-

L

mmhe}immpamtmg:eﬁﬁ teing deldted| ess than 1 ng. Further,
there was no reaction with bovine serum albumn
(BSA). The inportant fact is that the anti body capabl e
20 of recogni zing the oligoner peptide was identified
in all the nouse seruns of the 8 test mce w thout
exception, and that.the E#ﬂjﬁpﬁé repr oduci bl e

anti geni glfa)ht‘i’fichﬁ%nobfﬁ dif P’ﬁftlewtsﬁ{m&hﬂe@r otein
was confirned. Further was con ymsd t hat an

anti-variant anyl8p® MFE‘W Vazianti AE85dy creased by
using the variant anyloid protein as an antigen

reacts not only with the variant anyloid protein but

al so Ihiwds demongtraredpthainihoidtlehion aiaviqury §PP3pxpressed in

thgelfl.&fl{al;tp Quﬁ&rcﬂgce@ H%ﬁ ecetlf‘ss brd@8ceL ARHUCE&Ltd thlBCtypes of

manner as descri above except for u3|n

t he
vmamt@rpﬁlcaﬁmr@mnﬁrwaw torthis widtre ARE %?h'aml in Tale 1.

anyl oid protein. The
| Table 1
ABA2 (pg/ml) Ap40 (pg/ml)
Control 0 0
Wildtype APP 26 200
Variant AFPP 24 190

Note that a vacant expression vector dissolved into a normal
saline was used as the control in Table 1. Also, AR42 represernts Apl-42
and AB1-43 or ABl-42 (AE) and AP1-43 (AE), and AB40 represents AB1-40
or Ap1-40 (AE).
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the top. Exanple 7 5 Specificity of Anti-Variant
Anyloid Protein Antibody Specificity of the
anti-variant anyloid protein antibody was confirned
in such a manner that the variant amyloid protein

ol i goner was i mmunopreci pitated by using the obtained
anti serum and then 10 detected by using anot her

ordi nary anyl oid anti body by western blot. The

| ef t nost nenbrane strip in the i mmunoprecipitation
test shown in Fig. 4 -.&B:ﬁ ¢xanpl e of a reaction
using as a control a rab anti body capabl e of
recogni zi ng aﬁowaéfﬁfﬁ&ﬂﬁ#@m}'m Beat&dni on with
the use of the sane antibody. The arrows indicate

el ectrophoresis 15 patterns of the anyloid proteins,
and tie vaomameainyléidr protenl esed dn Exenghe 4 wask Ba)qrgahécally

soPTE e BT L S R ae Sl ot S A ablt Ahate seme

aS( thoteecof the werlght ampleidk Damelarﬂecm@dpﬁ‘nnahhc |0@116raccordmg
I Da S
o 8, TR Mo e B s A o

heurae z@xh@a%evgéa urkBeexsifi nefl Kae e.sﬁn(-ﬁ\@tsc peptidendt was
deﬁcz’iﬁ@&ﬂ:‘& %ﬁa@ﬁﬁeb@i{tﬂ%ﬁc pepife Hhdml 16weF tbR(GSf than the

oner The ordinar I0|d anti body. recognize
CC’HHﬁ%FFBPFLi ‘%ﬂt}we BERY’ P%%ﬁ’ﬁnvaﬁﬁﬁf’s‘éﬁ;}ﬁ oﬁf@‘ﬁ? Hpble 2
anti body does not recognize the mononmeric form Next,
ol i gomer antibody activity of the anti-variant anyloid
25 protein_antibody was qliabieiZ2ativel y neasured (Table
4). In this neasureméuntrdl00 (WildiOpadb and ViarisnioAR
t hguvdEvabREta(®] ol d prot 8g0 o] i gone4 PBS, jor co@p
al bumn were bounded to a 96-hole plastic plate and
t hen bl ocked by a 20% cow serum PBS to test 1/450
di | uledatle e theevildtypeNs or2hedvardansk AP refiresents AB1-40 or

RS Sl 50 T 42250 30 Bl

achl sgfpeaye of an amino acid sequence of the W:lldtype AR1-40.

Example 5
Agplatinating Property of Variant Amyloid Protein

The variant amyloid protein used in Example 5 was an organically
synthesized peptide that has an amino acid sequence and a mass same
as those of the variant amyloid protein secreted from the cell according
to amineo acid sequence and mass analyses. Through examination of
protein agglutinating property by using the peptide by thioflavine T
binding ability, it was demonstrated that the agglutinating activity of the
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2007 3A230 17e*f24S? Ni Moak No. 8617 P. 38/ 62 Table

Received at: 4:32eiy 3$:hg@Mer 100 ng 10 ng 1 ng PBS BSA Protein Serum
#2°1.25 0.45 0.06 0.05 0.08 03 1.50 0.26 0.08 0.05

2007¢ 37293 04 1. LEsdigd0. 07 0. 07 030 PBS 0.02 0. 02 00817 2. 35/6)
It is apparent from Table 4 that the

antl-varlant anyloid protein 5 oligoner antibody does
not react with BSA nor the nononeric anyloid protein
but reacts specifically with the oligonmeric anyloid
protein. Exanple 8 10 I mmunohi stochem stry with
Anti-Variant Anyloid Protein Antibody Specificity of
t he antl-varlant amy rotein antibg

S
vasiaih REYLeiy Buaﬁm m&?le%eeﬁ%n%?e.%dﬁ%ﬂ%&éﬁﬁﬁ&wm&a& the
cdriVeridonay] fi RidRroteifl STAsaeaalielR e owh SAURable 3.
section (Fig. e anti-variant 15 anyloid protein
anti body was react ed at 4C overnight as a prinary
anti body, and then the cer[-ggkaé‘ tissue sectl on wash
washed w t ~PBS—contattin o Cfﬁ%_rvvct' fol | owed
byreactio%”"‘ Texas 5 e aru.:l.{selgG
anti body wh LYRE AE,M a$—a—SecloReaF-y—ah ayl for 2

J
hours, and ﬁﬂmﬁﬂ%}md agai n% o lhe capsulétediwi th

S an 20 encapsul ati ng agent contai ning an fluorescent
anti | tediant
By Lo B AP R AL 128 SRR HE Veant Ap

(0]
represiterAB 108, (HFloa R bECIZéIAnGackaiy) of the widbrme AB1-
43 S18%erS tﬂﬂé‘”bdﬂﬂ;ﬁbﬂs éf i rﬁfé@o eﬁh@ﬁgﬂl FBS Wap Seh for 24

that a dot-Ilike d| stribution in neuron vvas observe
hapnscHas 5EhEP d¥99%mi th 25 reported publications of the
10 ol igoneric anyloid protein (Non-Patent 35 Received
at: 4:32PM 3/23/2007 2001 3A239 17 25 ° EIRZ of V No.
8617 P. 39/62 Docunent 8; R H Takahashi, C. G
Almeida, P. F. Kearey, FeptdpidMs T. Lin, T A. Ml ner,

G K CGouras, Oigonerizati Qn of Al zheiner's anyloid
Antigen city of Variant Amyloid Protein

13 The peptide organically synthesized from the variant amyloid
protein was heated at 37°C for 24 hours to create an oligomer.
Identification of the oligomer was conducted by confirming: detection of a
large amyloid complex (dimeric, trimeric, or more) by Western blot;
absence of amyloid fiber proved by elecironic microscopic observation;

20 and thioflavine binding reaction negative.

An antibody having the oligomeric vatiant amyloid protein as an

antigen was created. For this purpose, a suspension of a peptide
- dissolved into PBS and Freund complete adjuvant solution was irmmune-
injected into a mouse. After 2 month, the mouse was immunized with a

25 suspension containing Freund incomplete adjuvant in place of Freund
complete adjuvant, and the same immunization operation was repeated
after 7 days. Blood in an amount of 100 microlitters was collected from
the tail vein of the mouse, and reactivity thereof was confirmed.
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sol ubl e anyloid oligoners inplies common nechani sm of
pat hogenesi s, (2003) Science 300: 486-489). More
specifically, it was confirmed that the anti-variant
anyloid protein antibody created by using the
oligonmeric anyloid protein as the 10 anti body

recogni zes the oligoneric anyloid protein but does not

recogni ze senlle | agque that the flbrous a | oi d ,
protg} Exﬁ Fompmlarang FNES | SHRL9y PP the antigen

éf:’tﬁiéi‘lvfb.sb\%b @f’éﬂ anﬂftlélgtd@uﬂgmm RY@r irembMabebetties, they

wegthdiReleed @aﬁa%ﬁﬁem'%ﬁ‘ﬁmva‘”éﬁ%thera%xan wilpn: the

mafmdrand Beirs waireegpira ghetdeny dnﬁdhseabnba boxes to he

RS0, 11150 d%lf‘af gg&i‘@ ST i etn ) Al The
mamirape attipgewennduijacteds doi aerqﬂtztmna with H@ckwliln biotin
co'ﬁ?nﬂ %tléf%m%éaégﬁﬁgfaﬁga'%ﬂgﬁw 85t gcg?g i tl?lg%&; as a
segbngary eantghedy.h mezneﬂlmmasen@éormg@o Nasenvmg antibody
tltl%g Otﬂﬁ)@h HAE WRiorink. haﬁh@eﬁ@tﬁ@prﬂl@&ﬁrm JEMBT $€ one

ect of an 25 encephalltls reactlon had been caused

eAsyrplecohft FORRIJOT Msing 8§ corpntipl a \gabbihsatibedy capable of
rekl ﬂﬁﬁlganlﬁt@aﬁﬁnahm&@ﬁkham R O vl | er,

Nc'ur T ISERBE i S et e S RARE 5 dpeetot toek were

sp"cﬁﬂﬂi s T:(éiﬂ@&?)h:.ﬂ&ﬂ kil vﬁrt:édlSd#SQﬁmﬂ froidd o gmgnher i®.order
G,] man

ta Kﬁ%ﬁ?g‘%%h Ftﬁe\]‘gﬁéklﬁ‘%i %?BLajﬁle EEMH" Pueéf"srlps were dotted
withi 10asg, B.nd. OM oigsl sndv0. Bbaus, PRS 286 &bvenizedn dits order

S L, ik o RGP D156 e
requiiasgat deagihal NEiof antigers ssbis sotpdetested wikemh thp antigen

a:ﬁfnﬁﬁﬁ 1808t @842 i URE Z 8t Pihe r( 2RO v}\ﬁuh@ P&M:tﬁ:h with bovine

I'n order to_conpar nt pol ecy

Se(resa RerHD N as ThE mﬁmt&%&ﬁg? ye @aét%n%bﬁz@v capable
ofWrbbodiingt ah8s ofiigbiherpeptitic - Wk addntifedm oml the mouse

eﬁﬂm o r} ﬁ{]t |éaqc rgpceagvtnlzhou f Ez%gépt? l 9 % RL3 ef'h% high and
reproducible antigenicity of the oligomeric variant amyloid protein was
confirmed,

Further, it was confirmed that an anti-variant amyloid profein
antibody creased by using the veriaat amyloid protein as an antigen
reacts not only with the variant amyloid protein but also with the
wildtype amyloid proiein (Fig. 3). Referring to Fig. 3, the test was
conducted in the same manner as described above except for using the
wildtype amyloid protein in place of the variant amyloid protein. The
membrane strip was dotted with 10 ng, 1 ng, 0.1 ng, and Q.01 ng of the
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| owed by reaction with a mxture sol ution of a

Texas Red- | abel ed 10 anti nouse |1 gG anti body and an
FI TC- |1 abel ed antirabbit 1gG anti body, which were used
as the secondary antibodies, for 2 hours, and then
washed again to be encapsul ated with an encapsul ati ng
agent containing a fluorescent antiphotobleaching

ent. Observation was conducted, by using,a confqca

wildte woghnidmyontiey 885 pad Alauspin In 1hes offgdiem the top-

15 Zeiss, CGermany). The result is as shown in Fig. 6.
Shown in Fig. 6 are double stain imges of the sane
section. Shown in Fig. 6(a) is the staining imge of
the anti-variant anyloid protein nouse antibody, and
shown in Fig. 6(b) is tH&Ps ding i mage of the
ant i - gk difitity oF M t10PYianh i ORyISid PEetdiat Ratib ds
di fferent fluorescent images. As is coinciding with
the conventional report (P. Eikelenboow1 F. C. Stain,

S n
pI aqw ﬁ‘félig&g oor 2 Eﬁ,\gwggat | PR SplteBNabEibody was
cogfirmashbaomeica mangmkth %mﬁp'@ilmdppr@em oligomer

wal SnflmureRBLBIRRLd a6 | ﬁ@ﬁi kN oamneud amtmwa&l ighd then

Al zhel nmer™s denmentia, 25 ( 989 rch
detgetedgly using-pref ary am gwér bvnfvvw@m\}&ﬁf
MUi Svmi@hefﬂjﬂfsltaﬂ‘i&ilbﬁﬁma%@nﬂ ﬂeﬂ@rmdmmeapnatmn test

rel ati nshl bet ween eni ¢ nmechani snms an
shaw, iR J{1ge ¢ p’rseg’é? &Ffﬂntﬂfégé’éh %ﬁﬁmﬂﬁﬁwglﬁ? q%l aprabbit
artibddyeapable. Dﬁecwng sirn N-eerprhiad mo argintaotd dietddtion with

S i, 005 MR LR e

pafterhis B tﬂa@oamdm pROteias, Rodeithedmanomerdpdym (molecular

W lgﬂ"t)’j 3%3)20%%*%\%?&:%@13317% (%?oIQM.?far Jvel%ﬂ;@ﬂcﬁa’f- tKelkfigneric

erhui
fopnz teplestlay weights 12diﬂﬁ’1)=cbhle éﬁeaweﬁ@w. (@mlccular weight:

C tatigd ht: 20 kD
160@051 d%&i;?@ﬁe (}Hn%ﬁﬁ:! Sup 15@5@&%@&:3%%) Csdwel t: a)

argPhawn \;at%'as °ﬁ%%rr Oi%ﬁhe %GéFPﬁTletﬁe e afhctit a’vﬁsha?‘fé'@#eg that
mAdse %eﬁthﬁisr euthir Berdisi(NoBg 25 3nidld 8P htdagnitbagud. bounded

tol_l?he Smlencz 01@ freger aqigsu?glgr% Cerr%%r %L-dfﬂa?i%u%mylmd antibody

recognizes monomeric form, but the anti-variant amyloid proiein

antibody does not recognize the monomeric form.

Next, oligomer antibody activity of the anti-variant amyloid
protein antibody was quantitatively measured (Table 4). In this
measurement, 100 ng, 10 ng, and 1 ng of the variant amyloid protein
oligomer, PBS, or cow albumin were bounded to a 96-hole plastic plate
and then blocked by a 20% cow serum PBS to test 1/450 diluted mouse
serums {Nos. 2, 3, and 4). A peroxidase-labeled antimouse IgG goat
antibody was used as a secondary antibody.
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novel variant anyloid protein and its gene relatlng
to pat hol ogy of anyI0|d di seases such as Al zheiner's
15 di sease, and provisions of a novel drug conposition
and a diagnostic neasure utilizing the characteristic
are useful in the fields of clinical and basic
studies particularly of the anyloid di seases such as
Al zheimer's disease. 20 38 Received at: 4: 32PM
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Example 8
Immunchistochemistry with Anti-Variant Amyloid Protein Antibody

Specificity of the anti-variant amyloid protein antibody was
examined through fluorescent antibody staining using a formalin-fixed
Alzheimet’s disease cerebral tissue section (Fig. 5). The anti-variant
amyloid protein antibody was reacted at 4°C overnight as a primary
antibody, and then the cerebral tissue section wash washed with PBS
containing a 0.05% Tween 20, followed by reaction with a Texas Red-
labeled antimouse IgG antibody which was used as a secondary antibody
for 2 hours, and then washed again to be encapsulated with an
encapsulating agent containing an fluorescent antiphotobleaching agent.
Observation was conducted by using a confocal laser scanning
microscope {Axiovert 100; product of Zeiss, Germany).

The result is as shown in Fig. 5, and the stainability was such
that a dot-like distribution in neuron was observed, which coincides with
reported publications of the oligomeric amyloid protein (Non-Patent
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sequence from597th to 638th; or 20 (9) 42 am no acids
cei s 4e3opM geletion of Asp at 619th in the sequence from
e 1Wdat‘ﬁnmgg%$ﬁ to 639th. 2. A peptide which is a part of the
2007% 328MMER)HHar | angggamdigi d - protein of claimil, comprisingsi; p. 39/6)
5to 28 am no acids preceding and 25 follow ng the
del eted amno acid residue in SEQID NO 2. 3. A hunan
gene encoding a variant anyloid precursor protein for
the human variant anyloid protein of claim1l. 30 4. An
MRNA, which is a transcription product of the human
39 Received at: 4:32PM 3/23/2007 2007* 3238 17926
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m‘?ﬁ‘ﬁﬁ?;@ée s s]a?h%.zggn %é@éf‘ﬁ;ﬁiﬁg@ed%xﬁ%&% brain, (2004) J.
specffically recognizi ng the human variant amnyl ol

Newrosei.n26f 359%2-45%9; B Kayad, dat Heedy pr épaFeamppon, T. M.
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rotern alm 1l as an antigen and specifical

. C : X : Y .
sollelsgamyicid elisureypimplies FRmsIon grobempsmgol pathogenesis,
(200 20n6hice I):hEE.-aognyl oi d di seases, which conprises

15 detecting.an exi stence of. the human anyl oi d protein, .
of chgit speaitically; HNGS: s TRRhARE! At ariant amyloid
protefasesbodpicckaiednpyivdag et edfsmerianamyldtepotenf as the
the human gene of .clai.m 3 or the of ..clai,m4.,20
10 anpody B RERER o bR PR iR ASSARG. oPFatelt it Foes, mot
recommibe manilamplaghe hhui tige fibroiay aoyleid arotemd farmpksoi d
protein of claim1, and a tissue and a cell derived
fromthe non-human 25 animal. 12. A nethod for
screening a therapeutic agent conponent for the

anyl oi d di seases, which conprises contacting the cell
of claim 10 or Example 9

15 Anti-Variant Amyloid Protein Antibody and Neuroimmune Reaction

Antibodies induced by the conventional vaccine therapy (D.

Schenk, R. Barbour, W, Dunn, et al. Immunization with amyloid-beta
attenuates Alzheimer-disease-like pathology in the PDAPP mouse, (1999)

20 Nature 400: 173-177) use the wildtype amyloid protein (Abetai.ss) as the
antigen and stain senile plaque (C. Hock, U. Konietzko, A.
Papassotiropoulos, et al.,, Generation of antibodies specific for beta-
amyloid by vaccination of patients with Alzheimerdisease, (2002) Nat Med

8: 1270-1275). Further, it has been reported that adverse effect of an

25 encephalitis reaction had heen caused by the antibody (J. A. Nicoll, D.
Wilkinson, €. Holmes, P. Steart, H. Markham, R. 0. Weller,
Neuropathology of human Alzheimer's disease following immunization

with amyloid bets peptide: a case report, (2003) Nat Med 9: 448-452; J.

M. Orgogozo, 8. Gilman, J. F. Dartigues, B. Laurent, M. Puel, L. C. Kirby,

30 P.Jouanny, B. Dubois, L. Eisner, 8. Flittnan, B. F. Michel, M. Boada, A.
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behavi or and activity of a human vari ant
anyI0|d protein in the cell or the tissue. 13. An
anti-anyl oid di sease drug containing the variant 5
anyloid protein of claiml. 14. An anti-anyloid
di sease drug containing the peptide of claim2. 10
15. An anti-anyloid disease drug containing t he cDNA
ease

f A
ik & ot o SHHECBER PSR ER ARSI 0 & §fpgot of patients
wﬁhcienmebraabetmazmmumwmqmm@r&iﬁpi@se 1748734).

TN T
indlEOn a0BH0 26RCTHoR 1 5BarkEP2 00th 2(0uD 92 ains 54ith2 004 - 40ti0Gariant
5 m?i%ﬁi}& 3’(3'\&%51 13>ﬁﬁgﬂ%}2aé§?;%?@f‘v%%nt <2h0ofd <f1dte?@88uouse
antibody and an anti-C3d rabbit antibody were mixed to be uzed as the
primary antibodies and then reacted at 4°C overnight, and then the
cerebral tissue section was washed with PBS containing a 0.05% Tween
20, followed by reaction with a mixture solution of a Texas Red-labeled
10  antimouse IgG antibody and an FITC-labeled antirabbit IgG antibody,
which were used as the secondary antibodies, for 2 hours, and then
washed again to be encapsulated with an encapsulating agent containing
a fluorescent antiphotobleaching agent. Observation was conducted by
using a confocal laser scanning microscope (Axiovert 100; product of

15  Zeiss, Germany). _

The result is as shown in Fig. 6. Shown in Fig. 6 are double
stain images of the same section. Shown in Fig. 6(a) is the staining
image of the anti-variant amyloid protein mouse antibody, and shown in
Fig. 6(b) is the staining image of the anti-C3d rabbit antibody, which

20 were detected as different fluorescent images. As is coinciding with the
conventional report (P. Eikelenboom, F. C. Stam, Immunoglobulins and
complement factors in senile plagues, (1982) Acta Neuropathol 57: 239-
242; P. Eikelenboom, C. E. Hack, J. M. Rozemuller, ¥. C. Stam,
Complement activation in amyloid plagues in Alzheimer’s dementia,

25 (1989) Virchows Arch 56: 259-262; P. Eikelenboom, J. M. Rozemuller, F.
L. van Muiswnkel, Inflammation and Alzheimer’s disease: relationships

~between pathogenic mechanisms and clinical ezpression, (1998) Exp
Neurol 154: 89-98: P. L. McGeer, E. G. McGeer, inflammation,
antotoxicity and Alzheimer disease, (2001) Neurobiology of Aging 22:
30 799-809; P. Eikelenboom, A. J. M. Rozemuller, .J. J. M. Hoozemans, R.
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221> CDS 222> (1). {2088) <223> <400> 1 atg ctg ccc

Received at: 4:32%%%%23}25[9 gea ctg etc ctg ctg gcc gee tgg acg got egg 48

Lou Pro @y Lou Ala Lou Lou Lau ~oou Ala Ala Trp

20075 382%hr 7@%‘ gegesy gag gte ccc act gat got eat gaf, 8417

10

15

20

ggc ctg get gaa ccc 96 Ala Lou Qu Val Pro Thr
Asp Ay Asn Ala Gy Lou Lou Ala GQu Pro 20 25 30 cag
att goo atg tic tgt ggc age etg aac atg cac atg aat
gtc.cog 144 An lie Ala Met Phe Cys Ay Arrg Lou M
Met His Aet Mh Val G n eat ggg aag tgg gat tea gat cca
tea ggg ace aaa ace tge att at 192 Asn Ay Lys Trp

g Ser Asp Pro Ser @y Thr Lys Thr Cys lie Asp 50 55

Veg@hu GG &aﬁpg‘ba‘r@t é}catlel\@uq m’gﬁmmaﬁ@t apdaAlpiipiger Digease:

Clgﬁt:a%aeﬁa«:%%e%ég rI %_a%dhag Xlzlhﬁgmggtb@eﬁsg Y& Adebciated

ou 65 cag etc ace

Digardessg (@020} ah4 g §@Pﬁ’é{: 1s 085t Yi C3d cht@‘l dgganaactivated

ne@ﬁ@mﬁﬁhé 'cSm-BTEméﬁE‘ ré@nl:hé@lmﬁ'%rﬁﬁﬁs RS RisHiBulio Y@inciding
Gn tgc aag.egg ggc cgc aag
Wl&%g Sﬁﬁtleaéﬁa‘&‘é% caﬁ*)@@a&@aeﬁﬁ%ﬁnaﬁ@a 3%596@% ceyebrg)g tissue

lodQiAt{dry oN@Bd—)ﬂSd Gdt &isclds wifn theSol dinédms%n?ﬁma/qimtem

o b 58 b b e et 08 e A

im@ed. Phe Val Ser 125 Ala Lou Lou gtt cot gao sag tgc
aaa ttc tta coo cag gag agg atg gat an the 432 Val
Pro Asp Lys Cys Lys Phe Lou Hs Gn GQu Arg Met Asp
Val Cvs 130 135 140 gaa out cat ctt cac tgg cac ace

gtc gee no gag sea_tgc agt. gag . 480, _du Thr H's Lou
His Trp His Thr Vam‘&FSJTL%EH’H“?H#WX/S Ser A u 145
150 155 160 aag agt ace age ttg cat gac tac ggc atg

ttg ctg ccc tgc gga att 528 Lys Ser Thr Asn Lou His
Asp Tids Ghyenvion [pupvidas Rr 00Tk varipnk | nyleoid protein and its

gene relating to pathology of amyloid diseases such as Alzheimer’s
disease, and provisions of a novel drug composition and a diagnostic
measure utilizing the characteristic are useful in the fields of clinical and
basic studies particularly of the amyloid diseases such as Alzheimer’s
disease.
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165 170 175 gac aag ttc ego ggg gta gag ttt gig tgt
Received at: 4:320, 32363 CtO get gee gaa 576 Asp Lys Phe Arg Gy Val
G u Phe Val Cys Cvs Pro Lou Ala Gu Gu 180 185 190
20072 3A28Bt1 7426 oat GEREEHEME tot got gat gcg gag gag gat gag. §617 P 42/67
tcg gat gte 624 -19% 11 Received at: 4:32PM 3/23/2007
2001 323B 111213 EIl Em.* 71 No. 8617 P. 47/62 SEA
LI ST Ser Aso Asn Val Aso Ser Ala Asp Ala Qu G u Asp
Asp Ser Asp Val 195 200 205 tgg tgg ggc gga gca gaC
aca gee tat gca gat ggg agt gaa gat aaa 672 Trp Trp
Gy Ay Ala Asp Thr Asp Tyr Ala Asp Ay Ser Au Asp
Lys 210 215 220 gta-gta A gca gag gag gaa gaa
gtg get gag gtg gaa gaa ¢ Val vVal Au Val Al a
Gu Quu d A Bihavabvahbat Gryldid pEbisidi whidh in?@BQPHD NO. 2,

235 24 aa_gee at_gac _gag gat gat gag sat ggt
Coélgtmt@ac@ t&ta‘“ﬂ%@“ S‘g@t 5%@13 euog\l a Asp Asp 245 Asp Qu
Asp A3p G 392 amni@oy absps QvithValel@dbin Ghil Augag GdiBthadgn the
t Q@’ aca gag aga ace ace ago att
> Sc%%%n%él%ﬂé%% u:g)gglajgﬁﬁro Tyr Gu Gu Alla Thr du Avg
Thr FBlr Sérl lamsim7Gcidd Wit alsdetion ; ofadduacd &dSthcin the

e%%% -G EAR gtt age 864 Ala Thr Thr Thr
® rnSFErIThr Thr %ags%gg Val Qu GQu Val Val Arg 275

280 485 gt ¢2ceaminencde Wik deletiag ohEduawh Pgagﬁtg@eﬁli%ﬂl in.

thel de c8FBorhad 9 AtCtP839tal Pro Thr Thr Ala Al a Ser
Thr Pro Asp Al a Val 32238 Lys . Tyr .Lau 290 295 300

a »
10 aca 48t gggy&miggy g¥ithe Aelgiapn cat Alpe %a&lgﬁggé% the
seaiﬁan%quasgzlmrto%@ﬁﬁ;y Asp Gu Asn Gu His Ala Hi s
Phe G.n Ly a Llys 305 310.315,320 agqgctt g.
gee f’ég catﬁ'lcﬁmﬁg?g ARd® oy ecgd%té‘&ng%qg?‘g%ﬁs§lf8€8m the
seGQoende drdmb%With Wl 6384ty His Arg Au Arg Met Ser G n
Val NBf Argn 32Rind3Uc8d® with deletion of Ala at 617th in the
15  sequence from 597th to 639th; :
(7) 39 amino secids with deletion of Asp at 619ih in the
sequence from 597th to 636th;

(8) 41 aminc acids with deleon of Asp at 619th in the
sequence from 587th to 638th; or
20 (9) 42 amino acids with deletion of Asp at 619th in the

sequence from 597th to 639th.

2. A peptide which is a part of the human variant amyloid
protein of claim 1, comprising 5 to 28 amino acids preceding and
25 following the deleted amino acid residue in SEQ ID NO 2.

3. A human gene encoding a variant amyloid precursor

protein for the human varant amyloid protein of claim 1.

30 4. An mRNA, which is a transcription product of the human
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Recefved at: 4:32PM%§%23%@9
2007% 3R268 9 7REY
Lys Lys

10

15

20

25

30

gaa tgg gaa gag gca gaa cgt on gca aag aac ttg cot aaa

1056 Gdu Trp Au Gu Ala Au Arg G n Ala Lys
Pro Lys Ala Asp' 340 345 350 aag aag gea gtt
cat %ﬁ THG gag aaa gtg sea tot ttg gaa 11@48617
1|e Gn Hs Phe Gn Gu Lys Val
GI u 355 360 365 cag gaa sea goo aac gag an cag
gtg gag aca cat atg gee 1152 Gn 3lv Ala Ala
Arg Gn Gn Leu Val GQu Thr His Met Ala 3T5
gtg gaa goo atg etc sat gat ego ego ego ctg
gee ctg gag aac 1200 Arg Val Gu Ala Met Lou Asn Asp
Arg Arg Lou Ala Lau G u Asn 385 390 395 400 tae
gem@falﬁéﬂgét etg cag get gtt cot cot egg act cgt cac
gtg ttc 1248 Tyr He Thr Ala Lou Gn Ala Val Pro Pro
Arg Pro Arg H's Val Phe 405 410 415 aat atg eta aag
Sag Sat gt4 eR¥Asesnthesiced) foom gac mﬁﬂ‘b“agﬂgélm% which
Asn Q I
Cm&flﬁtsfl\—l/i%i tlgc;b ?té " %1%&&%% 8 SE%%%’SA"S% iSIg‘it:hg;Eﬁ cg%ﬂ%t&ﬁp biles at
18§anditwol BGthaaa gee 1344 Thr Lou Lys His Phe Gu Hi s
Val Arg Met Val Asp Pro Lys Lys Ala 435 440 445 gat

cag ate egg too cag gtt atg aca cat ate cgt gtg att
tat gag 1392 =Alibo@ynspédfiAaly Sercoghirivgl 1k thilinanHveriant

yr Gu ego atg aat cag tot etc tee
a“&ﬁﬁ“@%‘%’zﬂ tﬁ%‘lﬁ’tg cat sea gtg goo 1440 Arg Mat Asn
G n Ser Lea Ser Lau Lau Tyr Asn Val Pro Ala Val Al a

Ser
cag
Asn
380

Lau
ctg
du
aga

P. 43/62

cra bt caiodRindds aesnid pEARIMR MG a0l i tuman.

vamaauamséwdemomg@ @fu chEgn R/hasc;an @nfigee @nd &sscﬁwaﬂy

reéﬂ%n%%%%%ﬂ’gp ﬁﬁ% 11352342007 2007 3P238 17112757

7P. 48/62 SEQLIST tat tea
gat gat gte ttg gcc aac ate att agt gaa eta agg ate
agt %.536 A diagnostic method of amyloid diseases, which comprises

detecting an existence of the human amyloid protein of claim 1.

9, A diagnostic method of amyloid diseases, which comprises
detecting an existence of the human gene of claim 3 or the mRNA of

claim 4.

10. A cell expressing the human gene of claim 3.

11. A non-human animal having in vivo the variant amyloid
protein of claim 1, and a tissue and a cell derived {rom the non-human
animal.

12. A method for screening a therapeutic agent component for

the amyloid diseases, which comprises contacting the cell of claim 10 or
the non-human animal, the tissue, or the cell derived from the non-
human animal of claim 11 with a test substance, and measuring
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In Ser Asp Assp Val Lou Ala Asn Met Ile Ser Qu Pro

Received at: 4:32p§%g3)2509 Ser 5 tac gga aac gat got etc atg cca tot ttg

ace gaa aeg aaa ace acc 1584 Tyr Gy Asn Asp Ala Lev

2007 3R2BRU 7RY6% Ser EgapsfEyy G u Thr Lys Thr Thr 515 520 554417

10

15

gig gag ctc ttt ecc gtg aat gga gag ttc age ctg gac
gat ctc cag 1632 Val Qu Lev Leu Pro Val Asn Ay Qu
Phe Ser Lou Asp Asp Lou G n 530 535 540 cog tgg cat
tot tit ggg Oct gac tot gte eta ace aac aca gaa aac
1680 Pro Trp His ser Phe Gy Ala Asp Ser Val Pro Al a
Asn Thr G u Asn 545 550 555 560 gaa Ot gag cot gtt

at, gcc ego tat et gac ega g ace 1728

ayioy %%ﬁ%t.v ﬁv ga%ﬂ/s@%@%g PEFFCB} @ndhf cell or
thé@igsfidr 565 570 575 act tea cca ggt tot ggg ttg aca

aat ate aag acg gag gag ate tot 1776 Thr Arg Pro Ay

Ser Ay Lev Thr Asn Ile Lys Thr Qu Qu Ile Ser 580

585 0 g a t at.;.ga :

Lea d§§ ta%ﬁ AR g0 R, R PG rent
ampflaidapgptein o bﬂlserl Gy Tyr du Val 595 600 605 cat

cat caa aaa ttg gtg ttc tit sea gaa gat gig eel tea

aac aaa 1872 His Hs Gn Lys Lev Val Phe Phe Ala Qu

Asp V&l d snSentiAamyloid 6GlEa6éSdH2d gettapeagatke apéptide of
Cl%glagate atg gtg ggc ggt Ot gtc ate gce aca gtg 1920

y Alallelle Ay Lou Met Val Ay Gy Val Val lle

Ala Thr Val 625 630 635 640 ate etc ate ace ttg gtg

ate g ogn aaa C aca fee att 1968 L Val

Ile FAr Vi w@m @3@69&% GoRtaipingy, theefDNA. of
cldite5645 650 655 cat cat ggt gtg gig gag Gt gac goo

get gtc ace cca gag gag cgc 2616 His Hs Ay sal Val

G u Val Asp Ala Ala Vol Thr Pro GG7/u0 G u Arg cac ctg

100 289 at AnCHRtiCAAYRAG tﬁgﬁaéea‘arﬁ%ac&ﬁmﬁﬁﬁg 36 éﬁﬁbody of

aag_2064 Hi s Lou Ser Lys Met G n n Asn Ay Tyr du
clap@ 6 oy -Thr Tyr Lys 675 680 685
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tie tit gag cag ate tag aac tag 2088 Phe Phe Gu Gn

Received at: 4:32eMBlzs @@ Asn 690 695 <210> 2 (211> 695 <212> PRT

<213> Hono sapiens (400> 2 Met Leu Pro Gy Leu Al a

2007% 328D UTEDY Lev EfEERERY Ala Trp Thr Ala Arg

15 10 18, 8617

Ala Lev GQu Val Pro Thr Asp Ay Asn Ala Ay Lou Lou
Ala Qu Pro 20 25 30 Gnlle Ala Met Phe Cys Ay Are
Lou Asn Met His Met Asn Val Gn 35 40 45 Asn Sly Lys
Trp Asp Ser Asp Pro Ser Ay Thr LGys Thr Cys Ile Asp
Recei ved at: 4:32PM 3/ 23/gfQkr72007 3t j 239 1742H 9i
(c) f W No.SEQBE LRTINGO/ 62 SEQ LIST Thr Lys AGu Gy

110> Mbmeumm,(} n Tyr Cys Gn Au Val Tyr Pro Gu Lou
120> M}Zﬁ loﬁeﬂniw{a Thr Asn Val Val Qu Ala Asn Gn Pro Val

<150 s Lys Thr H's Pro H's Phe Val 100

n Asn 85 90 95 Trp Cys Lys Ara Gy Arg Lys

105 110 Ile

gg% Eﬁiﬂfﬂ P2Arg Cys Lau Val i2y Au Phe Val Ser Asp Ala

u Lou Val Pro Asp Lys Cys Lys Phe Lau

<1607 val Cys 130 135 140 G u Thr

Hs Gn Gn
H s Leu H s

70 PW%'H"?’P%BWaI Ala Lys Gu The Cys 5er Gu 145 150
<2102 5 160 Lys Ser Thr Asn Lou His Asp Tyr Ay Met Lau

Phe Arg Gy

2
i E UPro Oys @y Ile 165 170 175 Asp Lys
213 Hywlsagers Phe Val Cys Cys Pro Lou Ala Gn Gn 180 185
220> 190

221> CD3

222> (1).. (2088)
223>
406>
atg ctg [Rn gft tte gea cte cic ctg ctg gce 2ot tee ace got ceg 48
Met Leu Pro Gly Leu Ala Teu Lew Leu ISU Ala I Trp Thr ?éa Arg

ECE cig gta cee act eat get aat et gee oie cte ect gaa cog 86

Ala Leu ai Pra Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro

cag att gec atg ttc tet eec ags ctg aac atg cac ate aat gle cag 144
Gin lle Al Met Phe Cys Gly Qag Leu Asn Met His ﬂgt Asn Val Gin
aut gEg aag tge gal tca gat cea tea E8E acc aaa agc tee aft gal 192
Asn géy Lys Trp Asp Ser Asp Pro Ser Gly Thr Lys Thr Cys Tle Asp
agt aag gaa gec ate ot g tat tec caa gaa pic jac c¢t gaa cig 24D
Egr Lys Glu Gly lle L Tyr Cys Gln GI I Tyr Pro Glu Egu
cag alc ace aat gte gta Eaa BeC aac caa cba Bte acc ate cag aag . 288
&in He Thr Asn Yal Val Glu Ala Asn GIn Pro Val Thr Ile €In Asn -

85 a0 a5

teg tec aaf CEE EEC Cec aag cag tgc aap ace ¢at ccc cac tit gie 338 .
Trp Cys Lys ?rg Giy Arg Lys GiIn Cys Lys Thr His Pro H:s Phe Val
att coe tag ¢gc fec tia gt t gag tit eta agt gat ecc ctt cte 384
ile Pro Tyg Areg Cys Leu Val Gly G l Phe Val Ser ?gg Ala feu Leu
gttt cet gac aag tgrcoaaa tlo tta ¢a¢ cag pag agg ate gat eft tec 432
Val Fro Asp Lys Cvs Lvs Pge Leu His Glin Glu ?Eg Met Asp Val Lys
gaa act ¢at ¢ibf cac tee cac age gic zer aan mag aca tec agt gaw 480

. Glu Thr His Leu His Trp His Thr Val Ala Lys Glu Thr Cys Ser Glu
145 150 155 160

aag agt acc aac tte cat gac tac egc atg tie ctz poo lge pean atf b28
Lys Ser Thr Asn %eg tHis Asp Tyr Gly ?%E Leu Lew Pro Cys ?% He

gac aag ttc cEn pee gta gaz tit gig tet iz cca cig ect eaa gaa 5786
hsp Lys Phe Agg Giy Vai Glu Phe Vgé fvs Cvs Pro Leu 53 Glu Glo

apt gac aat gie gat bt et sat Ece pag gag gat gac tce gat gtc 524
A= (1)

65 70
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Ser Asp Asn Val Asp Ser Ala Asp Ala Au G n Asp Asp

Received at: 432PMS%;23A§19 Val 195 200 205 Trp Trp d y d y Al a Asp Thr

2007%

Ser

Tyr Ala Asp Ay Ser Qu Asp Lys 210 215 zZ20 Val

BHQWI 78 Val FEEEEMr Gu Gn Gu Val Ala Gu Val GlNlel 8617

GQu Gn 225 230 235 240 Gn Ala Asp Asp Asp G u Asp
Asp Gu Asp Ay Asp Qu Val Gu"' Qu 245 250 255 @Gn
Ala Qu Gu Pro Tyr Au GQu Ala Thr Au Arg Thr Thr
Ser IIe 260 265 270 Ala Thr Thr Thr Thr Thr Thr Thr

75 280 285 Val Pro
Aspmvaﬁ'ﬁ?" SA[ é'aﬁgsga“éeqm J‘I1'H'r’!“°'ﬁ>z3 SMS%S"A‘E a5 VaI Asp Lys Tyr
Asn GQu Hs

Y
% i 3 kG e ek 56 St 520 W
0Lou Gu Al &@lLys His Arg??d u Arg Met SerZDGn Val Met
gta Etaéd’a 182G @8 @ae3Rd zaaGita gél‘E g@guga@lgu gdha Q' Arg G n Ala
fal Va'EﬁﬂAﬁH I Glupip Gl g M?:J Gle ity s 350 Lys Lys Ala
o Kia gglsgaélgézgégggcip E%Qﬁegt Cg \gﬁj‘:‘%ﬁ“ fﬁuszprlx})fgss/ 2312007
i PP S823R(T)

BaE

Glu

¢

et
Val

Eag
Glu
305

EdE
Glu

gaa

Glo Trp Glu Glu A

a8
Lys

Cag
Gin

agn
Arg
385

tac
Tyr

aat
isn

4cc
Thr

ect
Ala

e
Arg
465

HaE
Glu

835 O No2558617 P. 50/62 SEQ

g ect kdeSha GcnpaPeis A 8ccAlcd ﬁsm @lzclage &N Gers Lau Val G u
Ala WhrGfHP@ TNEﬁIuAUEaMaBThOGBI?BESE‘OThrAWc”\VaI du Ala Met Lau

Arg Arc B LouAIa7uGIul\/h 385 390 395

e O Reeh O, BT

cet ALC acé’%ﬁ ﬁc YetGeh eyt ASPe 36 eriatl'%tﬁ 40 g1z

ng Thr Thr Ala Ala gsr Thr Pro Asp Ala Val Asp Lys Tyr Ley
2

ac cct Eeg pat pag sat egaa cat goc cat t t ¢ Cag 343 ECC aza 960
Thr Pro Gly Asp Glu Asn Glu His Ala His Phe GIn Lys Ala Ly

310 315 320
agg oit gaE ecc aag cac cEa Eag aga atg tce cag ghe ate aga 1008
Arg Leu Glu Aia Lys Nis Arz Glu Arg Mat Ser Gln Val ggé Arg

aa cgt caa eca aag aac ttg ect aas Ect eat 1056

tee gaa gag EC2 E )
|a Glu Arg Gln Ala Lvys Asn bteu Pro Lys Ale Asp
340 345 36D

aag gca gtt ate cag
Lys gég Val lle Gin

gaa ECa ECC 48C EAE aga caR cag oty gig gaw aca ¢ac atz ecc . 1152 .
g%H Aa Afa Asn Glu Arg GIn Gin Leu Val Gfu Thr His Met Ala

cat ttc cag gag aaa gtg gaa tet tie gaa 1104
His ggg &ln Glu Lys Val gfu Ser Leu Glu

gtg gaa ECo t cte aat Eac CEC GEC CEC ctg gcc ttg gag aac -+ 1200
Val Glu Ala Met 35% Asn Asp Are Arg égg Leu Ala Leu Glu 233 .o

ate ace got ctg cag t gtt cot ¢et cer cot cgt cac gte tic 1248
iie Thr Ala kgu Gln Ala al Pro 5{8 Arg Pro Are His Vai Phe

ate cta aag aag tat gic ¢gr goa gap Cag dae gac aga CRg Cac 1296
Met Leu Lys Lys Tyr Val Arg Ala Glu Gln Lys Asp Are Gln His
420 425 430

cta aag cat itc gzag cat gte cec alz ste gat cte fag aza ECC 1344
Leu hgg His Phe Glu His le Are Met Val Asp Pro Lys Lys Ala

cag att cge ttc cag gtf ate aca cac et cet gtg ail fat gag 1382
Gln lie Arg Ser Gln Val Met Thr Bis Leu Are Val lie Tyvr Glu
450 480
ate aat cag tot cte fce cig ctec tac azc ete cot gea gig £0¢ 1440
Met Asn Gln Ser Lew Ser Leu Lew Tyr Asn Val Pro Ala Val Ala

470 475 480
gag att cag gat gaa gt pat gag cig ctt cag 3aa gag caz aag 1488
Gly lle Gin ﬂgg Glu Val Asp Glu ESH Leu Gin Lys Glo Eég Asn
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Thr

Thr H's Lou Arrg Val

2007% 3728BU TSkM Lau EIBEGTSHN Asn Val

Lau 435 Lys H's Phe G u H's Wal
Received at: 4:32pMRyERR7LYS Lys Ala O Ala GG nn lie Arc Ser G n Val

Ile Tyr Gu

Arc Met Val Asp
Met
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Pro Al a Val

Ala 465 4603617

475 480 GQu du lle Gn Asp Ju Val
Gn Lys Au Gn Asn 485 490 495 Tyr
Lau Ala Asn Met |le Ser
575 Asn Asp Ala Lou Met Proo Ser
Thr Thr 525 Val G u Leu LwﬂnEiSD Val

i b g b EE ET: LR AP
tac gga %%Oga?gé Lgt?g)tg

Tyr Gly naslﬁﬁlﬁ ot Gi rb’S
Sr dy Lou

Lys/ Ohr Sikib

AQu Pro 5rc lie Ser
Lau Thr
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40 %% Trp H's Ser
h Thr

¥ V@é @éa%g%%mc £5P A
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5 Tyr Ay
G u Thr Lys
G u Phe

A u Asn 545
@ Arc Pro Ala
Thr Arg Pro Ay
580

gig gag DBSHEM Ht satl\&t ga%s ¢ Mdexiear E@Ghbe:aﬂﬂ\r g ¥k Asp Ser

Yal mug@ﬂﬁwP@ga

o s B TR T $iG GG
y8s daysaa@gﬂ ct'Eyatc Thri7&8er

”Aﬂ B Val

546 | a Thr 5%al 625 6305835 640

gaa gtt Va@ ceMVeft shDBeclogs cdt

Glu Val ﬁ{ugfr Aggiﬁla\hig P(g
At -v

w Aspdng GAY

ecei ved at:

ar 5‘” H As\‘?eﬁ“ B9 s HHiss Gin Lys
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Ile Thr 645 Lau
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Pro Qu

23/ 2007 2001

Thr

act cea -,E Ca £ te g51/@ SCR LI ST 660
Thr Are gj&ﬁgi% ﬁ?gﬁﬂeggggr@ﬁys Neﬁ%?n%é n Asn Ay Tyr Qu
gte AEtEEQ efDEaa THE cdaV@t s 7122 @ﬁotaﬁgaﬁ gtfPhe e G u G n Met

al GereMHn 690! u6°95Arg His Asp Ser glg Tyr Glu Val

¢cat cat caa aas tte gig {tc ttt Eag g ca 2ac aaa

gat ete got
His His Gln Lys Leu Val Ph Phe Ala Glu Asp ¥ 20 Gly Ser Asn Lys
prt gca ate att gea cfc atg ELE B t gtt gtc ata gog aca gfe
Gly Ala 1le ile Gly Leu Met Val Gly Gly Val Val Ile AI Thr Val
25 63% 640
atc etc atc ace tig gtg atz ctg aag aag zad ¢RE tac aca fco akt
e ¥al Il Leu Val Met leu Lys Lys Lys Gla Tyr Thr Ser fie
G45
cat cat egt gty ste mag elt pac gec g t etc gag gag cEn
His His Gly Val Val Glu Val Asp Ala Ala Va I o Glu Glu Are
1] 665 570

cac cte tee aag aig cag cag aag gec tac gaa gat cca acc fac aag
His Leu Ser Lys Met Gin Gln Asn Gly Tyr Giu Asn Pro Thr Tyr Lys

880 fig5
tte ttf eag cag ate ¢ag aac tag

Gln Asn

Phe Phe Glu Gln Met
690 [

Q10> 2
211>y B85
212> PRT
213> Homo sapiens

CADg> 2
li‘let Leu Pro Gly ls.eu Alz Leu Leu Leu !fgu Afa Ala Trp Thr %a Arg

Afa Leu Glu Val Pro Thr Asp &ly Asn Ala Gly Leu Leu Ala Glu Pro
20 25 30
GIn 1le Ala Met Phe Cvs Gly Arg Lelt Asn Met His Met Asn Val Gin
35 40 45

Asn Gly Lys Trp Asp Ser Asp Pre Ser Gly Thr Lys Thr Cys fle Asp
50 65 hid
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<210> 3 <211> 3641 <212> DNA <213> Hone sapi ens
Received at: 4:32PM %?29&00?221> CDS 222> (195) (2507) <223> <300>
GenBank/ NM 000484 <309 2004-01-30 <313> (1)..

2007% 3H26$G4ﬂ¥285§ <400FsEE BEgHoact cgc ctggctctga gecccecgeege g 8617 P 49/6)
cgcgcetcggg ctccgtcagt ttcctcggca 60 gcggt aggeg

agagcacgcg gaggagcgtg cgcgggggcc ccgggagacg gcggcggtee
120 cggcgcgggc agagcaagga cgcgcagggt cccactcgca
cagcagcgca ctcggtgccc | SO cgcgcagggt cgcg atg ctg ccc
get ttg gca ctg Ctc ctg ctggei gcc 230 Met Lou Pro
Thr Lys GuyGil- Qe 1Ab &J-l 0w Cs08in GRWsal e b alvllea 1 5 10 tgg an get
egg gcg @tg gag gta étc act gat gdt aat get gee etg
VaI Pro Thr Asp Gy

Gln l!eﬂ'}ﬁ W%alday GLUo{]aﬁﬁg%gP%"ab{”g’ 'd%ﬁ "g%?% ccc cag att gCC

atg ttc tgt ggc ega ctg aac ate cat 326 Lou Ala Qu

Trp Cys B’sOArQGW Ark @ysAIR cMBllys AN Ov s ik YheVa€ LOu Asn Met His 30
ate sat gtieh cag aat gddglaag tgg gat tca gat ace

tea g g see aaa 374 Met Asn Val Gn Asn 5lly Lys Trp
e Frol&gpﬂrsévs Béﬁﬂlwlgﬁseﬂhe@)ﬁerr Algyen 85 act tgc att gat

t aag gaa g ate ctg c tat tat caa gaa etc 422

Val B r S I Lou Gn Tyr Cys
’ 155 ganug% l\/ahagéépyyg}%w'\ FHCAI% ggadygtg tag etc act eat
gtg eta gaa gcc aac caa cca gtg 470 Tyr Pro Qu LLeu

%‘,43 Thre @srleb He TEmHIsABN VAN Ligeliu BirbyAba n G3in Pro Val act
ate cag Bac tea tgc a8y egg ggC cge aag cag tgc aag
Lys Ser %QtAsg"E‘gu }ﬁg‘ﬁsp Tyr Gly Met Leu Leu Pro Cys Gly 1le
165 170 175
Asp Lys Phe Arg Gly ¥al Giu Phe Val Cyvs Cvs Pro Les Ala Glu Giu
180 185 190
Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp Val
105 200 205
Trp Trp Gly Gly Ala Asp Thr Asp Tyr Ala Asp Gly Ser Glu Asp Lys
210 216 220
Val Val Glu Val Ata Glu Giu Glu Glu Val Ala Glu Yal Glu Glu Glu
225 230 235 240
Glu Afa Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Glu'Glu
245 250 255
Gho Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser lle
260 265 270
Ala Thr Thr The Thr Thr Thr Thr Glu Ser Val Gla Glu Yzl Yal Arg
275 280 285
Val Pro Thr Thr Ala Ala Ser Thr Pre Asp Ala Val Asp Lys Tvr Leu
290 285 300
Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe GIn Lys Ala Lys
305 A
“Gly Are Leu Gfu Ala Lys His Arg Glu Arg Met Ser Gin Val Mat Arg
325 330 335

Glu Tre Glu Glu Ala Glu Are Gln Ala Lys Asn Leu Pro Lys Ala Asp
340 345 350

bys Lys Ala Val [le Gln His Phe GIn Glu Lys Val Glu Ser Leu Glo
355 360 365
A—T3{4)



Thr Iie GG n Asn Trp Cys Lys ,rre Ay Arg Lys G n 105
Received at: 4:32eMk-¥ @3B0 Hi S ccc cat ttt gtg att ccc tat Cgc tee tta
gag ttt eta agt 566 Pro Hiss Phe Vval lie Pro
2007 3H23’a/r17&g&8g\ COys EREEVEH 2y' du Phe Val Ser gat gcc diot8617 P 50/67
etc gtt cet gat sag tea aaa ttc tta cac cag gag agg
614 Asp Ala Leu Lou Val Pro Asp Lys Cys Lys Phe Lou
Hs Gn Gu Are 125 130 135 140 atg gat gtt tee gaa
act cat ctt cat tgg cat ace gtc get aaa gag 662 Met
Asp Val Cys GQu Thr His Laeg HsSs Trp H's Thr Val Ala
Lys A u 145 150 155 sea tgc agt gag aag agt act aac
Gin Clu RkaAlC &dn @déretGi Glgatu Yl it Thg Heg WtA1D Thr Cys Ser A u
3 Lys Ser Th#™Asn Lou H $¥hsa Tyr Gy Met Lou Lou

i vt Ghis b 8607 % Ag37b8% LR 160 165 170 coc

tgc gga att sac aag ttc ega ggg gta gag ttt gig tat

Tyr le THCAIEC@ A BIaRaDrGYWSo Me)Prd k@ M ilmis Phe Arg Gy Val
Gu PA® val Cys OMIpPro 175 188 185 ctg get gaa gaa

agt sac eat gtg at tct get gat %E, gag gag gat 806
Ash et LRy @l‘ﬁaidfﬁﬁz?é;r'“ fladrndy A& fin Sur Ala Asp Al a
Gu u Asp 190 195 200 gac tcg at gtc tgg tgg ggc gga

t GdasPalo 1990y:304 Asp Ser Asp Val

Thr Leu _%,%%9% (ﬂﬁ:ﬂls%g/mtg@g Asp'T ISJM5 Asgy Tyr Ala Asp Gy 205
210 215 220 agt gaa gac an gfta gta gas gta sea gag
Aiaslngug\rgaa Fgagglgﬁtegﬂgét-s lﬁlg‘\f b gdyr &y u Asp Lys Val Val
SUu val A CIuGIuGIu u Val Ala du 225 230 Z35

A ) gag gac gat gag
Arg Met angﬁlﬁi‘%r 195 §Er8%'g|-€q©g Q%v E?JIt uﬁgﬂﬂ%{é u Ala Asp Asp 245

GI u Aso Asp G u Aspp Gy Asp gag gte gag gas gag get
Glu Glu gegilges Gcdaltfae Ggdsu gadigts Csi@%lng”ag age 998 du Val
UIu G Gu Ala GI"@“GIU Pro Ty"G@ u G u Aéa Thr G u

g 9 gqh ﬁ ace ace acc acc
Tyr Ser 5?:” Agﬁjga %gl “é“é'%a@e 5Ia'ﬁor er Ile Ala Thr Thr
Thr Thr Thr Thr Thr Glu Ser Val du
Tyr Gly Asn Asp Ala Leu Met Pro Ser Lew Thr Glu Thr Lys Thr Thr
515 520 625
Val Glu Leu Ley Pro Val Asn Gly Glu Phe Ser Leu Asp Asp Leu Gln
530 535 548
Pro Trp Yis Ser Phe Gly Al Asp Ser Val Pra Ala Asn Thr Glu Asn
545 550 550 560
| &ilu Pro ¥al Asp Ala Are Pro Ala Ala Asp Arg Gly Leu Thr
Glu Va u Pro 5%5 sp Ale =28
Thr Arg Pro Gly Ser Gly Leu Thr Asn Ile Lys Thr Glu Giv 1le Ser
580 585 hat
Blu Val Lys Met Asp Ala Glu Phe Are His Asp Ser Gly Tyr Glu Val
505 600 605
Yis His Gln Lys Leu Val Phe Phe Ala Glu Asp Val Giy Ser Asn Lys
610 615 620
Gly Az lle Ve Gly Leu Met Val Gly Gly Va) Val lle Ala Thr Val
§28 30 : 840

ile Val Ite Thr Leu Val Met Leu Lys Lys Lys Gin Tyr Thr Ser lle
645 50 6595

His His Gly Va! Va! Glu Val Asp Ala Ala Val Thr Pro Glu Gluv Arg
=27 (5}



270 275 280 gag. gtg gtt ega gag gtg tge tot gas can
Received at: 4:32PM3@@3QAY acs ggg ecg tge 1094 Gdu Val Val Arg Gu Val
Cys Ser Au Gn Ala Gu Thr Ay Pro Cys 285 290 295
2007 352800 750da gcafi@liiislie the cge tgg tee ttt gat gtg aAet8sl7 P 51/4)
gas ggg sag tgt 1142 Arg Ala Met Ile Ser Arg Trp Tyr
Phe Aso Val Thr Qu @y Lys Cys 305 310 315 gee ccc
ttc ttt tac ggc gga tgt ggc age aac cgg sac aac ttt
sac 1190 Ala Pro Phe Phe Tyr Qv Ay Cys Gy Gy Asn
Arg Asn Asn Phe Asp 320 3280839 ace gas gag tac tge
at gﬁﬁgcc gtg tgt ﬁ@gc age gee Hég tcc caa agt 1238 Thr
Qé Ser Ala Met Ser
His Leu ﬁrn'-YSMi"t G‘Bﬁ@?@ 5“3T45GEtAé” ocThe &Y '-é%t ace cag gaa cct
t see ega gat cct gtt aaa ctt. 1286 Leu Lou Lys Thr
Pha pheEan;ﬁhﬁ &hUsnPro Lou Ala Arg Asp Pro Val Lys Leu 350
690 355 360 cof%ace ace gca gcc agt ace cot gat got gtt
gac an tat etc gag. 1334 Pro Thr Thr Ala Ala Ser Thr
}?i 3;11310 Aso Ala Val Aso Lys Tyr Lau G u 365 370 375 380
125 Dﬁée eel ggg gat gag eat gaa cat gec cat He cag aaa gcc
13> Hamasagiag 1382 Thr Pro Gy Asp Gu Asn Gu His Ala H's
gn:;; Phe G n Lys Ala Lys Ju 385 390 395 egg ott gag see
gel CgsS gag aga atg tcc cag gte atg age gee 1430
ém} Cﬁ?g ?23@ u Ala Lys Hs Arg Gu Arg Met gar G n Val
00> Met Arg d u 400 405 410 tgg gaa gag gee gaa cgt can

<308 Mkﬂmgmtmap ttg oct sea get gat aag 1478 Trp Gu Gu
gggg % {3% Gn Ala Lys Asn Leu Pro Lys Ala Asp Lys
415 425 aag sea gtt etc cag cat ttc cag gag aaa

400> aVgl Ile Gn Hs
Ectgact%%gtg%%}gi ctccc nth: ;gﬁgctgé?céi’t tl’tyﬂséﬂgéla 30 435 440

e
geagtaggg des catgc@éaégag CEgEEgLD CoBEnamal éégg“ gHgggt ag ace cat
cggﬂgcg%ﬁf GpagfawEEy Egi@“i%ﬁ %ﬁﬁg"A‘faéﬁ E%‘? F\ %I" ing Gn Gn Lou
cgcgcag%pgce”LE qtﬁ [ECC gg t a ’f‘g%ﬁ&“ﬁﬁ cig etC Eoo

Leu Pro ¥ Le I.eu Ala Ala
tee acg got ceg gow otE gag sta coe act eat gof aal g t ac cte 278
Trp Thr ?%a Are Alza Leu Glu Vai Bra Thr Asp Gly Asn la Gly Ley
cte got gaa cee cag att g atg tic tet gee sga ctg aac atg cac 326
Leu ééa Glu Pro G [e a Met Phe Cys Bly 253 Lew Asn Met His
ate st gtc cag aat ege aag fgg gat toa gat cce toa gEE aic asa 374
Met Asn Val Glin Asn Gly Lys Trp Asp Ser Asp Pro Ser Gly Thr Lys
45 50 55 60
act tgc att gat acc aag gaa gec atc cig cag tal tgze cas gte 422 .
Thr Cys |le Asp ghr Lys Glu Gly |le Leu Gln Tyr Gys Gin 75 al
tac oot gzaa cig cag ate acc aat ete Et gaa gcc ac caa cca gig 470
Tyr Pro Glu Leu Gln 11e Thr Asp Vai Val Giu Ala Asn Gln Pro Val

80 a5 an
act atc tag aac 1EE tPc 4RE CEE E2C CEC aag cag [BC aag acc cat 518
Thr 1le Gin Asn Tro Cys Lys Arg Gly Ars Lys Gin Cys Lys Thr His
45 100 105
cee cac ttt gte att ¢oc tac cge tee tta it est pag tit gha gt 5B
Pro His Phe Val lle Pro Tyr Are Cys Leu Val Gly G Phe al Ser
110 115 120

gat zcc cti cic git cof gac aae tge aaa tic tia cac caz gag age §14
Azp Ala Leu Leu Val Fro Asp Lvs Cve Lys Phe Leu His Gin Glo Arg
125 135 148
ate gat gtt tgc maa aet gat ctt cac feg cac ace Stc gcc aaa pag B62

Met Asp Val Cys Glu Thr Hig Leu His '{ga His Thr Val Ala l%g Glu

ata tec agl pag azg agt sec aac tig cat gac tae gec afe tig cte 7ia
Thr Gvs Ser Glu Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu

~—2i g



445 450 455 460 gtg gaa gee atg etc eat gat age ogc
Received at: 432pmagg3/§59 gee gig gag aac tac 1622 K-~(7) Received at:
32PM 3/ 23/2007 2007 3238 17i29 = EY%D Ttl No. 8617
20078 BHQB’EI 15@78@2 SEEEEEsERfVal Gu Ala Met Leu Asn Asp ArgoAiig? P 52/6)
Arg Lou Ala Lau G u Asn Tyr 465 470 475 ate acc got
ctg cog get gtt act cot egg cot cgt cac gtg ttc eat
1670 lie Thr Ala Lou Gn Ala Val Pro Pro Arg Pro Arg
H s Val Phe Asn 480 485 490 atg eta aag aag tat gtc
age gee gaa cag aag gac agssqcggy cac acc 1718 Met Lou
Lys""’ﬁys Tyr Val 1&g Al a Glu &n Lys Asp Arg Gn Hs

cce tec Bew et 98 BOQLSQE & te cat’gt g ago atg

Pro C“gtw”ééfp ld’f:@h g © ag gggpi‘@ il ‘/%@c%agau Lys His Phe Qu
Al a 510 515

e g st 4 ey s B Al Bl oS Col ot

Tgﬂatt tat gad¥cgc 1814 G0k lie Arg Ser G n Val Mt Thr
eac toz lEhiSetbQkk 6 @ecMiih etd @e Ty eallrat s at5é&5 53@5635 540 atg
i Serdiaéérj ;1@ Tvel'y Atacksn ;ﬁrsétﬁ‘f ’t'b gtg act gea gtg

at " g% 62 Met As Glgan Ser Le geu Lou Tyr M
5t Elu%%ﬂ 3 G EnE 59 85 B R BREEE ol act cog ga
a 91215 gat gag at®0ctt cag aadsgag caa aac tat 1910
gagzausak ey det BatADt it o WacVidk eASAL Gtlgabou sy G n Lys G u
Gu S)GMSMaIgprAsu %% & Agatse @tueASHtﬁgr gee aac atg att agt
tsea ea ag ate t tac 1958° Ser Asp Ags Val Lou Al a

C C

G 0 S L e o o BROEAME K1 it TyM9675 500 565

aac gat e COogs t'at ace gee ace aaa
Ct@E 8 ) gc)hAﬁg au Mt Pro Ser Lou

The Thr r?IG%LE ﬂ?gﬂﬁf#gﬁ 1 ‘i’hk/g?%s 3{%9% 600 gag etc ctt
cce gte eafligga gag ttc bge ctg gac gat etc cal; ccg

GURRBERGRapR P e Leu Ase

EEE aag tgt 1142

cea gca ate ate tee cge tge tac ttt eat gte act ®
Gly Lys Cys

Arg Ala Met 1le Ser Arg Trp Tyr Phe g?g ¥al Thr G

EIB

¢ cca ftc ttt fac ggc gea tet eec g2¢ aac CEE adc aac ttt gac 1180
a Pro Phe Phe Tyr Gly Gly Cys Géy Gly Asn Arg Asn Asn Phe Asp

eo caa agt 1238

aca paa gag tac tec ate gcc gte tet o 2 bt
Ser Gln Ser-

¢ gec atg

Thre Glu Tw(ﬁsmtAHValwsGw r Ala Met

35 345

fta cte aag apl agc cag eaa cct cit ecc cga mat ccb gti aza.cti. 1286
Leu %gs Lys Thr Thr GIn Glu Pro Leu Ala Are ggg Pro Val Lys Leu :

385

cct aca aca gea goc 28t ace oot eat ece gtt gac gag tat cic eas. 1334
PEG Thr Thr Alz Ala ggﬁ Thr Pro Asn Ala g%é Asp Lys Tyr Len gég

gag aat raa cat gcc ca g 1382
U

cct geg pat t tic ¢
0 Asp G l Asn Glu His Ala gés Phe G

aca g ag ada BCC Ada g4
Thr Pro Gly In Lys Ala 3 g Gl
agrk ¢tt gag gcc aap cac cea gag aga atg too ¢ag gic atg aps gaa 1430
Arg Leu Glu Ala Lys His Are Glu 255 Mat Ser Gln Val M?E Arg Glu

tee gas gag Eca gaa cet caa goa aug aac tig cct saa get gzt aag 1478
Trp Glu E%u Ala Glu Are Gln Ala Lys Asn Leu Pro hzg Ala Asp Lvs

420
aag egca gif atc cag t 116 cag gag aga gte paa fct tiE Zaa cag 1626
Lys AIa Val |le Gln His Phe Gla Glu Lys Val Iu Ser Len Glu Gln
430 - 435 4
" ga3a gcé RGC AAC £aE aga cae cag coitg ele gap aca cac atg ece aga 1574
Gi Alz Ata Asn Glu Arg Gin Gin Leu Val

Giu Thr His Mef Ala Arg
455 460

gtg gaa ot ate ete aat gac cee cgo ogC ¢te goc cie gae aac lac 1622
A—23T



605 610 615 020 tee cat tot ttt ggg get gee tat gtg

Received at: 4:32pMCG23/B@F aac aca sea sac gaa 2102 Trp H's Ser Phe Ay

Ala Asp Ser Val Pro Ala Asn Thr Gu Asn G u. 625 630

2007% BHQESSN%Q%t gadfisEkkIEEt gat etc cgc act get gee sac Wea&h!7

gga ctg ace act 2150 Val Gu Pro Val Asp Ala Arg Pro
Ala Ala Asp Are Ay Leu Thr Thr 640 645 650 cgs ace
ggt tat ggg ttg aca eat ate aag ace gag gag ate tot
gaa 2193 Are Pro Ay Ser Lou Thr M1 Ile Lys Thr
d.u 65 6§ gte sag atg gat
val G'“ﬁt’i’éké"f'lg‘p égaArE gbeﬁgi 55‘9 Tét sea gtt cat 2246
| PhE A¥ QcHhs ASppSer Ay Tyr
é?tf;é_/yaln A%Ett%ggﬁfé%%gég n’at#icaé Agpa ttg gtg ttc ttt
geeyaa gat gt g%gt tea aac 48ha ggt 2294 Hi's Gn Lys

ate cta kaguwad/adf githezc Rixegadl c‘&éﬂbac@ty Sdi18Asp Lys Gy
Het Leu %3’%@’0 Vﬁbﬁ'g'ﬁgﬁ)m”&'huét*“@’ t5lylja Bt ¢ atg gtg get get

et%Cate %F§“§\£€9y% e234c2i_§1 (I%elle Gy Lou
VA il IGIAl B BE IS i VAP 11 e 705 710
715 gtc aﬂé ace ttg gtsge ate ctg aag aag aaa cog tat

¢ @Bacd 0@ g0 ktgQed ca?390cet \éod ath itet ddarced au 1¥al Met Lou Lys
My§emwsv WHfWrm¥Hmi§ ﬂ“l“éTH'@U? 725 730 cat got

cta aag
Len Lys

get etc e cca gag gag tee

5
ate sat gag ict p ¥ Ala val Thr
et Asn Eﬁée@ﬁg% Fu? Hiss0 ﬁfég%ﬁcg; 554 cte too aag ate cag
gae al t GRQa1OAq s%ﬁttg%c@%t B laP6e BCRHctAC aagpttc 2436 Leu
Glu He Gertspbls Vakedse Glunletiler WahysChly Glivksn@u Asn Pro Thr Tyr
et $%bhe 750 7555;60lér + tsft eceuvedsg% 4: 32PM
cd gat gp 6 ) gl Eap EEhig R t fd3"ivll 110.
Ser Asp gﬁwﬁu%% ﬁgv_ﬁ éE’d‘ ﬁ@rﬁé? Ytag atg cag aac tag

EEa aac fAY %Etcg‘g%?eaccﬁ&%gqg Ean tagaa%gtagcg&@ 3?2537 2006

Gly Asn Asn Ala Leu Met Pro Ser Leu Thr Glu The Lys Thr Thr Val
540 595 600

gag cte ctt coe gig aat gga gag tic age cieg gac mat otc cag cog 2054
g&g Leu Ley Pro Val Q?B Gly Glu Phe Ser %%g Asp Asp Leu Gin Eiﬁ

tee cat tet ittt ege & ¢ fct gtE cca egcc aac 0@ gea Eac gaa 2102
Trp His Ser Phe Gly A n Ser Pro Ala Asn Thr €lu Asn Glu

525 635
gti gag ct gtt gat gec cec cot ect goc gac c2a gsa ctE acc act 2150
Yal Glu Pro Vaé Asp Als Are Pro ééa Ala Asp Arg Gly LeH The Thr

cea cca ggt tct eee T1g 4ca aat ate aap ace gag g8E ate tet ean 2198
Arg Pro gég Ser Gly Leu Thr égg ITe Lys Thr Glu gég Ile Ser Glu

gty zaz ate rat gea gaa tic cea cat gac tea pea tat gas gtt cat 2745
Val %%s Met Asp Ala Glu Bhe Arg His Asp Ser Gly Tyr Glu Val His

675
caf caa aaa tite gie tic it gca t gte gt tca aac ama gEt 2294
Hiz Gln Lys Lew Val Phe Phe Ala GIu Asp Val Gly Ser Asn Lys Gly
685 690 695 70D
att gga cte ate gte esc eet eit ric ata gcg aca ete ate 2342
e Gly Leu Met Val Gly Gly VYal Val Ve Ala Thr val 1le
709 70 715
etc atc ace tie gt ate cte aag a=e aaa cag fac aca tcc ?}t ﬁ@t 2380
e His

Val He Thr Leu Val Met Lew Lys Lys Lys Gln Tye Thr Ser
720 726

- ¢at get gtg gig pap gt eac woc &
His Gly Val Val Glo Val &sp Ala A
735 740

tl gte c GCa EAE Egag gc cac 2438
la Val Thr Pro Glu &lu Arg His
?'45
ctg tcc aag atg cag c
- Leu Ser Lys Met Gln G

750

? % fac gaa t 3 ace tac aag tic 2485

cg
G Tyr Glu Asn Pro Thr Tyr Lys Phe
760

A3 [
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Phe AQu Gn Mt Gn Asn 765 770 cagcaaaacc attgcttCac

Received at: 4:32pmt 32RAFCOQ tgtccattta tagaataatg tgggaagaaa 2597

caaactcgtt ttatgattta ctcattatcg ccttttgaca gCtgtgct gt
LUV JRlghddtadgt a 28BNt gcct gaa cttgaattaa tccacacatc M0 G011/

agtaatgtat tctatCctC tttacatttt 2717 ggtctctata

ctacattatt aatgggtttt gtgtactgta aagaatttag ctgtatcaaa

2777 <ctagtgcatg aatagattct ctcctgatta tttatcacat

agccccttag ccagttgtat 2837 Eﬁlstrattcttg tggtttgtga

tit gaEQﬁB?ﬂétcﬁaaﬁg thcob@cdetat @Rt rigakitkzaaat aafsgt at 2897

Phe Glv sty &lng g t cat gt gaac gtgggagttc agctgcttct cttgcctaag
2957 ct atcacta tgcattttaa a_ltgttaaacat
58t tttttCCa

tackagigclidht at ttgtgatata
gatecct30 FRzaffgn dtrtracirasdjgdat sicbAci et titagtttittct 27t gt gect gt
getototdti tatgt:aCatfsanat fanewiadhddtt tat digageat t21gfaagct tttc

tattcctt
cE‘E‘“““f‘aﬁf pHEciER 'étta"fclai‘:é‘béﬁtt Tt"""’t ’E‘%”d% Hotteasert7
casacocgtl At EE eiontinied Eﬁt EEoigretRtRREEt e

ctagteedtd bithdatiot GtcOROAE BhiOticad GOAEGIA diatAQagegRaa 3197

attattcﬁé"[’ég‘?ﬁ&'ﬁﬂcc g%}é %é@ﬁta%?&écﬂt%&a&%ﬂcgﬁ% 99 ggaggggtgce
iy

7 %9 at gacatg

EEEEEHI%EE tt%% t%:g % gtgfz

ctEatcac(H g it

4E0% iy ag

atteagactt tempdt ttém €t @@t taget gt tt tabatett tat Rdaagy ;b acHWaag 3497

raatcee @R OAHIAAR R HIQAR St AR Al AR 09 @Rk aTIgAAY gcat gcct gg
tteaatt7RC RRATHSL Lol ttEttha%éaat%&"{’éta&tegitEa%Eg‘EgassH t gt agaig
ttatgacazi}é glgétg&ct aca&a’c gt a’%iﬁaa}z a%écaaﬁ a(%ﬁicfggg 33]}722128 I%RT

B R R o

esagasEag FARA ol Ko sy AR S SF RV de.  <400> 4

eazatgaayy peeqEEipecApadpthages qayagzaagecec fEey e anaaggeett Argjs7Ar a
ctitiaagat gtgtettcaa ftifgtatana atewtetttt catztaaata aatacatict 3617
tepragrarca Aaaaaazaay agal 3641

PRT
(213} Artificial

<gely '
{025 Descrintinn of artificial sequence: Synthetic oligopeptide

£400>
Pr Gly Arg Lvs Lys Are Arg Glo Arg Arg Arg

A= 0)

aaacaatt

pettppacet ‘L'ifgc ataldeaenigelt Aaf28fd sl aaa at aaccccgg
fttttft@%?ﬁ“%‘éb&*@ﬁéwﬂt eaf tet et igietrg t talt igetentaieagdVc at t aaat a
geaatiasgy eggteagrmett et titigrgtecpye i BitzteggagaagagPiagat t caat
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