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Field The present invention relates to konpounds that inhibit

gama- secretease, a splitting enzyne that produces anyloid protein fromthe
anyl oi d-precursor protein. Mre specifically, the present invention relates

to those conpounds or their phar gﬁ lcally acceptable salts,

gamma- secretase 10 inhibitors congﬁﬁ E%&ﬁﬁ@%] use of the conpounds in the
screening of anti-aging drugs or antidenentia drugs, as well as anti bodies
to the conpounds. Background Art Anyloid protein accunulation is a
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t hrough a process of normally aging. The anyloid protein, which consists

of fredm 40 to 42/ 43 am no aci ds riTebhhizahyidtcdophobi c ones, is produced from
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sequence js set faorth as SEQID NO7), 1is a dom nant one. The APP695,
consi st i H§18F 0p9BtdeNARLA Srdgs .asayell By aftirdicsdo the camTwelsat position 1
and extending up to the asparagi ne at position 695, is an isoform
occurring mainly in neurocytes, and is a type 1 nenbrane protein having a
t ransnenbrane donmi n (consi sti ng Backftoamidot aci d extending fromthe

Amyloid protein accumulation is a histopathological change occurring in

15  cerebral tissues of not only those with Alzheimer's disease or Down's syndrome
‘but also those who went through a process of normally aging. The amyloid
protein, which consists of from 40 to 42/43 amino acids rich in hydrophobic
ones, is produced from its precursor, the amyloid-precursor protein (hereinafter
referred to as-APP), by a hydrolytic cleavage. APP, which consists of 695, 751 or

20 770 amino acids, is a type 1 membrane protein that spans the membrane once,
with its amino terminal portion exposed outside the cell. The difference in the
number of its amino acids corresponds to the presence or absence of a so-called
Kunitz-type protease inhibitor-active site, which is located in the region outside

the cell. In neurocytes, a form of APP consisting of 695 amino acids (hereinafter

25  referred to as “APP695”, whose amino acid sequence is set forth as SEQ ID NO:7),
is a. dominant one. The APP695, consisting of 695 amino acids starting with the
methionine at position 1 and extending up to the asparagine at position 695, is

an isoform occurring mainly in neurocytes, and is a type 1 membrane protein
having a transmembrane domain (consisting of 24 amino acid extending from the

30 glycine at position 625 to the leucine at position 648) which spans the cell
membrane dnce. The amyloid protein comprises a shorter form protein molecule
consisting of 40 amino acids extending from the aspartic acid at position 597 in

the APP695’s portion exposed outside the cell to the valine at position 636, which




30 glycine at position 625 to the |eucine at position 648)Ouebet208pans t he
cell nmenbrane once. The anyl oi d protei2h—conprises a shorter formprotein
nol ecul e consisting of 40 am no acids extending fromthe aspartic acid at
position 597 in the APP695's portion exposed outside the cell to the.

val i ne at. posi.tion 6, ich 17 .October 2006 -2 is wthin I

nenbr ane,’® @%W%ﬁ%ﬁ@#@%}% 2R B omesT B’é‘%g]ins?]ioﬁ%uzt? ¢ I(S)?nélg?4%%1!r S aci ds
ext endi NG 4Pot feillh extdihpeupitoP2d hiOMnd3I8 Wisitite 638 eertheetdtonipesat i on
639. On the other hand, a formof APP consisting of 770 am no acids 5

( her ei naffositione$3.red to as "APP770", whose nucl eotide sequence in the
coding regionAd.s t _fort i ' | ce as
SEQ ID NO 9) idsn atﬁ‘gAB{?’erée%é‘ng %UQS%‘Rc%EQ&g{E%S%?ﬁ%%Wam%g}%?w

ext engi nghérearafteh ereferpédito AN CARP7 TS imtticsn rdudleotide sagpen@gimehatcopisg ti on
770 and includes in it an__amn I d sequence porti.gn that the 5 does
not possd&&op7s sghiloith s §EC P M@n@ﬁ‘id"q’f%&ﬁ% gF SGRIERSR 78 %?83 sition
289 to thgyloysi BE AP POSE LiOdudEDnsistiNpdsit 770 amihbl &idsgiehathgaffbmotaci d
sequence, 1t Is the nblecule having exactly the sane am no acid sequence
as t hose méthAPPEOB! pBediced toHbeARPeoEinndt PheitionPP7d end; nehudessinglh 8 of or m
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inhibitor and is thought to be expressed in cells other than neurocytes.
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Cst ef5G apithe, lydthk; atNBysitiolt- 863 of the APP770. An amino acid sequence that is
commonly inserted into APP751 and APP770 (56 amino acids extending from the

glutamic acid at position 289 to the alanine at position 344 in the APP770 amino
acid sequence) possesses an activity of the Kunitz-type protease inhibitor and is
thought to be expressed in cells other than neurocytes. |
20 Since a hypothesis was experimentally proven that toxicity on neurocytes
is one of the physiological activities of the amyloid protein [Yankner,-B-A;
Dawes,-L-R; Fisher,-S; Villa-Komaroff,-L; Oster-Granite,-M-L; Neve,-R-L.
Neurotoxicity of a fragment of the amyloid precursor associated with Alzheimer's
disease. (1989) Science. 245(4916}: 417-20, and Yankner,-B-A; Duffy,-L-K;
25  Kirschner,-D-A. Neurotrophic and neurotoxic effects of amyloid beta protein:
reversal by tachykinin neuropeptides. (1990) Science. 1990 250(4978): 279-82],
it has been assumed as a key molecule of the onset of Alzheimer’s disease. Two
important steps of reactions must take place for the amyloid protein to be
produced from the amyloid-precursor protein. The first step is the cutting off,
30 by p-secretase, of the portion extending from the amino terminus of the amyloid
protein portion. At the second step, cleavage takes | place at the carboxyl
terminus of the amyloid protein by the action of y-secretase, resulting in the

release of the amyloid protein, with dissociated APP intracellular fragment left
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occurs at the upsilon (LB) site, downstream by further 5-10 am no acid
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at position 720 et ween t eucine at position 720 and the valine at
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in the AP 770 Al zhei mer' ease, neuronal lesions int rain occur
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behavi oral aberration. The
neuronal lesions inchude deposition of the amyloid protein, neurofibrillary tangle,
and degenerative cellular loss, among which deposition of the amyloid protein is
the earliest pathological event. ‘
The amyloid hypothesis, according to which the production and
20  deposition of amyloid protein does cause the disease, is deemed irﬁportant with
respect to the progress of Alzheimer’s disease. The basis for it has been
provided by studies of familial Alzheimer’s disease.
There is a speculation yet to be confirmed that y-secretase is the gene
product of presenilin-1 [Sherrington,-R; Rogae\‘v,-E-I; Liang,-Y; Rogaeva,-E-A;
-+ 25  Levesque,-G; Tkeda,-M; Chi,-H; Lin,~C; Li,-G; Holman,-K; et-al. Cloning of a gene
bearing missense mutations in early-onset familial Alzheimer's disease. {1995)
Nature, 375(6534), 754-760] and presenilin-2 [Levy-Lahad,-E; Wasco,-W;
Poorkaj,-P; Romano,-D-M; Oshima,-J; Pettingell,-W-H; Yu,-C-E; Jondro,-P-D;
Schmidt,-S-D; Wang,-K; et-al. Candidate gene for the chromosome 1 familial
.30  Alzheimer's disease locus. (1995) Science, 269(5226}, 973-977, and Rogaev,-E-[;
Sherrington,-R; Rogaeva,-E-A; Levesque,-G; Ikeda,-M; Lieng,—Y; Chi,-H; Lin,-C;
Holman,-K; Tsuda,-T; et-al. Familial Alzheimer's disease in kindreds with

missense mutations in a gene on chromosome 1 related to the Alzheimer's
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anyloid protein conprises two. conponents. One is a shorter anyloid protein
conponent$S mprec hydgophebic \ppg therefore still less soluble. Through addition of the
15  shorter components around the longer one serving as a core, amyloid fiber is
formed, which is a fibriform structure having the diameter of about 5 to 6 nm.
It has been demonstrated that the production of the longer amyloid
protein increases where a genetic mutation occurs in presenilin-1 or presenilin-2.
It is thus thought that this effect of mutation causes elevated formation of the
20  longer amyloid protein component, which assumedly determines the threshold
level of polymerization of the amyloid protein, and thereby accelerates the
‘pathogenic reaction.
A number of genetic mutations in the APP have been identified, typical
ones of which are roughly divided into Sweden mutation (Met670Asn, Lys671Leu,
25 according to the manner of numbering of amino acid residues in the AP770.
The same applies also to mutations described below.), Dutch-type mutation
(Glu693Gln), London mutation (Val7171Ile), and Australia mutation (Leu723Pro),
which are located just before the position corresponding to the amino terminus of
amyloid protein. While production of both componeﬁts of the amyloid protein
30 are found to increase in Sweden mutation, only the production of the longer
amyloid protein component increases in London mutation and Australia
mutation. The effect of Dutch-type mutation is still under discussion and no

conchision has been reached.
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15  either type of the first step reaction.

Though final identification of y-secretase is yet to be reached, it is
demonstrated that presenilin-1 is playing an important role. According to
animal experiments or cell culture experiments, defunctionalization of
presenilin-1 reportedly caused abnormalities in the development of cranial nerves

20 or the formation of spinal column, or abnormalities in the development of
lymphocytes. Thus, presenilin-1 is known to have a variety of functions in
addition to the one relating the amyloid protein.

It must be taken account that nonspecific suppression of y-secretase’s

, activity could trigger some severe side effects such as induction of cancer [Hardy,
.25 J., Israel, A. Alzheimer's disease, In search of gamma-secretase, (1999) Nature.
398(6727) 466-7].

Presently known y-secretase inhibitors are: inhibitors which are
peptidomimetic compounds based on reports about the y-site of the substrate
APP, located at the carboxyl terminus of amyloid protein portion, on which the

- 30 enzyme acts [Mori H., Takio K., Ogawara M. & Selkoe D.J.j, Mass spectrometry of
purified amyloid b protein in Alzheimer's disease. (1992) J. Biol. Chem. 267,
17082-17086; Roher A.E., Lowenson J.D., Clarke S., Wolkow C., Wang R., Cotter
R.J., Reardon LM., Zurcher-Neely H.A., Heinrikson R.L., Bail M.J., et al.
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protein portion, on which the
an aspartyl protease transition state mimic, is a potent inhibitor of amyloid
beta-protein precursor gamma-secretase activity. (2000) Biochemistry 39 (30),
8698-8704] and JLK-6, which is a a- chymotrypsin inhibitor [Nakajima,K.,
Powers,J.C., Ashe,B.M., Zimmerman,M. Mapping the.extended substrate binding
20 site of cathepsin G and human leukocyte elastase. Studies with peptide
- substrates related to the alpha 1-protease inhibitor reactive site. (1979} J. Biol.
Chem. 254 (10}, 4027-32].
Although the peptidomimetic compound-type inhibitors developed based
on the y-site of the substrate APP and the inhibitors developed based on the
25  active site of the enzyme are all potent inhibitors of amyloid protein production,
‘each has significant troubles. First, DFK-167 is an inhibitor that was designed
for the y-site and is a compound totally independent from the recent findings on
the e-site, thus it has a different target with regard to inhibitor designing.
Inhibitors L-685,458 and JLK-6 are not compounds originally developed as
30  specific inhibitors of y-secretase involved in the production of the amyloid protein

from the APP. Apart from the specificity problem as y-seéretase inhibitors, there

are other problems concerning efficacy at the target tissue. |
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bet a- prfﬁlel N precursor gamma-secretase activity. (2000) Biochem stry 39
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As a result of repeated exercise of ingenuity focused on the e-site of APP
(as opposed to the y-site) in light of the findings of related studies, it was found
that inhibition of y-secretase and suppression of production of amyloid protein
are brought about by a class of peptide-like compounds which have a similar
chemical structure to a sequence made of several amino acid including the e-site
of the APP but in which a peptide bond is replaced with a bond stable to the
enzyme between the Leu located at the e-site (the site where enzymatic cleavage
takes place) and an amino acid located immediately before or after it. The
present invention was accomplished based on the finding.
A first aspect of the present invention provides a compound consisting of
an amino acid sequence which consists of at least three consecutive amino
acids of the amino acid sequence
Val—Val—Ile—A1a~Thr-Val-Ile—Val-Ile-Thr—Leu—Val—Met—Leu—Lys—Lys—Lys (SEQ ID
NO:1) including Leu at position 11, wherein, between the Leu and one or both
amino acids located immediately before or after it, the peptide bond, -CO-NH-, is
replaced with a hydroxyethylene group, -CHOH-CH,-, while any other inter
amino-acid bond is a peptide bond, wherein the N terminus has an

alkyloxycarbonyl group based on C1-10 alkyl that may carry phenyl or naphthyl




Al t hough the peptidom netic conpound-type inhibitors devehopeafepaged on
the y-site of the substrate APP and the inhibitors devel oped based on the
25 active site of the enzyne are all potent inhibitors of amyloid protein
production, each has significant troul#es. First, DFK- 167 is an inhibitor
that was designed for the y-site and is a conpound totally independent
fromthe recent findings on the c-site, thus it has a different target

with red&rd supstitienbier %‘ﬂp’d‘é@F‘EﬁW ﬁBe C Ie1RiBIs dp sopveried A8 analy EREB OBr e not
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which is focused on the am no ence Qf substrate, APP,
y-secretase iPs¥tq emltﬂ@&}ea%e%ﬁ ra? 'ELr?é’FCfar@"ey LEBorb BeSig Pt She
conpoundsnihasesl Q&ldéﬁ%e 1&?@;&1:;1&&13% 4 h?@fdwl%bﬁb&%né B&idangt ke R Bebpsed
still further 1s a nethod for diagnosis, useful therapeutic drugs and
met hod fwath Preatheeidy adpadsaioref hasd rEplaced madniangydrophthie alvinsl agdeﬂnat of
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i ndirectly involved as t hogen, |ike Down syndrome, as wel |

di seasesceeptableclaliatheredfd protein is noted in the neuropat hol ogi caI
| esions. As resuht of ?}p ated exerci se of nui tx)ﬁpf ocysed 0 ?
a-site of APP STRBUGSEESEY 16 RIA¥HF-1BYFon qu‘f}%m H‘én i“RBPYS Egé’
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suppr essi on of production of anyloid protein
the amino acid sequence

lle-Thr-Leu-Val-Met-Leu (SEQ ID NO:2) including the Leu at position 3, wherein,

“between the Leu and one or both amino acids located immediately before or after
it, the peptide bond, -CO-NH-, is replaced with a hydroxyethylene group,
-CHOH-CH2-, while any other inter amino-acid bond is a peptide bond, wherein
the N terminus has an alkyloxycarbonyl group based on C1-10 alkyl that may

- carry phenyl or naphthyl as a substituent group, wherein the C terminus is
converted to an alkyl ester or alkyl amide based on CI1-10 alkyl that may carry
- phenyl or naphthyl as a substituent group, and wherein the hydrogen atom of
the hydroxyl group of the Thr may be replaced with a C1-4 hydrophobic group or
a Z group, or a pharmaceutically acceptable salt thereof.

A third aspect of the present invention provides a compound consisting of
the amino acid sequence Leu-Val-Met-Leu (SEQ ID NO:3), wherein, between the
Leu at position 1 and the Val at position 2, the peptide bond, -CO-NH-, is replaced

- with a hydroxyethylene group, -CHOH-CH,-, while any other inter amino-acid
bond is a peptide bond, wherein the N terminus has an alkyloxycarbonyl group
based on C1-10 alkyl that may carry phenyl or naphthyl as a substituent group,
wherein the C terminus is converted to an alkyl ester or alkyl amide based on C1-

10 alkyl that may carry |




are brought about by a class of peptide-Iike conpounds why ¢latdbaryeods Sim | ar
chem cal structure to a sequence nade of several amno acid including the
c-site of the APP but in which a pep%ide bond is replaced with a bond
stable to the enzyne between the LeUu®Pocated at the e-site (the site where
enzymatic cl eavage takes place) and an amno acid | ocated i nmediately
before or after it. .The resent invention was acconpli shed bas on the

(i ndi ngPRATY] s PaRbpEd et SEREyeRL B i< PPOHTA DU BUE Arctompuuna®
consi st kR&e8f. an am no acid sequence which consists of at |east three
consecutive amno acids of the amno acid sequence

Val - Val - | | e- Al fpuTHy asgict pf the/piesehiinFientibe pryvided/st cemponyd cppsisting of SEQ | D
NO 1) i éudLng L%f at gps% iQn l% @pgrein, bet ween the Leu and one or
both am no actdsa SEh® eihﬁgﬁpé‘gf “before or after it, the peptide bond,
-CONH, is replaced wth a hydroxyethyl ene group, -CHOH CH2-, while any
other inter amno-acid bond is a peptide bond, wherein the N term nus has
an al kyl oxycar bonyl group based on CI|-10 al kyl that may carry phenyl or
napht hyl 17 October 2006 as a substituent group, wherein the Ctermnus is
converted to an al kyl ester or alkyl am de based on Cl1-10 al kyl that may
carry phenyl or naphthyl as a substituent group, and wherein the hydrogen
atom of the hydroxyl group of the Thr at position 10 nay be replaced with
a Cl-4 hydrophobic group or a Z group (carbobenzoxy group), or a
pharmaceutically acceptable salt thereof. In one enbodi nent of the first
aspect, the Leu at position 14 of the amno acid sequence is replaced with
a hydrophobic amino acid that may be Ile or with Pro, the Leu at position
11 is replaced with a hydrophobic amno acid that may be Ile, or the Thr
at position 10 is replaced with Ser, or the Ile at position 9 is replaced
with a hydrophobic am no acid that may be Leu, or a pharmaceutically
acceptabl e salt thereof. A second aspect of the present invention provides
a conpound consi sting of




an am no acid sequence which consists of 3, 4, 5 or 6 congegtberyEogNM NO
acids of the amno acid sequence |le-Thr-Leu-Val-Mt-Leu (SEQ ID NG 2)
including the Leu at position 3, wherein, between the Leu and one or both
anino acids located imredi ately befor@or after it, the peptide bond,
-CO-NH, is replaced with a hydroxyethyl ene group, CHOH CH2-, while any

other in 1.no-acid bond is a peptide bond, wherein the N.term nus has
an al Ky RoERB BRYH WEEESHH: ga%noﬁwc?br_let anpntlhaleSrw ABIFHOR G or
napht hylb,c86aé rRraSteOMRAL, B AlitacaNEIif! & HyBfo:GeliBidd Yol -carpmeaciipd to an

al kyl ester or al kyl am de based on C-10"al kyl that fay carry phenhyl or
napht hywhik znysother iibteemmigroeand temd istrepeptidd hendyysheén the dhicominghe
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sequence Leu-Val - Met-Leu NG 3), wherein, between the Leu at
posi t i omsteramdikieaivide tmsed aai €l ol alkyl Heatpepy icdeylpirhy! o€@anHihylias a

| d .t h hyd t hyl - - I, | th i nt
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naphthyl as a substituent group, wherein the termnus is converted to an
al kyl ephermeceutidally asneplebbasatitheredl- 10 al kyl that may carry 17 Cctober
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Leu at the N terminus is replaced with a hydrophobic amino acid that may be Ile

or with Pro, or a pharmaceutically acceptable salt thereof.

In one embodiment of the third aspect, the Leu located immediately before
the Val is replaced with a hydrophobic amino acid that may be Ile, or the Leu at
the N terminus is replaced with a hydrophobic amino acid that may be Ile or with
Pro, or a pharmaceutically acceptable salt thereof.

_ In one embodiment of the fourth aspect, the Leu located immediately
before the Val is replaced with a hydrophobic amino acid that may be Ile, or a
pharmaceutically acceptable salt thereof.

In another embodiment of the second aspect, the Thr is replaced with Ser,
or a pharmaceutically acceptable salt thereof.

In yet another embodiment of the second aspect, the Ille is replaced with a
hydrophob?c amino acid that may be Leu, or a pharmaceutically acceptable salt
thereof.

In another embodiment of the fourth aspect, the Thr is replaced with Ser,
or a pharmaceutically acceptable salt thereof.

In one embodiment of the compound as defined above, the

alkyloxycarbonyl group is a Boc group, or a pharmaceutically acceptable salt
thereof,




-9 (SEQ ID NGO 4), wherein, between the Thr at position 1 ijamstidiRE2@06
position 2, the peptide bond, -CONH, is replaced with a hydroxyet hyl ene
group, -CHOHCH2-1 while any other inter am no-acid bond is a peptide
bond, wherein the N ternminus has an-&®yl oxycarbonyl group based on d -10
al kyl that may carry phenyl or naphthyl as a substituent group, wherein
the Ctermnys is converted t n al kyl ster, or _al ky] am de based on
C1-10 al kyl ﬂa‘fn‘?rﬁylnttofrr”?’?nbf? nt;‘F ?ﬂmﬁ% P dﬁ%‘xﬁmdsﬁi{%%‘f 1 @RYR§PEER, and
uher ei n ohgisRALIRaFR Ay Ay 1% AVERCXin BirQUkKeOArgl (820 FHINGTBY sk P! aced
with a Cl-4 hydrophobiCT group or a Z group, Or a pharnaceutically

accept abhstegd| t dafherdwf . alkybngcartvag] negrowd, t her seeondphspeateutichlly Leu

| ocated inmediately before the Val is replaced with a hydrophobic am no
acid that may be Ile, or the Leu at the Ntermnus is replaced with a
hydr ophobi ¢ amino acid that may be Ile or with Pro, or a pharmaceutically
acceptabl e salt thereof. In one enbodi nent of the third aspect, the Leu

| ocated i nmedi ately before the Val is replaced with a hydrophobic am no
acid that may be Ile, or the Leu at the Ntermnus is replaced with a
hydr ophobi ¢ amino acid that may be Ile or with Pro, or a pharmaceutically
acceptabl e salt thereof. In one enbodi nent of the fourth aspect, the Leu

| ocated inmediately before the Val is replaced with a hydrophobic am no
acid that may be Ile, or a pharmaceutically acceptable salt thereof. In
anot her enbodi nent of the second aspect, the Thr is replaced with Ser, or
a pharmaceutically acceptable salt thereof. In yet another enbodi nent of

t he second aspect, the Ile is replaced with a hydrophobic am no acid that
may be Leu, or a pharmaceutically acceptable salt thereof. In another
enbodi ment of the fourth aspect, the Thr is replaced with Ser, or a

phar maceutical ly acceptable salt thereof.




I n one enbodi nent of the conpound as defined above, the 1alderdRexyemy bonyl
group is a Boc group, or a pharnmaceutically acceptable salt thereof. 17
Cct ober 2006 9a In one enbodi ment of the conpound as descri bed above, a

pol ypeptide consisting of Tyr-Qy-Argflys-Lys-Arg-Arg-G n-Arg-Arg-Arg (SEQ
ID NO5) is fused instead of the al kyl oxycarbonyl group, or a

phar maceuti cal y@é? Cct ober 2006 -10 acceptable salt thereof. A fifth
aspect Greentab l?r bthereofventi on provides a ganma- secr et ase i nhi bitor

conpri sing ”Aeﬁﬁﬂrgg U&%ﬁﬁe%ﬁ§%ﬂt%ﬂemvﬁpovﬁi X ngescr&i(bre%fseﬁﬂﬁlt@ﬂfo?sent

i nvention provides an antibody to oun above
sevent h caspecingthd bempoeséns denvsbéd ahoyw. ovi des a use of the corrpound as

descri bed above . as a cretase inhibitor in. the screenl
i nhi bitor of Aarﬁ}’F &ng Bf nt?‘ﬁr BERREET ofitverHen o8 d @no ROtk 8 é’rﬁ?

i nventi eBnARdnRCSEM QPIRASHLS. thereof may be used for the treat ment of,
and for thé screening of therapeutic drugs of, Alzheiner's disease and

rel ated di sea’se@etlltie reepest afible mserttmwmnon/rproﬁdasrpl wsadof fhreotenponsd known

or suspect irectly or indi rectl ol ved.as_a causative  factor
of the aFsBssatbel GPovBoth S HrBesccarae SYSRES i i SHSEAYIGIH St ot ei n

| s obsegNgihidt ofaftilylfid YroRiMpHSARMMO! 0gi cal lesion. In addition, the
anti body of the présent invention nay be used, e.g., for determning the

bl ood | evel hef cmmowdpmfnthmﬁ)rcmtpmﬁmm avdnacasptaklai salts dhetkofo a
human f %ay bt GAlEBAL -thB r&e%tm%%? %rf,' 911131 0 a'fne Q‘él%\émnﬂx% of therapeutic drugs of,

Alzheimer's disease and related diseases thereto, such as those in which amyloid
protein is known or suspected to be directly or indirectly involved as a causative
factor of the disease, e.g., Down syndrome, and diseases in which amyloid
protein is observed at a site of a neuropathological lesion. In addition, the
antibody of the present invéntion may be used, e.g., for determining the blood
levels of the compound of the present invention administered to a human for
treatment.

Brief Description of Drawings
Figure 1 shows the first part of a flowchart illustrating the process of
synthesis.
Figure 2 shows a part of the flowchart that follows Figure 1.
Figure 3 shows a part of the flowchart that follows Figure 2.
Figure 4 shows a part of the flowchart that follows Figure 3.
Figure 5 shows the last part of the flowchart that follows Figure 2.
- Figure 6 illustrates the steps for the synthesis of Compound 5.
Figure 7 shows the first part of a flowchart illustrating the process of
synthesis of another compound. _
Figure 8 shows a part of the flowchart that follows Figure 7.
Figure 9 shows a part of the flowchart that follows Figure 8.
Figure 10 shows a part of the flowchart that follows Figure 9.
Figure 11 shows a part of the flowchart that follows Figure 10.
Figure 12 shows the last. part of the ﬂowchart that follows Figure 11.




Figure 1 shows the first part of a flowchart illustrating7tth€Heroomss of
synthesis. Figure 2 shows a part of thgiftowchart that follows Figure 1.
Figure 3 shows a part of the flowhart that follows Figure 2. Figure 4
shows a part of the flowhart that follows Figure 3. Figure 5 shows the

| ast part of the flowhart that foIIovvs Figure 2. Figure 6 illustrates the
steps for the synthesis Rfst&besfolmdaryinp ittty lapgHéon he first part of a
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Figure 8 shows a par owchart t l'ows Figure 7. Figure 9
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Carrying OJt the Invention In the present invention, “al kyl™" referred

to in corﬂwgtﬁlmﬁlﬂmwyﬂ hépelam%yhéwglc@ept}ﬂypc‘fqhd%@ﬁlsdaCKl‘iLﬁ!lCO Qrrepbithdl y
Cl1-7, %aaﬂglwlapgy %I%&&Pécy e§:111r%§tl%s | 'bPHﬁ & of E@{Lvé@xe o o,

branched | SOpropy

sec- but ylhydm@ﬁ ydtpnis- peltﬂhybd wﬁmp%tgﬁe,ny]Z gl’éhby lobuty h,aphthyl group A

2, 2-di met opyl, t-pentyl, hexyl, heptyl, octyl, nonyl, etc, One
of the p‘%?? ﬁ%ﬂrﬁ}%ff‘é? gl eﬂsfamhewséltve%ﬁrﬂwsm@ybm Rl tngt or
norejof thehp. hydrogen atonms replaced with a phenyl group or a naphthyl

group. A partlcul arly preferred exarrpl e of such substituent groups is a
benzyl oxycar bodg|the gregemujiventionndhpredeit réfenredttioom, comeectinkyiith Het erred

gocllnlgomg(r?e eérgg Y\ﬂyt %’fa?ﬁyl es& p\{)?ras_lkyopammg’nlsazlz l%’i-l%StpEf‘nrzferablyl éﬁ/l amc{je" s
more preferably C1-5 alkyl. Such an alkyl may be linear or branched and, may
be, e.g., methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, t-butyl, n-pentyl,

15  isopentyl, 2-methylbutyl, 2,2-dimethylpropyl, t-pentyl, hexyl, heptyl, octyl, nonyl,
decyl, etc. Methyl and t-butyl are particularly preferred examples. They may
have one or more of their hydrogen atoms replaced with a phenyl group or a
naphthyl group. One of particularly preferred examples is a benzyloxycarbonyl
group.

20 In the present invention, when the hydrogen atoms of the hydroxyl group
of Thr are replaced with a C1-4 hydrophobic group or with a Z group (i.e., a
carbobenzoxy group}, examples of the Cl1-4 hydrophobic group includes
hydrophobic protective groups such as methyl, ethyl, propyl, n-butyl, sec-butyl,
t-butyl, etc. _

.25 In the present invention, an “amino acid” means an L-amino acid.
Based on a hypothesis set up in light of the findings from in-depth
| studies of APP degradation products, that a stabilized e-site could inhibit
y-secretase, the peptidomimetic compounds of the present' invention was
obtained through an attempt of preparing a compound which has a structure

30  similar to the e-site but stabiﬁzed to the enzyme, and their suppressive effect was
confirmed not only on sporadic Alzheimer’s disease’s amyioid production but also
on amyloid production involving a gene mutation of early-onset familial

Alzheimer’s disease.




nore preferably C1-5 al kyl. Such an al kyl may be |inear aqn duepebad and,
may be, e.g., nmethyl, ethyl, propyl —ikopropyl, n-butyl, sec-butyl,
t-butyl, n-pentyl, 15 isopentyl, 2-nethylbutyl, 2,2-dinethylpropyl,
t-pentyl, hexyl, heptyl, octyl nonyl, decyl, etc. Methyl and t-butyl are

particularly pr ferred ntﬁl . They may. have one or mpre of their
hydrogen at ons é’ﬁ'f’ﬁ&yea eaﬁlﬁﬁéﬂ%m@nﬁ‘ﬁﬁ”}@f: dla"ﬁa?ﬁhﬁ-ﬂ’s]/‘lm gesLpeduamee of

par ti cul agiiiRrefiBhT RELPIRES! (he AsHEBE Y}!lé)}&)ﬁﬁ%iééﬁ @F&fﬁ@tasg%ut%ﬂehe
present invention, when the hydrogen atons of gxy group of Thr

are repl aeediigd tp at@lhw thedsiop aoldi ba‘gi aupsmreVathnaﬂﬂtlggcm:plv(ty, @ay he
car boben ). £Xa s of th hydr, phob| r.oup, i ncl udes
hydrophoél%éé/dpg)oﬁ gcez (VYT ;rg}ugl s BER™ gwr?ﬁnﬁ’ﬁ}t qﬁg’ Eh hCRPond
sec- bst ylis ore iniviiich 81'51(2311113.5 ddid reddie EHEPCH'R”E@T[ irpfhe ﬁ@ml@m)ﬂ"ﬂlea@bﬂ
means an L-am_no acid. Based on a hypot hesis set up in light of the
findi ngs r &R ﬁ?PCHe‘&ﬂh astiffsreay gminppagieyrasidtr ohayingdac sisnilam groperty

stabilizedg Qrcﬁh qoCd (h&aféﬂlfoblé{ﬁﬁr{%gﬁg ﬁmh); 2%013%?}6&%?&1&“‘3&53%1189 mpounds

of the pr esent | nvention obt al preparing a
conpound mvesetceha sallﬁsm‘ratotrurpre%nee i | absehmetdsfeach)sizbEy tgrbuﬁi &ld.),iaed to

t he enzy thelr res effect, was, confirne t ono

spor adi cmell‘ucﬁ Rii- ek Sﬁ?rg ﬁﬁ‘ﬁo’i“ﬁ“’b?’od%@f ARG ?’2‘2 aalﬂf{l Gy
produot | m}elaauﬁiovaaﬂs&haeﬁtﬂayw&: ulbefin@ledeRE IDEUONRA! VialMAldl #hd Ay ZBEITIEET ' S
di sease. 17 October 2006 - 12 A variety of peptide-like conpounds which

have an aifitn®orabiia AlagfenMet; Sihi Vab He apdalten atﬁé@I, Arpul s for diyse of
the APP GLegURLeRY Yrpffd a0 Calil el po@&%r[)us SedlBPNG 1 Sidical tg, 2nd

have a y- secreta e ting actrvity, for € ‘purpose df the
present ithedrui ainposition Xaefp$EQdD NGch aaxdctbmplmmdt §o$1sloﬁn%of BEGhIIZINGRB) am no
acid resi duebe ’}"é&-:olgéeRd \Cmoth P1I~on f;[nh ﬁ I\lleiscgaggr} ¥ep%rtédh&1a% tﬁla tAB42 amyloid protein
15 component increases in a variant in which the amino acid at that site is replaced
with Pro (this suggests that such a variant protein has higher affinity to
y-secretase) [Kwok,-J-B; Li,-Q-X; Hallupp,-M; Whyte,-S; Ames,-D; Beyreuther,-K;
Masters,-C-L; Schofield,-P-R, Novel Leu723Pro amyloid precursor protein
mutation increases amyloid beta42(43) peptide levels and induces apoptosis. .
20 Ann-Neurol. 2000 Feb; 47(2): 249-53].

' As raw materials for synthesizing the compound of the present invention
and methods employed in each step of the synthesis are well known, one of
ordinary skill in the art can prepare an aimed compound by carrying out
synthesis, isolation, purification, etc. as desired. It is also possible to prepare a

- 25 polypeptide part of the compound of the present invention by application of
genetic recombination technology utilizing a host publicly known per se such as

E. coli, yeast, Bacillus subtilis, insect cells, animal cells or plant cells. While
chemical synthesis may be performed, for example, in accordance with the
Examples that will be described hereinafter, any other method may be used

30 insofar as it gives the aimed compound. For example, synthesis may be
- performed as desired by employing a combination of well-known methods such _

as Boc(t-butyloxycarbonyl)-carbonylation reaction, DMSQO oxidation, alkaline

reaction, acidic reaction, epoxidation, silica gel column chromatography,




is replaced with a different am no acid residue having aiSigeidiRf 2mieOperty
regarding to the R (hydrophobicity/ hydri@phtlicity, acidity/basicity,
absence ore presence of sulfur atom presence or absence of a hydroxy
group, etc.), and which has a y-secretase inhibiting activity. For
exanpl e; 10 ar %’am no acids that may be substituted

for Leu; zﬂ%ﬁlaﬂgar SaRPﬁlf%ﬁHO@ yeqdion |hy healipgs slecaghoxylafign; gondepsatipy
Val , Ile r@ﬁdﬁé@urév‘éfseébﬁasep\ﬁ&u%ﬁg dﬂrﬁnia@%gx%%ﬂﬁy, ef@sﬁﬁ%fé’tﬁ&y a fdhoengor e,

the Leu at position 14 of SEQ ID | cal e Leu at p03|t|on 6
of SEQ | Bogogedid wihish| eaghaef rdtﬁsstnu@mm @bn@&:@en:s NOtB$ comgpoursl péphaced
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repl ased remn:ﬂalfttlf?rese(atybdsltslugg@tsﬁaﬁshat such a vari ant protei n has higher
affinity to y-gsecretase) [Kwok,-J-B; Li,-Q X Hallupp,-M Wyte,-S;
Anes, - D, Beyr e e‘%omIP@uﬂ% %&espfeeelﬂt I'YEREPP anay lrFrJRde &evblmﬂa@@xzaem%

anyl oi d RIECHHOIOT & OfaRifatiiyt clea i ag2(4 de
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her ei naf an t od . may be used 30 insofar as it gives the ained
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reaction} Rly B taging soweylatingnseaienice dindetl vimhurepticieramet ogritsphy
N terminus, the compound, thereby facilitated regarding its transport through

the blood brain barrier, becomes capable of reaching more efficiently to a target
site in the brain. _

20 Other modifications of the compound of the present invention include,
acetylation, acylation, ADP-ribosylation, amidation, attachment of a flavin
compound via a covalent bond, attachment of a heme moiety via a covalent bond,
attachment of a nucleotide or a nucleotide derivative via a covalent bond,
attachment of a lipid or a lipid derivative via a covalent bond, attachment of

25  phosphatidylinositol via a covalent bond, cross-linking, cyclization, disulfide
bond formation, demethylation, formation of a cross-linking covalent bond,
cystine formation, pyroglutamate formation, formylation, y-carboxylation,
glycosylation, GPI-anchor formation, hydroxylation, iodization, methylation,
myristoylation, oxidation, protein hydrolysis processing, phosphorylation,

30 prenyléttion, racemization, attachment of a lipid, sulfation, selenoylation, transfer
RNA-mediated addition of an amino acid to the protein such as arginylation, and
ubiquitination.

Furthermore, as it will be technically easy to perform structural addition,
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Ho, A., Vocéro- ani, A & Dowdy, S.F. In vivo protein 15 transducti on:
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coval ent bond,
to be the compound of the present invention itself or its derivative or
decomposition product, but may be one of a structure having, outwardly exposed,
‘a primary sequence in the vicinity of the APP's e-site. The term "vicinity"
referred to herein means a region extending by up to 4 amino acids from the
© 20  e-site, (which is at either of the 2 positions) in the direction of the carboxyl
terminus.

For preparing an immunospecific antibody to the compound of the
present invention or its derivative or decomposition compound, a compound
containing the aforementioned amino acid sequence in the vicinity of the s-site is

25  preferably used as an antigen. Examples of preferable antibodies include:

(1) an antibody that recognizes the threonine at the carboxyl terminus of
Val-Val-lle-Ala-Thr-Val-lle-Val-Ile-Thr (SEQ ID NO:10),

(2) an antibody that recogﬁizes the leucine located at the carboxyl
terminus of Val-Val-Ile-Ala-Thr-Val-Ile-Val-lle-Thr-Leu (SEQ ID NO:1 1),

30 (3) an antibody that recognizes the leucine at the amino terminus of
Leu-Val-Met-Leu-Lys-Lys-Lys (SEQ ID NO:12), '
 (4) an antibody that recognizes the valine at the amino terminus of

Val-Met-Leu-Lys-Lys-Lys (SEQ ID NO:13),




cystine formation, pyroglutamate formation, fornylation, 1y(sasdeezydet i on,
gl ycosyl ati on, GPlI-anchor formation,—-hudrexyl ation, iodization,

met hyl ati on, nyristoylation, oxidation, protein hydrolysis processing,
phosphoryl ati on, 30 prenyl ation, racem zation, attachnent of a |ipid,

sul fation, sel efgﬁyl ation, transfer ~RNA-nediated addition of an am no acid
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pr ef er abPyOEH} O GULPAHR eVH iPLBPAGE athpre preferably 3 and nost

prefegably 2 auisig,ags hd eSitieas thPUsdhhE&@ha 08 PERY phesa@ltShRAHBAT bf G out
using a conbi nation of such antigens. An antigen néed not to be the
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acids fromthe 20 c-site, (which is at either of the 2 positions) in the
direct i Oﬁo of:{‘]? hé'm(?ﬁfaﬁoxyl Otherwise, immuno response may be induced by
15 immunologically stimulating lymphocytes, or their progenitor cells, in culture.
Examples of a carrier, on the scope of which no particular limitation is imposed
insofar as it has by itself no adverse effect on the host, include, but are not
limited to, cellulose, physiological saline, buffered physiclogical saline, dextrose,
water, glycerol, ethanol, polymerized amino acid, albumin and a mixture thereof.
20 | Suitable animals used for immunization are mice, rats, rabbits, goats, horses,

. bovines, etc. A polyclonal antibody may be obtained in the form of a serum by a
publicly known method, or by a method for antibody recovery from a serum.
Examples of preferably means include immunoaffinity chromatography.

Production of a monoclonal antibody are carried out either by first

25 harvesting tissues (e.g., the spleen or lymph nodes) contajﬁing the antibody
activity from animals or harvesting cultured cells immunized as above, and then
introducing transformation into publicly known perpetually growing cells (e.g., a
myeloma line such as P3X63Ag8). For example, hybridoma cells prepared from

the above antibody producing cell and a perpetually growing cells are cloned, and

30 a specific hybridoma cell is selected that is producing an antibody that
specifically recognize the novel compound of the presént invention, and the

antibody is collected from the culture medium of the hybridoma. A variety of

techniques for performing this can be enumerated such as those described as




term nus. For preparing an i munospecific antibody to thg7qaamyngef the
present invention or its derivative ef meeonposition conpound, a conpound
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antigen, the conpound of the present invention or its derivative or
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r esponse decomposition product, are useful as a standard compound for screening of

30

compounds in search of amyloid protein-inhibitor drugs, and also as a means for
15  such screening.

By administering its effective amount to a patient of Alzheimer’s disease
or a related disease thereto, in a pharmaceutically acceptable carrier or without
use of a carrier, the compound of the present invention is used in order to
control the amount of amyloid protein production, thereby preventing or treating

20  those diseases or ameliorating their symptoms. The compound of the present
invention may be provided in a suitable preparation form that enhances the
efficiency in the transportation of the compound to the encephalic tissues.

While a species of the compound of the present invention may be used
alone, a plurality of them also may be used in combination. Moreover, a

25 concomitant use is allowed with other compounds which are beneficial for the
treatment. A preferred form of a pharmaceutical composition for systemic
administration containing the compound of the present invention is an injection,
above all, an intravenous injection. Other routes for injéction, such as

- subcutaneous, intramuscular and intraperitoneal routes, may also be employed.

30 Another means for systemic administration is transmucosal or transdermal
administration utilizing a penetration enhancer such as bile salt, fuchsine acid
or other surfactants. Furthermore, oral administration is possible when

enteric-coating preparations‘ or capsules are properly formulated. Topical
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of th® presOH-CHYE Wi sPithHekized as follows according to the synthetic scheme

shown in Figures 1-5. The compound was chosen in which the configuration

around the a-carbon of the hydroxyethylene group represented the R-type. The

structure of the compound is shown as the formula (1).

20 (1)

L-leucinol hydrochloric acid (2) (9.87g, 64.2 mmol) was dissolved in 100

ml of acetone and 50 ml of water, and, after addition of triethylamine (21.5 ml,

128 mmol), refrigerated to -10 °C. Boc,O (20 g, 92 mmbl] was added dropwise

25 at -10 °C and then stirring was continued overnight without cooling. Acetone

was evaporated and, following addition of about 500 ml of 0.1 M hydrochloric -
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layer was washed with 0.1 M hydrochloric acid, water and saturated saline
- solution in the order, dried with anhydrous sodium sulfate, and concentrated
after removal of the drying agent. Purification using a silica gel open column
(250 g, ethyl acetate/hexane = 1/5) gave the aimed compound, Boc-Leu-H
20 (aldehyde) (4). Yield: 10.9 g (85.8 %).
Sodium hydride (62.6 % in mineral oil), following removal of the 0.53 g
mineral oil, was purged with argon gas. To this was added DMSO (dehydrated,
50 ml), and the mixture was then heated to 50 °C, stirred for one hour, and,
following addition of THF (dehydrated, 50 ml) to this, cooled on ice. A solution of
25 (CHg)SI (3.1 g, 15.2 mmol) in DMSO (15 ml}) was added dropwise and, one
minutes after the start of the addition, a solution of Boc-Leu-H (aldehyde) (4) (2.0
g, 9.3 mmol) in THF (10 mlj was added dropwise. After this dropwise addition
was completed, the mixture was stirred for one hour without cooling. The
reaction mixture was poured into 1000 ml of cold water to terminate the reaction,
30 extracted with ethyl acetate, washed with water and saturated saline solution in
the order and dried with anhydrous sodium sulfate. After removal of the drying
agent by filtration, concentration performed gave 2.2 g of a crude product.

- Further, reaction of Boc-Leu-H (aldehyde) (4) (4.58 g, 21.3 mmol) under the same




17 admnistration of such a pharmaceutical conposition i15@®k§R:PeRsi bl e,
which may be in the formof a plaster,1@a—paste or a gel. Exanples of assay
met hods utilizing an antibody to the conpound of the present invention,
its derivatives or deconposition products include 5 radioi nmunoassay,

uid chromatography, Western

conpetitive hi.ndin ssay, .high-performnce |

bl ot anal 9‘%’?‘%“8&)33%’_'?‘5%\? ge‘fijcj"’.‘g . P@Wtdéﬂﬁpﬁ Bondhe orpslemppdatts\iipme t he
present i fueet d@plité reRAISRS WekdBnitlnbar e E)ugﬁfeﬂ' b 19?' QWiktd el Hen
reference to exanEIes, it should be noted, however, that the pr ésen

i nvent i -oncelymh {athyk asatett/hexatwsel AYanficdd:. 5 pEx $HPe. 1ThBy mekespsratbdt he

Co d Boc-Leu*-Val - Met - Leu- Bog- Lep* Val - Met - Leu- Ove in, "*"
T ot et &' el A obSy Ml e AT /RO DR e U/ VRE | s
repl aced diastereotyrl oxeed pytigiee, hoWnclions+dHOd SiHbadrb, spesieythgsi zed

as follows acco din% to the synthetic scheme shown in Figures 1-5. The
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overni ght wi_thout cooling. Acetone _

" cooling, Cooling then was terminated, and the mixture was stirred 20 hours at
-Toom temperature, and then poured into a cold aqueous solution of 10 % citric
acid to terminate the reaction. Extraction with ethyl acetate, Washing with
water and then saturated saline solution, drying with anhydrous sulfate, removal

15 of the drying agent by filtration and purification on a silica gel column (ethyl
acetate/hexane = 1/5) gave compound 6a. Yield: 1.2 g (83 %).
Under argon stream, compound 6a (1.13 g 3.29 mmol) was dissolved in
10 ml of dehydrated ethanol. To th_is were added, under cooling on ice, 20 %
sodium ethoxide (1.4 ml, 1.2 equivalents) and isopropyl iodide (1.8 ml, 3
20 equivalents). After a five-hour stirring at 60 °C, stirring was continued overnight
at room temperature, and then 7 hours at 60 °C on the following day. The
reaction was terminated by pouring the mixture into a 10 % cold aqueous
solution of citric acid. Extraction with ethyl acetate, washing of the organic
layer, drying with sodium sulfate, removal of the drying agent by ﬁltrati.on and
25  evaporation of the solvent gave a crude product. Purification using a silica gel
column (20 g, ethyl acetate/hexane = 1/3) gave the aimed compound 7. Yield:
0.8 g (63 %).
Lactone-ester (7) (0.78g, 2.0 mmol) was dissolved in about 10 ml of
dioxane. Cooling on ice, 1 N sodium hydroxide (4 ml) was added dropwise and
30 . the mixture was stirred at room temperature. After a 1.5-hour stirring, dioxane
was evaporated, and the residue was poured into a cold 0.2 N HCl aqueous
solution, and extracted with ethyl acetate. The organic layer was washed with

saturated saline solution, and dried over sodium sulfate. Filtered and




was evaporated and, follow ng addition of about 500 m ofj7@dotM 2006
hydrochloric 17 October 2006 18 ac+d20extraction was carried out with 500
m of ethyl acetate. The organic |ayer was washed with 0.1 M hydrochloric
acid, water and then saturated saline solution in the order, and dried

W th anhydrous so C{Aég] sulfate. Follow ng the renoval of the drying agent,
t he or garfRCFRyared dRiT e Crude BrodigtiofJagtensrasbeaiiciasl 6t UBInyasa

silica ge.'ilréﬂ@@’ndfs@bﬁga 1412&911&1& el dy lthes eﬂ@ét%ghﬁi(%nQS 1Bt PaYe fé u"i"g)rred

“conmpound, Boc-leucinol (3). Yiéld: 12.88 Boc- | euci no
(12. 88g, @E“@dntmwolméswmmmghw amd thelaseh egaird 95hHh onpthegﬁ:dlomng deygon

gas. It S. dIS ved. in d| t.h | f oxi de (d drated, .2 and, after
9aai 11 on e (PR ohy Pl e e Tohugt Ry | SERbraGar g RRrisadedavar
bat h. SNEQfBMUrh%d uBirgn et r@,ﬂfcaf kas lﬁolqul}hhf@&%h@tﬁg&ghﬁ%éﬁ@mqwﬁp|ﬁxt&85 3

g, 159 mmol ) was dissol ved in dehydrated and stirred for 10
mi nut es rdERLYE ApERONMasa rPoisost iy The ofsheprediactsuP#ug of aicoxtmpainsb(9g) i on

b2 o 2o BB {full DUEEShol Anld'6 250l Sl B8 T0t Aot 181

after further™ stirring nut es r eac re wa our into
1500 ml dhe wpdr\aabeWeﬂeSobtaiﬂeelr mYmeitle6:BHeahelam P/@mesﬁrzhkreiw ng extraction

w th ethyl acet te | ayer was with _O. hydrochl oric
‘acid, water Cf i @?'}ﬁné 18 mal Bas ity %edo%léﬁ mﬁ?ﬁM dg=gperpnd
anhydpous ﬂoshdimfﬁnyaﬁ;;@e aeaemgﬁﬁ%ﬁt@gs a@fdteardlrogmeahnaér iéaecdéﬂlyllg
agent. Purification using a silica gel open colum (250 g, ethyl

acet at e/ RefatEred {9153 hgaye at neom teeberamyoun@he Borctioowhs then F@I@f@h}'@b)
(4). Yi elbgf a&cﬁug gof( g %@ /()aggts&gé %Hi‘u%gﬁ fd %}t&%zach él).nlc{' e}atrw rﬁ Wl% éthags_ To

fol I owi ng removal m nera argon
t hi s. was aaelehéel mﬁOo(giaehgda;&trexdas v hiatl) mtﬁndatehreajﬁﬂ )thbltli evilas: thenrabaent ed
and, follow ng addition of THE (dehydrat ed,

50 'r5710) % ik 80 sty @glne@n%%ﬁreS°dﬂcu&off‘{}{%t%nﬁlé?re%swtw%mty%ﬁd( qus giving 2
Mol )51 N hpRRycafhdiylic Wasd R00led THILRWsS&is8Mded ACanhydrous DMF, and after
-successive addition of imidazole (1.7 g, 25 mmol), t-butyldimethylsilyl chloride
(1.8 g, 12 mmol) and DMAP (25 mg, 0.2 mmol), stirred overnight at room
temperature. To this was added about 1 ml of methanol, and stirred for 30
minutes to kill the reagents. The mixture was poured into a 20 % citric acid
20 solution, and extracted with ethyl acetate. The organic layer was washed with
-water and then with saturated saline solution, dried with sodium sulfate, filtered
and concentrated. This (disilyl compound) was dissolved in acetic acid and
stirred for 4 hours at room temperature (cleavage of the silyl ester was confirmed
by TLC and MS of the reaction mixture). After removal of acetic acid under
25. reduced pressure, purification using a silica gel column (ethyl acetate/hexane =

1/2) gave compound 11. Yield: 0.5 g (96 %).

[Synthesis of an Isomer of Compound 11]
Starting with 9b, the same process as above gave an isomer of silyl

30 compound 11. Yield: 0.2 g (88 %).

- [Synthesis of Hydrochloric Acid Salt of Leu-OMe]
Anhydrous methanol (150 ml) was placed in a flask and cooled down




mnutes after the start of the addition, a solution of Ba¢(gsbeld¢@®@ dehyde)
(4) (2.0 g, 993 mol) in THE (10 nml } was—added dropw se. After this
dropwi se addition was conpleted, the m xture was stirred for one hour
wi t hout cooling. The reaction mXxture was poured into 1000 m of cold
the reaction, 30 extracted with ethyl acetate, washed

wmt ﬁrwta? eé f%m&n Jsatfriisvasapiided PG R0 imD) drevesdeindid mingdcslater
anhydr ous - sQdiidpeithitAtas Al d’cﬂggv%do%%lhﬁxe c%'hﬂg teﬁﬂﬁﬁtt%@ystjr’re& Lgtion,

concentration perforned gave 2.2 g of a crude produc reaction
of Boc- Lelspﬂﬁl (telpehstties. (Apous. 68 g;mﬂle@ laen| Yumthelerl OChenls efrertiydtotisber

- 2006 19 nd| Lon cru roduct a .and 5h). The crude
product s IPr om- Weageégﬁ%gil ﬁcgtgggﬁl’%%é’ﬁ eéi %‘Eﬁ’fﬁigﬁi‘gd @ﬁ tb’tbjl%‘?qli tHsing a
silicae geheogdiientC Gl Névapetdipl @@@é@f&iﬁ'&lﬂaﬁﬁassuilé 2dnd,YaRbd fluBhbh @ w80 99 -

This was se arat ed 5| ng a silica gel open colum
(trichl or'® Lethgp e addnsl ® theaststabne residuoer Rreginitdteed,

and fracty9as, ll&:lﬁad r?) t?:%}:gor? Bynd %%fé%%gé/re lsxgn,ﬁﬁr V%drggjdleeﬁ;lagr reguc:ﬁ?vR

Det er mi nati on et ween ast ereoners erforned

‘The 5a-r ipphsfuract Yohd: (Bhﬂmg (878 %). was used in the fol I OW ng process. Epoxy
conpound 5a (0.96g, 4.2 mmol) and diethyl malonate (0.76 m, 1.2

equi val ents) were dissolved in 3 m of ethanol (dehydrated), and, to the

- 10 matuq@msﬁdﬁ%(ﬁmp\]_\kﬁﬁjﬁe{ﬂ of 20 % sodi um et hoxi de (3 equi val ents)
whil e cooling. Cooling then was term nated, and the m xture was stirred 20

hours at roomidnperafMe, (S 2hen rpwi)edBﬁwMﬁta('?c@ﬂgi é@@d@@l@blmd on of
10 %citni ﬁ%dl%\%gdlﬁ—%eﬁgétﬂ]a%ﬁ at ur fgﬁé $ mmo(glrﬁ(i-te'u(r)n WI t%t h%bﬂamft at e,

washing wt ter an fne’s ron. edrying W
‘anhydr oudlask) katiedisselved dh DMRf Wheiedsotling, SWSOD wgslmurammm@ndvad

purificati Ng00 2 Sili col um1 (et hyl, —acetate/ hexane =1/ 5])éi ave
corpound 28 a Topgase 9}513}11’% algln J8F BIHHART SYRe Hred ipHuRd c8 %10/‘13 g
3. 291 IMOkhdnas ﬁb&%h&?ﬁdaq&o%soséﬂlngh dely graigithaidaRRtals Wedehi st e

added, under cooling on ice
by filtration and washed with water. They were dissolved in 300 ml of ethyl

acetate and washed with 0.2 N hydrochloric acid, water and then saturated
saline solution, and dried with sodium sulfate. After evaporation of the solvent,
precipitated crystals were collected by filtration using hexane. Dried over 7

- 20  phosphorus pentoxide, the aimed compound (13) was obtained. Yield: 104 g
(94.6 %).

[Process for Boc Removal]

While cooling, TFA was added to Boc-Met-Leu-OMe (1.09 g, 2.89 mmol),
- 25 .and 10 minutes later, the cooling was terminated and stirring was continued for
50 minutes at room temperature. TFA was evaporated and 4.9 N hydrochloric
acid/dioxane (0.71 ml) was added. After several times decantatioﬁ with hexane,
concentration. to dryness under reduced pressure gave a solid. Yield: 0.8 g

{90 % as hydrochloride).

30

[Condensation Reaction)]
To the above hydrochloride (0.29 g, 0.93 mmol} were added compound 11
{0.34g, 0.76 mmol) and HOOBt (150 mg, 0.92 mmol) and the mixture was




sodium ethoxide (1.4 ml, 1.2 equivalents) and isopropyl ijgdbdsvet206 M, 3
20 equivalents). After a five-hour s+ra3 rg at 60 C, stirring was contl nued
overnight at roomtenperature, and then 7 hours at 60 C on the foll ow ng
day. The reaction was term nated by pouring the mxture into a 10 %cold
itric acid. Extraction with acetate, washing of

th
?ﬂgegl:;an ’(?SOV @é?%%%)/ﬂﬂgmun t WhilsfraglinguMSERR U?‘éﬁévél% Rewas yddgdagent
by filtrafipwisddaRa, aYiRofiat 'c96!1ﬂ§ t&t}ﬁm?t%d’ eQlinaY ol E&‘ét?:gl]\fﬁfe xau%o 1/ 3)

Purification using a silica gel colum (20 g, ethyl acet
gave t he timperaguwpodiveerity MlatSdlatEIO Bw(ﬁﬁ%ureLwat‘.opmtedt erco(aY)con) 78y, 2.0

nmol ) was al v d in aboyt d|o ane on i Ge, N sodi um
hydr oxi de ti(ﬂ'&fjr??]t S°vté“°%8§§888¥88ttfas®°ﬁﬂ*& I?’Fﬂ%aﬁ%’%wre U cﬁ'fer?’éﬁtuif: room
t enpersat uwas eﬂfrhetedawﬂth%thgll Etcétbtd hhd gwas‘#ieﬁxtﬁﬂﬁ A6 BVapY atiadwaadahhe

resi due was, poured into a cold 0.2 N HCO aqueous solution, and extract ed

with ethy? %tt’?e‘tf’é%‘éon Thiltey daing “Pféyetdlmss eqomemﬁratsm andpudiisatione

sol ution,,@nd A& v, b 06 -
'concentraltled %llggégvcgﬁ%ﬁ%%gglggé%géﬁ xt‘ElhlB ﬂ r%%?jo IZ]lnc(éic %gl 1‘(3@)

Thi s was Oéflg(@@t%y di ssol ved in tol uene, and then heat ed on a 95 C oil bath
(3 hours), all t down overnig and heated again 95 on the
fol | owi ng day. ﬁj@n Téﬁ ha‘tofnl?t’éﬁ'r‘ﬁ At Qﬁg Sgtollée(?fgot/\}e?sz]gvﬁffc?r a@’@ﬁoﬁ?ﬂl

pur i fipc atdrtydeess THER! f’IQﬁQE&théésﬁ'Elaﬁeé iyl &difigh SOFBAR ELONE30 mg, 1.05

acet at e/ hexane = 1/5 O two spatially approximte spots on the TLC of

the produsmel), followedoby a Abhesustiriogpt reunrtesmenaliurg. tbft@mevammoxs pbt and

0290f_ A t {he up ot wer d.
Vi o1 a: o STRASR Ml SRR Pl (G YRR RSt AT T

di ssol vecava 022% gnrif aodruaﬂle@mdect MmeﬂOcohqbb@zwil(ummlﬂydm Q¥ glef ﬂ:ﬂiﬁ@ﬂ;‘ing

sol ution was added dro %Hd&& ice-cooling, and stirred for 2 hours at
room t enpfBFET re‘f‘h‘?r ct| &tiph o DY erfYGTaE@ase HPLC  (YMC-ODS,

15  acetonitrile/water/0.1%TFA), and lyophilization gave the aimed compound.

~ Yield: 106 mg (25 %). ESI-MS : 590.3(M+H, Calculated value 590.38), 612.3
(M+Na}.

[Synthesis of an Isomer of Compound 1]
20 Using the aforementioned isomer (0.18 g} of compound 11, condensation,
removal of the protective group, and purification in the same manner gave 46 mg
. of an isomer of compound 1. ESI-MS : 590.3(M+H, Calculated value 590.38),
612.3(M+Na).

25 [Example 2] Examination of Solubility
The compound synthesized in Example 1 was examined for its solubility,

visually as well as by microscopy.  The results are shown in the table below.




by addition of a 20 % aqueous solution of citric acid and7exlsssbegs W th
ethyl acetate. The organic |ayer was—-washed with water and then with a
saturated saline solution, dried with sodiumsulfate, filtered and
concentrated, thus giving 15 hydroxycarboxylic acid (10). This was
di ssol ved in anhydrous DMF, and after successive addition of imdazole
(1.7 g, 25 mml), t-butyldinethylsilylakdaloride (1.8 g, 12 mmol) and DVAP
(25 ny, OS&HEHEY&X){FE&UO-MM ght at room tenperature. To this was

ut 1 fa) et

added abput %l t nd.stirred for 30 _minutes ta kjll the

r eagent s|. SlHEt xt ur e wASCRREFEERLOR § Gorndgationy | Congentiatioso] ut i on, and
extracted with ethyl aceta ¥ ngfmal)or ;ani(bugdgé}_maﬂk%jﬂd;@uh wat er and
then wi t|"PRselpgicall saline sol'ution, |dried/w th spdiumsulfate] filtered
and concles#tlingted. This (disilyl conpound) was dissolved in acetic acid and
stirred [frosphateipuifer foom t enperat ure (el/eavagejof the silyl| ester was
confi r medpHo.OFLC and M5 of the reaction mixture)| After renoval of acetic
aci d undePM2B1r educéichmpr essure, purificati+gn using a sikca gel colum

(et hyl acemnadieitexdfe % | 1/2) gave copnpound 11. Y{eld: 0.59(96%) .

[ Synt heslifstabboamel somsr | of Conpound 1] Starting Wth 9b, the [sane process
as abovq IoE®e an i soner [of sil+yl 30| conpound 11.[Yields+ 0.2 ¢(838%.

[ Synt hesi rQghl [t _of ,Leu: [ Anhydrous net hanol (150
M) was p*ﬁéfggesé’fﬂyﬁfahqz Raly diskétet - néh arsoiddd] POV L00e Mo 0 (-15 O .
To this was added SOCl (err) (40 ml) dropw se, and 10 m nutes | ater

L-1 eugi nj )Qowd r_was _directl _ggged,_ and, with the cooling term nated,
stirrgd aE<2PBETk embteFRRation s IRhibderyAGHVRE | ater, further 100 m of
anhydrous net hagol\Masn a (Mg o inye I . nty
hours later, 5 the sol venlsﬁpv\g?s@ggear%;rlgegd%n er ?‘%‘h@%ﬁ“ﬁ’?éi%@@ﬁ%@

af ter fl geanercenin lits pedihgmegionnisc ehowdieah HE@UIPeNOMA)S waddeblat datihbeen

crystall Isgleeehgalfgé{ﬁ'a Igf)%ﬁ\l ﬁfaxta%%srepared from the dead brain of a normal human

by a conventional method, and its entire nucleotide sequence was confirmed by a

10  conventional method. Briefly, about 1 g of frozen cerebral tissue was
phenol-treated and the supernatant aqueous solution was collected. After
repeating this process, mRNA was precipitated by addition of ethanol. After

- dissolving in 20 mM tris-HCI, pH 8., 0.1 mM EDTA, cDNA was synthesized with
reverse transcriptase using oligo-dT primers and the mRNA as a template. After

15 remaining RNA was digested with RNase, using thus obtained single-stranded
¢cDNA as a template, double-stranded cDNA was synthesized with DNA
poiymerase. - The double-stranded ¢cDNA was then blunt-ended with T4 DNA
polymerase. Following introduction of methylation into a EcoR1 restriction site
using EcoR1 methylase, an EcoR1 linker adapter was ligated using ligase. After

20 . removal of unreacted free adapter by gel filtration, ligation to Agtll vector was
effected using DNA ligase, and thus ligated product was incorporated into
A-phage using a packaging kit. E. coli cells in agar plates were infected with the
A-phage thus obtained, and the solution containing thus proliferated phage was
used as cDNA library. For APP ¢DNA cloning, oligonucleotides that were

25  anticipated based on the amyloid protein were radio-labeled using y32P-ATP and
DNA kinase to provide the labeled nucleotides as probes. 106 pfu (plaque

forming units} of phage were allowed to form plaques on agar plates, and brought




were collected by filtration and dried over sodi um hydr oxiydg:isugdenod educed
pressure. Yield: 24.23 g (87.8 % . 16-[®ynthesis of Boc-Met-Leu-Owve] HCA,
Leu-Owve (5.3g, 29.2 nmol), Boc-Met (7.64g, 30.6 mmol) and

1- hydr oxy- 1H benzotri azole (HOBt) (4.34g, 32 mmvl) were weighed into a
500-m flask, and di.ssolved in DM:. Wile cooling, WSCD (5.88 m, 32 mmol)
wad addel8r tPHASE Wit HEles msmdranehe ThexPhrge AR ofes dstuskotam thel d 2

% 15 sodi yunhieak RanatRndanee i Wi Liah; | re
collected by filtrati orrl1 and ﬁéﬁ%ﬁé%h&a&gggrﬁ%ey é\qjg%iéqg?%%%&goés@éewo
m of et hyylonagwnaimanandngathe doeintbirafe 2thidnhyes onbhorliged ctad whish graft@nd

t hen satu d.. saline lution, .and dried with sodiumsulfate, After
evapor at i %%hgfa h%ems%ls\?g]ﬁﬁn P EIRE SHERPT PYLER r i &1H srdigdaigled
filtratiofutisotige hexrewe¥ bade@Vaid 20oRRASBNRFMSIBETbPNINBoutdle Al fIBd

conpound (13) was obtained. Yield: 10.4 g 94,69 . [Process for Boc
Renoval | %REFe W¥5se i gnedrBRiegengd deeprporatod - ibttheep fad oong, of2 tBE

nmol ), . - ' s,ternmnated and stirring
" was cont ?ﬁl egquc ge?tlﬁ%%%ﬁ ?1 urélggﬁéll%y icg%rﬁq%g%{e%?%ﬁ%rtg_m]{rﬁﬁq m?a%cegvglg‘?}’r e‘i"foélg‘h and
4.9 N hydioomh doiible-stcanidai Drene THE: AHonl hendsane ded. thdht etpases abat-rhy mes

decant at gﬂghwﬁgﬁ%&%@e%ﬁ gtrggncent raté on. to %\ess SundSer reduced pressure
gave a s . s, (ST R FLET GOFSIAGHRE &S . SPOFS [AEFTPEREHR IEFE
Cescsoon g s el gy St 2
Mixture vasingle ohegbarsobodly obmideds oleeeuuichoD@’s(eméente) of Whe IAPR gotd ng,
WSCD ( 17qgéorpgr§c§d qHB' ﬂaeviﬁ'?ag%qggsddetermmed by publicly known Sanger method.
APP gene was efficiently introduced from outside into COS cells, which is
a cultured cell line of simian kidney’s origin, using Lipofectamine Plus reagent
15 (Invitrogen K.K.) according to its protocol. Briefly, 1 ug of APP gene was
dissolved in 100 ni of OPTI-MEM, mixed with 6 1l of Phis reagent and left to
stand for 15 minutes at room temperature. In parallel, 4 pl of Lipofectamine
dissolved in 100 pl of OPTI-MEM medium was prepared. This was then mixed
with the APP gene solution, and left to stand for further 15 minutes. Six-well
20  culture plates were provided in advance in each well of which was placed 800 813
of culture that had been prepared by culturing COS cells at 75 % to 80 % cell
density in a DMEM medium supplemented with 10 % fetal bovine serum, and
then replacing the medium with OPTI-MEM medium. Two hundred pl of the
reaction mixture containing the gene were added to each culture well. Twelve
25 hours after introduction of the gene, the medium was changed from the
OPTI-MEM. medium containing the introduced gene to a 10 % fetal bovine
serum-supplementcd DMEM medium free of the introduced gene. To this
culture, the compound obtained in Example 1 was added. After 36 to 48 hours,
culture supernatant was collected, transferred to centrifuging tubes, and
30 centrifuged at 10,000 r.p.m. at room temperature for 5 minutes. The
supernatant was used as a sample containing amyloid prbtein. The shorter and
the longer amyloid protein components contained in each sample can be

separately determined using a commercially available ELISA kit for amyloid




dropwi se, and, with the cooling termnated, stirred was cgibdsueedo@ room

tenperature. Twenty hours later, the-m33ure was poured into a cold 2 %

aqueous sol ution of sodium bicarbonate to term nate the reaction. The

m xture 5 was extracted with ethyl acetate and washed with a 10 %citric
rying with sodiumsul fate

id, wat d, saline. i After d ,
concent r abTUR SRR R Bl IR ST f St Sl gimast vyl 2 ELSA

t at e/ hgse B i o QU Aol @) £k 9 : d
compound 14 (0. 2g 1o SSuA TERATY Hhmd) B aride Pt R QR aEkC

desi | yl at BieBatmalt on 64, TEAR).3HIDoE83OLKY, KitsOSor mmpylpid fdetérawedtiby a

24- hour st rr i e rature. -After evaporat.io f . THF,

U 11 cat T e g PR L G A i GRC PR TEPIE P Ha°SE yortpe o)
gave G 250fy ahylaidr prireipsodudbliofing NEEMGRIRAUNGL Specifitt Bnd é&-a&t&f%&he
starting ma%jeri I %‘fco,ver ed. Purification by reverse-phase IgIPLC ( YMC- QDS,
15 acet omiEFPPRY Wit 29D gorrBAYal aRn-$BrsHI Plogkingoreagtivn, erramplesaiedimpound.

Yiel d: 10&dAMHirfin arkyPhi a0 I 90,:38).,..612. 3
(MtNa) . [synt_hes?ést?{%f anblldls\%r%?éo% %%n%p%sﬁggéfy%}%t%% t ee%afa()ﬂ?ezrr%sn E}Jfoned
i soner (Ovashigk, ohecoirpetomdatyl ardinaiées atdsondded.enDivalseobnddle patbedicsve

group, a Lfication.n the sa nner gave 46, of an_ isoner of
conmpound nélém%gé%& IQE%‘:VO ?rgflf\/lfﬂfl%egfe@ H'?’ﬁlt @W\é?%%@%ﬁeen é89 WOMFRSY. 25

[ Exaipl e d]arkyiaid pedteirs, @he S0kUBI thist shobhg SAYRM Bd-HILRESHZESHR iEXgoPl e 1
was examned for its solubility, visually as well as by mcroscopy. The
results dPRELHIMHOIh apHROGRIYIEN G BOvCrasE oechrbr. ABedifiegerRetheween the

Sol ubi 11 tyc0fmi g GPHREIE the absence or presence of the two amino acid residues
(isoleucine and alanine) at their carboxyl terminus. The antibody that detects
the former is considered to recognize valine at the carboxyl terminus and the

15 antibody that detects the latter is thought to recognize the alanine.

The results of the amyloid protein determination using the kit are shown

in the following tables.

Table 2

20 Compound’s Inhibitory Activity -1
DMSO Inhibitor (100 uM)
AB42(43) | AB40 | Ratio of | AP42(43) | AB40 Ratio of
(pg/ml} | (pg/ml) | AB42(43) | (pg/ml) | (pg/ml) | AP42(43)
/ AB40 / AB40
1 { Mock 0 0 - 0 0 -
treatment .
2 | Wild-type | 1215 9656 0.147 415 218 1.90
APP695
3 | London- 2845 6623 - 0.430 855 151 5.66
type '
APP695
4 | Sweden- - 2503 17002 0.147 i311 1726 0.76
type
APPE9S




Sol vent Concentration Concentration Concentration 10 n m7 Qctbb&/20bs (100
jig/mM) Physiological + +1 - saline Zhosphate buffer + +/- - H 7.0) DVEM
medi um + +~- - containing 10 % fetal bovine serumDVBO + + + +, dissol ved,
+/-, nearly dissolved, -, not dissolved 5 [ Exanpl e 31 Determ nation of

I nhibitory Activity The human APP695 e used in this exanple (whose

nucl eotide sequence in its coding re-gq 3% s shown as SEQ I D NG 6) was what

had been screened fraom @zBM\slhhlbﬂb@tb P& e@ fromthe dead brain of a
p oYy RCBPRY €

normal human by a copventionat—rethod; “b\,{ £ ,gyt): re—huel eoti de sequence
was confirmed by a 10[cynventiof aAB‘tQﬁéoJ. i? Ff‘tq "?’l;oﬂh?&"dt 1 g of frozen
cerebral tissue was p{Eegplptreated an Ile_%_JpCI Ratant-agueous sol ution

was col |l ected. After rm@&gttnllé;llg this progess, nmRNA was pre¢cipitated by

addi tion of ethanol. T@fq-¢ §.,oi Vg T 205gMtrisCE 7 pH 8., 0.1 M
EDTA, cDNA was synt hesi zadpad reversejtranscri|ptase using ol i go-dT
primers and the nRNA [as ﬁoﬂc@ﬂpl ate. 7@ tel ISggemmini igg RNA was di gested

wi th RNase, using thus ¢bipai ned|single-sfranded |cDNA as a tenpl ate,

doubl e- stranded cDNA |wagsABRG#shesi zed with DNA paql ynerasel] The

doubl e- stranded cDNA [wasSwhem- bl unt4@&nded wdch T4 DNB4 pol yner ase.

Fol Il owi ng i ntroductiagn pfypeet hylation into a ECORL restrigction site using
EcoR net hyl ase, an BcoRBPRGH3ker adapterf was ligdted using |igase. After 20
removal of unreacted free adapter by gel filtration, ligation to Xgtl1l

vector was effected using DNA |igase, and thus Ilgat ed product was
i ncor porated i HiSpevident from Tables and 2, the inhibitor exhibited an inhibitory

3 activities of about 71 % for AB42(43) production and nearly 100 %, i.e., about
98 % for AP40 production. About 98 % inhibition was achieved even on the total

amyloid protein. Thus, it was revealed that the present inhibitor has an effective
activity. |
Although it is a rare class of disease comprising only several % c;f total
10 Alzheimer’s disease cases, inhibitory activity on amyloid protein production in
familial early-onset Alzheimer’s disease was also examined. According to the
results, nearly the same level of inhibitory activity as that noted on the wild-type
sequence was observed on Val717Ile mutation of amyloid protein, called London
mutation. On the other hand, on a double mutation disc_overed in Sweden,
15 Met670Arn and Lys671Leu, inhibitory activity was about 90 % for AB40 and
about 48 % for AB42(43). On each mutation of the familial disease, more than
about 80 % inhibition was noted for total amyloid production.

[Example 4] Determination of Inhibitory Activity
20 - In Examination 3, a full sized human APP gene was employed. The
-amyloid protein is formed through proteolysis consisting of the first-step cleavagé.

of the APP by a- or B-secretase and the second-step cleavage by y-secretase.

Besides y-secretase inhibition, the inhibition in the first-step could lead to

suppression of amyloid protein synthesis. In order to difecﬂy demonstrate that

25. - the inhibitory effect of the compound of the present invention is due to inhibition

of y-secretase (but not due to inhibition of B-secretase), an experiment was




A-phage using a packaging kit. E. coli cells in agar pl atesowshe 2004 ect ed
with the A-phage thus obtained, and-tH& sol uti on contai ning thus
proliferated phage was wused as cDNA |library. For APP cDNA cl oni ng,

ol i gonucl eoti des that were 25 anti ci pat ed based on the anyloid protein were

di o-1ab P-ATP and DNA. t tthId
el oot | qeuibd St Wi Bl pAlther XU HERRIE S Brcons) Tt nabs
al | owed tfragxmlent pieéanmis t®Bs AQYEY0) P katies ,lac'i&d @@%@Ebu@z ﬁ@%ﬁl%%ha@%oﬁ; b@4

i nto contact yl on rrerrbrane The phage that stuck to t

nmenbr ane %F%w ﬁﬁ? @lr%ltt ei@seowap ﬁ’gﬂ%@ﬁ%ﬁd@d‘*% By dakdatdid tpreteimehts of
the nyl oprdRiEba 3R mediA8e FRERLANE {ntkeého‘ﬁ%s ut Ilzedtaﬂo whi ch, after
i ncubation in a solution contal ning salnon sperm

radi o3 abel ed 5 nucl eoti de probes were added and al |l owed to hybridize for
12 hours. At this stage, where ai med, APP gene i ncorporated to the phage
and one of the oligonucleotides wer ahig fal | y conplenentary in their
sequences, Cbﬁ;powul’mhlbﬂds@@cmgblﬁ stranded DNA. The nyl on nmenbrane was

t hen exposgd—top&ray } andp"q'm‘ on—t-he agar—plate di ng
e NS0N g B LT W
(s SR e A P et e
obt ai ned. The ndc eotldn S qLeFjg; TRe fcétPof at ed |i Afo [t he
phage wgs ¢eter i ned by publ i C eyl knovvn Sarger et hod. APP pgene \as
efficiently introduced fromaoutside into COS cells, which Jjs ajcultyred
cell line p€1ed m an2ki dpneydss [oro7gi|n, €31 NG Lo@Paf egbani gy Py Ugg reagemnt 15
(Invitrogen K K. ) according to Its protocol. Brfiefly, T (err)g of APP gene
was di ssolved in 100 pi of OPTI-MEM mxed with 6 pl of Plus reagent and
left to standh&ouhelﬁxpemmteﬁs Mngoanctmtp@m}t ywad typepaibhel thet shild )| of
Li poi ctam %t di ssal ved in 100 of OPTIl - MEM nmedi um was prepared. This

en TAREEY RFEHYL Kas eﬁ‘@ﬁea%maﬁtlpdcﬁe Sefgnetipe mudaton ior apeut her
15 m nut 9. %SikiMEbh fapAgubtéi{c?aBBaE 68 MGhAIAEY G ghB 2V e, i gach
mell of which was placed 800

where a familial disease- type mutation is present, more than about 80 % of

,
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inhibition was observed on total production of amyloid protein.

15 [Example 5] Synthesis of the compound t-But-OCO-Thr*-Leu-Val-Met-NH-Bzl
T-But-OCO-Thr*-Leu-Val-Met-NH-Bzl (wherein, “*” mdicafes that the

. peptide bond “CO-NH-” between the Thr and the Leu is replaced with a
hydroxyethylene group “-CHOH-CH,-” and that the hydroxyl group of the Thr is
converted to t-butyl ether) was synthesized as follows according to the synthetic

20 scheme shown in Figures 7-12. Both R- and S-type compounds were
synthesized with regard to the configuration around a-carbon of the

hydroxyethylene group of the compounds. Out of these, the R-type compound is

shown in the formula (1a).




of culture that had been prepared by culturing COS cells gtoddhdrbes 80 %
cell density in a DVEM nmedi um suppl emétied with 10 % fetal bovi ne serum
and then replacing the mediumw th OPTI-MEM nedi um Two hundred pl of the
reaction m xture containing the gene were added to each culture well.

Twel ve 25 hours after introduction of the gene, the_nediumwas changed from
the OPTI-MEM nedium containing the introduced gehe to a 10 % fetal bovine
serum suppl enent ed DMEM nedi um free of the introduced gene. To this
culture, the conpound obtained i anple 1 was ded. After 36 to 48
hours, culture supernata@t way§ col | ected? traffsferred to rifuging
tubes, and 30 gcentrfifugedzat 1 , 000 it . p. at foom tienperaturg for 5

m nut es. S us as™a-sa almi oid protein.
The short and he | H'ber anyl o}ld pr&tei n kEonpopents contai ned in each
sanpl e can be separatity determaoed using a cormercially avail able ELI SA
kit for anyloid 17 25 protein determ nation (KHB3441 : Signal
Sel ect TM Human (3 Anyloidl-42 ELISA Kit, or KHB3481 : Signal SelectTM
Human (3 Anyloidl-40 ELISA Kit, BioSource International, Inc. CA USA).
Those ELISA kits for anyl oi d’determination included 96-well ELISA plates
coated with a primary anti body to these two types 5 of anyloid proteins.

Fol l owi ng el imnating non-specific antigen-antibody reactions by allow ng
a usual non-specific blocking reaction, a sanple nmedium containing the

anyloid protein t asyred was reacted. Then, after usual washing, one
of secon%&fwﬁﬁsﬁ?f’gégﬁ@é’méﬁ;s added. The secondary antibodies consisted of

two dgferent amdnada@Softddho &30 ﬁ@éé%&&b%}BQ, UBCIAAY) W ikOR9ed i ©f
amyl oid proteins, the one is the shorter amyloid protein and the other is
the | ongérvlapgatelad (29R i p8dyandridehdneralised rosh rea@t Yovicityic Zhid difitenence
bet ween - 1. WO | oid proteins_is the absence or presence of the two
ani no acitsgﬁlrueinl'du’gigy O?g%%eeﬁa Fhe 3hdvainsd wAP drateh ditree pssl prfe Fiithus .
The anti lsetyratdihtsaliet eolstion, dried with NapSO., and, after removal of the drying

| agent by filtration, concentrated to give a oily residue. The residue was then
10 dissolved in anhydrous THF (500 ml}, cooled to -15 °C, and isobutyl
chlorocarbonate (15.7 ml, 121 mmol) was added dropwise. After a 10-minute
stirring at -15 °C, NaBH4 was added and, after stirring was continued for 10
minutes at -15 °C, then cooled down to -50 °C and methanol (500 ml) was added

- dropwise. Following dropwise addition of 1 N hydrochloric acid {200 ml), the

15 - mixture was stirred for 30 minutes while letting it return to room temperature.
After evaporation of the solvent, extraction with ethyl acetate, washing with 0.2 N
hydrochloric acid, water (three times) and saturated purified water in the order,
drying with NapSO; and evaporation of the solvent gave an alcohol (39 g).
Thirty-nine g of this alcohol was divided into three portions and 13 g each were

20 . -subjected to oxidizing reaction at a time. Briefly, Z-Thr(tBu)-ol (13 g, 33 mmolj,
after subjected ‘twice to the process of dissolution in toluene and evaporation of

the solvent, was dissolved in anhydrous DMSQ (120 ml), and, after addition of
triethylamine (13.9 ml, 100 mmol), cooled in a water bath at 15 °C. Sulfur
trioxide-pyridine complex (15.9 g, 100 mmol) was dissolved in DMSO (70 ml) in

25 another flask, and the solution was added dropwise to the Z-Thr(tBu)-ol solution

over 2 minutes. After 8 minutes of stirring in the 15 °C water bafh, the reaction




the former is considered to recognize valine at the carbagybctétes gomas and
‘the 15 antibody that detects the |atteél9 is thought to recognize the
~alanine. The results of the anyloid protein determ nation using the kit are
shown in the follow ng tables. Table 2 20 Conpound's Inhibitory Activity

-1 DvsO I nhi bj t or | Al1342(43 340 Ratio f Al342 A(340 Ratio
of (pg/ (tﬁw% %%g%" Hbé t‘(“é‘-‘g/“ﬁ’f% ig0%e) 4‘§5"teF A%‘C,XE%?CP RO¥EG 1
Mock Ocarr{%doout twigRt SRt a%eﬁé&é d- rieerekddinifb Prlodd brihe 2ik8hdi Were

APP695 3 London- 2845 6623 0.430 855 151 5.66 type APP695 4 Sweden- 2503

17002 0. 19yisated tp7ihe rragion iy bee ApPEgRanpeet/dbse 2U0B acetpee Tabket Yas

Compound SorhBHcR) L0hohoaC et bhter?ant VHeR! Lhlald Sallfe AbRAR Hhrilh Rign T @
5 NazSQOs, concentrated, and purified using a silica gel column {AcOEt/Hex=1/4) to

give the aimed aldehyde (37). Yield: 24.1 g (81 % from the carboxylic acid).

Synthesis of Epoxy Compound (4):
The aldehyde (3’), divided into two halves, was subjected to reaction in
10 twice. DMSO (anhydrous, 200 ml) was added to 1.9 g sodium hydride {62.6 %
in oil}, and heated to 50 °C and stirred for one hour. To thus formed
dimethylsulfinyl anion solution was added THF (anhydrous, 200 ml) and the
mixture was cooed on ice. To this was added a DMSO solution (50 ml) of (CHs)SI
(10 g, 49 mmol) dropwise (over 20 seconds), and one minute after the start of the
‘15 - dropwise addition, a THF solution (510 ml) of Z-Thr(tBu)-H (12.0 g, 40.9 mmol)
was added dropwise (over one minute). After the dropwise addition was finished,
stirring was continued at room temperature (20 °C) for one hour and the reaction
was terminated by pouring the mixture into 1500 ml of cold water. Extraction
with ethyl acetate, washing with water and saturated saline solution in the order,
20 drying with anhydrous sodium sulfate and concentration gave 10 g of crude
product. A second series of reactions carried out in the same manner gave 10 g
of crude product. The products of these two series of reactions were combined,
purified using a silica gel column (AcOEt/Hex=1/2), and further purified using a
silica gel column (AcOEt/Hex=1/ 4) to give the aimed epoxy compound {4). 6.3 g
25 (25 %). |

Synthesis of Compound (5)):
The epoxy rcompound (4) (6.3 g, 20.5 mmol} was dissolved in anhydrous
ethanol (10 ml} and, after addition of diethyl malonate (3.8 ml, 25 mmol), cooled
30 . onice. While ice-cooling, 20 % NaOEt (9.6 ml, 24.5 mmol) was added dropwise,
and, after a 3-hour stirring, a 10 % citric acid aqueous solution was added.
- Extraction was performed with ethyl acetate, and the ethyl acetate layer was

washed with water and then with saturated saline solution, dried with Na2SOx,




2 Wld-type 71 98 98 APP695 3 London- type APP695 4 Swadeamctokkd 206 44
type APP695 As evident from Tabl es = a&f®d—2, the inhibitor exhibited an
inhibitory 5 activities of about 71 % for A1342(43) production and nearly
100 % i.e., about 98 % for A040 production. About 98 % i nhibition was

achi eved even on.the t.otal loid protejn.. Thu | S reyeal ed at the
present i (r;]cfﬂcﬁlrlﬁ(g]tecﬂ %da%u%??‘iggﬁ%a SHICE 3‘7’ porump f‘*ﬁﬁ#@m\ff e Zglator %Y"é}%- ass
of di seastgiedmé6 gi®gomnnly several % of total 10 Al zheiner's disease

cases, inhibitory activity on amyloid protein production in famlial
early-onset Al zheiner's disease was al so exam ned. According to the

results, mggisto@go%%sgﬁgggéﬂeof I nhibitory activity as that noted on the

wi | d-type ~ sequence d on Val71l7lle nmutation of anyloid protein,
cal | e@ London The ethiybastef5’ {h8s qf, NG5 handl) vas disdolubd en mktahhon(3d egpver ed

i n Sweden t670Arn and Lys67lleu, inhibitory activity was about 90 %
(o A 340hd0 B GTHRHEe GHroRtech b (AT 35 e RTTIFG VBN S9actoNAE | ol

di sease, Afdrestildafy fR0PHLB H01JoRl REMpbOmHAS MR Bkt 2L WA BbyA Lfthda
production. [Exanple 41 Determ nation of Inhibitory Activity 20 In

Exani nat i4h“8citdc fgid agiemad $nintion APE gonected wvitptly) edetafhe Tiaerptgsinde
protein i 0 r proteol ysis, consjsting of the first-step..

cl eavage.li§ly %f &’E%gv%fgﬁag‘gﬂg-w%tre g (%Ysg%?ué-f’l geges%%ﬁbgtgﬁ]élt?&o%b‘?dzf"é% E‘F%E\I}rége by
y- set®et asifate, Basd demcyntacddet abeisi Makbiteno@issoR@d ahitBidenen (30 tilpeand

first-st could lead. t suppression of anyloid protein synthesis. In
or der t O?gtra?: R m]r‘rlaﬁ@'( ‘foa?(ggph apd, 6 hours rIT.'}ll’cer, toh?ene was evgporated under

: reduced pressure. Purification using a silica gel column (AcOEt/Hex=1/2) gave

compound (6). Yield: 0.95 g (15.5 % from the ethyl ester).

15  Synthesis of Compound (77):

The lactone compound (6) (0.95 g, 2.72 mmol) was dissolved in
anhydrous THF (20 ml) and cooled to -78 °C and 1.1 N LiHMDS (5.4 ml) was
added dropwise. After 30 minutes of stirring at -78 °C, 3-bromo-2-methyl-
propene (550 i, 5.45 mmol) was added and stirring was continued at -78 °C for

20 40 minutes. The reaction was terminated by addition of saturated ammonium
chloride aqueous solution and extraction was performed with ethyl acetate.
-Washing with saturated saline solution, drying with NazSQ4 and purification
using a silica gel column gave 0.29 g of the aimed alkene (7)), with recovery of
0.17 of the starting material. The recovered starting material was subjected to

25  the reaction again under the same equivalence conditions, worked up, purified,
and the product was combined with the product obtained by the first reaction.

Yield: 0.37 g (34 %).

Synthesis of Compound (8):

30 The alkene (7)) {0.37 g, 0.92 mmol} was dissolved in methanol {10 ml),
and 5 % Pd-C was added and hydrogen gas introduced to perform catalytic
reduction. Four hours later, nitrogen gas was introduced to terminate the

reaction. After removal of the catalyst by filiration and then concentration, the




25 the inhibitory effect of the conpound of the present iim@istedonodss due to
inhibition of y-secretase (but not du€lto inhibition of (3-secretase), an
experinment was 17 October 2006 -27 carried out in the same nanner as in
Exanpl e 4 except that an APP artificial fragnment (referred to as C100),

whi ch | acked, a pol ypeptide portion.that is to be. cut off in the first
stage, wds s&ggd@?%éfsgg%egfm,&p o] 52@ n&&rﬁrﬁfﬁ) ﬁTIBt"E?rﬁ a[c{ﬂ?gl%ﬁ AR was
neasur ed. (TEAg (256541,t 584EmSNOMH BdciDe40@hOW 89 rhabhtin @iclalee 4nd the
Conpound’ | nhibitory Activity -3 DMSO I nhibitor 100 MInhibition rate

A( 342( 43)MATITD Wt attitrad4geaBigha0ab menal tepuaature340Afker atoncepliaiion, (Pg/

51 8065 TR ATt rineice 8% b KSR e et A s

10 i nhi bidoanyowast (3} t Yiekhs0.aBgerved as was in the Sweden-type nutation,
I.e., about 90 % inhibition for A040 and about 50 % i nhibition for
A[ 342(43). In each case where a famlial disease-type nmutation is present,

nor e t hansyahRddis 89 CY Ounid@,r]'gg,i (1ipon Mes;-obgerved on total production of
anyl oid protein. 15 [Exanple 51 Synthesis of the conpound
t - But - OCO- Thr * -Theulaghnaves) NwRBzapoTifRgt wdEO-spHivm| bydivadideven - MetiBaiol.

(wherein, o *" indicates.that.th ept i bond "-CO NH- ! between the.Thr
nd t he Alter e BRGRERiE IR b8 BRI RROPRs Rt o RB AR M o
t he b@dr aliyflsitylchipride, ithklakble had DMAPeid BAR Oahd MiirfieRRAly avéllca gel

synt hesi zed as follows according to the synthetic 20 schenme shown in
Figures F° ‘E?néBtgFmveFSaIQH@’]@-%S}Bg%on%ﬁﬂ‘ ofElieacid (9) and an amino moiety

(dipeptide H-Val-Met-NHBzl) were condensed in DMF solvent using EDC and

HOBt. After the reaction, workup including extraction, washing, etc. and

purification using a silica gel column gave (10}. The silyl ether (10} was

15 | TBAF-treated in THF solvent. After the reaction, concentration and combined

purification using a ‘silica gel column and ODS-HPLC gave (1'b: TLVM-2). This

was subjected to Swern oxidation in DMSO using sulfur trioxide-pyridine

complex and triethylamine. After workup including extraction, removal of

byproducts such as sulfuric ester by ODS-HPLC separation gave ketone

20 compound (11]. The ketone (11} was dissolved in methanol and reduced with

NaBHs4 to give an alcohol. This reducing reaction gave a mixture of {1’a) and

“{I'b). As they were readily separable by ODS-HPLC, they were purified by HPLC
separation, thus giving (1’a: TLVM-2).

By the way, staring Wlth this compound, beginning with removal and

25  replacement of its protecting group with a Z group, or, instead, through

replacement of the t-butoxycarbonyl group with a Z group at a proper stage in

-the course of synthesis, similar flow of reactions and removal of the t-butyl group

will give the compound shown below.




synthesized with regard to the configuration around a- cariyoncieher200s

hydr oxyet hyl ene group of the conpounds.320at of these, the R-type conpound
is shown in the fornmula (la). 17 Cctober 2006 -28 2 OHIONN_ JL N H
\W\// NOYH OHOO O1a Synthesis of Al dehyde 3': 5 DCHA salt of 2
(49.5 g, 100.88 nmol) (Bachem 123400) was dissolved in ethyl acetate (500
m), and dem neralized with a 20 %citric acid aqueouss/sol ution. The
organi c | ayer was washed with water (tjhree tines) and {then saturated
saline solution, dried with Na2SO4, apd, after renoval’ of the drying agent

by fiItr concentrated taHyi vega oity ress due. ¢The resid N then 10
di ssol ved hydrous THE (500 m )| cooled tqg|-15 ang i sob
chl or ocar bapate~( 15° N12 s -ddde 0 e. HAite i nute

stirring at -15 C, Na wa [ aftér stifirringl was continued for 10

m nutes at -15 C, themcool 50 Gand nethanbl (500 m) was added
dropwi se. Fol |l ow ng dropw ydrochloric acid (200 m),
the 15 m xture was stirred for 30 mnutes while letting it return to room
tenperature. After evaporation of the solvent, extraction with ethyl
acetate, washing with 0.2 N hydrochloric acid, water (three tinmes) and

saturated purified water in theqri§NM-NHBzI

[Example 6] Determination of Inhibitory Activity -3

3 The compounds (1’a) and (1b) obtained above were measured for
inhibitory activity by the same method as in Exa.mpie 3. As the system for
evaluation, however, IMR32, a neural system cell line of human origin, was used

after introducing to it a human APP695 gene into which the Sweden mutation

had been incorporated.

10
Table 5
AB40 (pg/ml) | Inhibition rate (%)

Compound 1’a | 100 uM 0 100

10 pM 31 73
Compound 1'b | 100 uM 26 78

10 pM 72 38

Industrial Applicability

The present invention provides novel peptidomimetic compounds relating

15 to the pathology of Alzheimer’s disease and related diseases thereto. Provision of
novel pharmaceutical compositions, as well as means for diagnosis that utilize

the characteristics of the compounds, is useful in the clinical and medical field of

-, diseases to which the present compounds relate, in particular, Alzheimer’s

disease and related diseases thereto.




drying with Na2SO4 and evaporation of the solvent gave an7a@dtsHeeb0ds39 g) .
Thirty-nine g of this alcohol was divided into three portions and 13 g each
were 20 subjected to oxidizing reaction at a time. Briefly, Z-Thr(tBu)-ol
(13 g, 33 mmol), after subjected twicé to the process of dissolution in

t ol uene and evaporation of the solvent, was dissolved in anhydrous DVSO
(120 M), and, after addition of taf amne (13.9 m, 100 nmol ), cooled
in a water bath at 15 C. Sul fur trioxide-pyridine conplex (15.9 g, 100
mol ) was di dsol ved cPmpoNBO ¢orBisting pf a2bamin heid $éqpmince avldichhesrssidtat i on
was add opw.se t - t -0l solut] over. 2 mnputes. After 8
m nut es%gf g&t%#ﬁ?ngglﬁﬁ Fﬁggi%m%ﬁu%ba%cﬁéstﬂfgntpgac ion £ BT 5006
29 was tvaltVahdleetlaBhrpGairlilaiyjal-lie Thirdteur al-Me o Leg-dysdlyd-Inat (SEQ EXtNacHi on
was carri.ed.out with ethyl .gcetate. The remajnin ortions of the al cohol
wer e sﬁ%‘flggf’é%jh?ld JthRositin ity Whereirs pedwisen hf .gﬂﬂil‘mteh%r HYy Pmiggt at e
extract a6RBs locateliineeedid@ENBeom bhated B ﬂ@;ﬂeﬁﬂ&rbo?ﬂi, UCBLRE- SRl dePRiced
solution, dried with 5 Na2SO4, concentrated, and purified using a silica

gel col (i eAvereprEpdanegropy, -GHOE-CHE- avhile aay @deydater smyinogcid fong4. 1 g
81 % fy X¥hleGeiA G fma L $1:0 9);%11%}{93 “Ji ~Jhe
§i| dehydéQ?ge?ﬁg?ﬁoggﬂﬁhhﬁéﬁﬁhV\gmg ves,g\%ggﬁgu%{ggte to rggtg:l%) ga%s%dnor-[lo
twice. NSt @isdfHabmey 206 phgnyhes naghtyltes al s@bsgituenti groulpy whiedsn (tB2. 6 %
in oil) . 3 ng.stirred far one.hqur. . To f.orned

o et ny s ERERELE ot 6, B gL e P SR bt 88 ShR PR e

m Xt ur e nvags carp gthennl be @aphichytl ssa wabsatted @obSahs avhbrtiont{dRyditore®f

(CH3) sl 10 9 mol ) dropwi.se, (over 20 seconds), and one mnute after
t he staﬁf"(‘afofgﬁhs ETRHYY BHP Y © H?:ﬁ?}("éﬁ,t pesitige Ly b remaeedwyth Cl-4

Z- Thr ('t ByhirdpHobi %r&idp 4. 8 AMBlolip \@SbBIGLExE F@Bﬁ{a}? €oxl QVEBaﬁﬂécéﬂt{Eﬁhf) :
After the dropw se addition was finished, stirring was continued at” room
t enper aBEFPtable selt thereobne hour and the reaction was terninated by pouring

the mxture b'.“ 0 %ﬁgocéﬁp&jncf%k’ddmg elr,'wﬁélte'ir?cthite Leu at position 14 of the

amino acid sequence is replaced with a hydrophobic amino acid that may be Ile or

with Pro, the Leu at position 11 is replaced with a hydrophobic amino acid that
may be Ile, or the Thr at position 10 is replaced with Ser, or the lle at position 9 is
replaced with a hydrophobic amino acid that may be Leu, or a pharmaceutically
acceptable salt thereof.

3. A compound consisting of an amino acid sequence which consists
of 3, 4, 5 or 6 consecutive amino acids of the amino acid sequence
Ile-Thr-Leu-Val-Met-Leu (SEQ ID NO:2) including the Leu at position 3, wherein,
between the Leu and one or both amino acids located immediately before or after it,
the peptide bond, -CO-NH-, is replaced with a hydroxyethylene group, -CHOH-CH;-,
while any other inter amino-acid bond is a peptide bond, wherein the N terminus
has an alkyloxycarbonyl group based on C1-10 alkyl that may carry phenyl or
naphthyl as a substituent group, wherein the C terminus is converted to an alkyl
ester or alkyl amide based on C1-10 alkyl that may carry phenyl or naphthyl as a
substituent group, and wherein the hydrogen atom of the hydroxyl group of the Thr
may be replaced with a C1-4 hydrophobic group or a Z group, or a
pharmaceutically acceptable salt thereof.

4, A compound consisting of the amino acid sequence

Leu-Val-Met-Leu (SEQ ID NO:3), wherein, between the Leu at position 1 and the




on wth ethyl acetate, washing with water and saturat ed 19abdtgtRr 36dgut i on in
the order, 20 drying with anhydrous sodi um sul fate and concentration gave
10 g of crude product. A second serle% of reactions carried out in the sane
manner gave 10 g of crude product. The products of these two series of
reactions were conbined, purified using a silica gel colum

Ac OEt / Hex=k/ | n I
(AoCEL) HRUSl i, 4 LOBEAPUER(, SOOI e derBid SRS e Al etepe

Synt hesi&oBp, cohpdls 2(,5W}1116T¢n3f eﬁmlynﬁ@muund}a(cﬁ) bped3isga @@tﬁe nemoid, was

di I i.n: . f it iQ

o ot SesRisP YA BHRIn hA0Ah difloRdarBiiy AbYRA8d ol Gl 1! AL FhIN,

NaCEt (9m8y rmhnyzpheﬁlyﬂrmIﬁapkﬂhyiaahjachuﬂxsamr&egroapdw}ﬁienartha G{h@m&m?tlsr r Id ng,
10 %cit ol ut wa t nwas erforne

miih ot rviiaf o g B R onohS aiide BpETar GILIC Rbl Bt Ak G and

t hen wi tghesd@ uf @hpﬂﬂgalasrw sEBb M grélip, st MphariNadSileally’adde ettﬂé sgR06 30

concent rtﬁted and purified using a silica gel colum (AcCEt/Hex=1/2) to
gi ve (5) erepfal d: 7.66 g (89 % . Synthesis of corrpound (6 ): 5 The ethyl

ester (7.38 9, Al7. & Nrg@_lu)ldwaﬁ?gé@ﬁlq vegr i @)Se%?eglgeto t he

mxture was added 1 N dr opw se e |ce coo I ng
stirri ngdhrdrewValoMes (SEQ ﬁBdﬁ@Hé;mhcmuur’@twcmﬂm Thna‘epmSmpdumerﬁLeuta(b a 20

2 11 G g SHEUSAR IR SEAEL AU AU SRR, TR,
Wt h sodCﬁﬁﬁH@}bu,l WHﬂEanﬁmﬂmmnmnﬁto%bld Poha 1§\/aSdei11ﬁlla tebinsis edheéedinithe
t ol uene nd he d on an bat h t C, . an 6, hours | ater,
t ol uenel\(/vg Q grycar At e@o‘bﬁ’e?é §&r]rq "g‘éﬂ LithAt RBWEPARY si | i ca
gel col l#mnﬁmlﬁhdﬂ?%as &/ bstidiYéht group, Wherem the C terminus is converted to
an alkyl ester or alkyl amide based on CI1-10 alkyl that may carry phenyl or
naphthyl as a substituent group, and wherein the hydrogen atom of the hydroxyl
-group of the Thr may be replaced with a C1-4 hydrophobic group or a Z group, or a
pharmaceutically acceptable salt thereof.
6. The compound of claim 3, wherein the Leu located immediately
before the Val is replaced with a hydrophobic amino acid that may be Ile, or the
Leu at the N terminus is replaced with a hydrophobic amino acid that may be Iie or
with Pro, or a pharmaceutically acceptable sait thereof.
7. The compound of claim 4, wherein the Leu located immediately
before the Val is replaced with a hydrophobic amino acid that may be Ile, or the
Leu at the N terminus is replaced with a hydrophobic amino acid that may be lle or
with Pro, or a pharmaceutically aceeptable salt thereof.
8. The compound of claim 5, wherein the Leu located immediately
before the Val is replaced with a hydrophobic amino acid that may be Ile, or a
pharmaceutically acceptable salt thereof.
9. The compound of claim 3, wherein the Thr is replaced with Ser, or
a pharmaceutically acceptable salt thereof.
10. The compound of claim 3, wherein the Ile is replaced with a
hydrophobic amino acid that may be Leu, or a pharmaceutically acceptable salt
thereof. '

11.  The compound of claim 5, wherein the Thr is replaced with Ser, or




conpound (6'). Yield: 0.95 g (15.5 % fromthe ethyl ester).odsbepgnddesi s of
Compound (7'): The | actone conpound (6) (0.95 g, 2.72 mmol) was di ssol ved
in anhydrous THE (20 m) and cooled tH.-78 Cand 1.1 N LiHVDS (5.4 nm) was
added dropwi se. After 30 minutes of stiTring at -78 C, 3-brono-2-nethyl -
propene (550 pl, 5.45 mmol) was added and stirring was continued at -78 C
for 20 LA ; i i nated by addition of saturated
anmoni uf#pchl o%ﬁ%ﬁcggge%ggﬁ%g%%%%%@ext raction was perforned with ethyl
acetate.  WasH.ng The hcemponatiedofs abnme ofolakiien, 1dripi nglw teNdBSQheand

ifi i ' il I . 29 f th [ | k
(7). i CHePRp b el 3 o Borc By 05 mRe e e oald S SeBE iR

starti ngheedodri al was subjected to 25 the reaction again under the sane
equi val ence cgndit,j.ons, worked g%ﬂ purified, ~and the product was conbi ned

with the produtt oBtSicREWPONRA: RE omer 8F Slaims ilofe 19y whereip g3 pqlyRepiidg)
Synt hesi @n@ist%mﬂmﬂﬂt}%%r)g;L;S%OLJélﬁggJAlfgfmn(Xﬁg-APg-ﬁgg BEQ 18Nk el
10 M), and 5 d

di ssol ved i n et hanol % Pd- C was™ added and hydrogen gas

i nt rodudBdteed pErther alkploruesgnbony! gsettiet cona Iﬁwmamutisalﬂsata@pt;pﬁab?er sgln gas

was intrpducged to termnate the reaction. After renoval of the catalyst by

filtration and then concentration, the 17 October 2006 - 31 residue was

di ssol ved i n et hah@aniiRe-sekcjstasm dnhibitohi @mprisingdided comipetthyt| aivone of( TEA)

(256 /11clajrlris8f'tml) and Boc20 (400 ng, 1.84 mmol) in the order, and the

m xture Was stirred overnight at roomtenperature. After concentration,

purification 18I n(Amastibbdyatgtle covhpoiind AL 6Fé bHensihé 4)tog/e the ained 5

~ conpound (8)._Yield: Oﬂ,\ég g. Synthesis of Conmpounds (9), (10", 1'b, 11',
1'a): The | acdf@ne {35 ohike Ompattd etons ohcledas dnth)d26:a eemmp-fesrREASS| .

‘inhibitor in the screening of inhibitors of amyloid protein production.




After precipitated with acid and extracted, this was convgrd&sbhe 20@6 Sil yl
ether with 10 alkylsilylchloride, imdazole and DVAP in DMF, and purified
using a silica gel colum to give carboxylic acid (9). The carboxylic acid
(9) and an amino noiety (dipeptide HVal-Mt-NHBzl) were condensed in DV
sol vent using EDC and HOBt. After the rmgction, workup including
extraction, washing, etc. and purification using a silica gel column gave
(10). The silyl ether (10) was 15 TBAF-treated in THE solvent. After the
reaction, concentration and corgj pus i~ cation using a silica gel
col um and ODS- HPLC gave (l'b:%$E®ﬁE§)LH$A$Q was subjected to Swern
oxidation in DVBSO using sulfur trioxide-pyridine conplex and
triethylam ne. After workup including extraction, renoval of byproducts
such as sul fypi C}ﬁ§6§F [ODS- HPLC separation gave ketone 20 conpound (111.
The ket one ? I SSO ved in methanol and reduced wwth NaBH4 to give
an al cohol . ThIS reducing reaction gave a mxture of (1'a) and (1'b). As
they were readily separable by ODS-HPLC, they were purified by HPLC
separ ati on,{120Ms Cginwd-3gckeltage [AhMMidy. By the way, staring with this
compound, beginning with renoval and 25 replacenent of its protecting
group with a Z group or, instead, through replacenent of the
t - but oxycar bon roup with az group at a proper stage in the course of
synt hesi s, BH%I&ﬁﬁiﬂﬁmlof reactions and renoval of the t-butyl group will
gi ve the conpound shown bel ow. 17 Cctober 2006 -32 CHlol \ /NN N H/
HOHOO OH Z-T*LVM NHBz|
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Val Val lle Ala Thr Val lie Val lle Thr Leu Val Met Leu Lys Lys
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[ Exanpl e 61 Determ nation of Inhibitory Activity -3 5 Tha7anagtedno® (1' a)
“and (1'b) obtained above were neasured for inhibitory activity by the sane
nmet hod as in Exanple 3. As the systemfor evaluation, however, |M32, a
~neural systemcell line of human origin, was used after introducing to it
a human APP695 gene into which the Swedgmgnutation had been incor porated.
10 Table 5 A(340 (pg/m) Inhibition rate (%9 Conpound 1'a 100 pM 0 100 10
pM 31 73 Conpound Ib 100 pM 26 78 10 pM 72 38 Industrial Applicability
The present:ﬁg engok-on provi des novel peptidom nmetic conpounds relating 15
to the patH% éy Al zhei ner' s di sease and rel ated di seases thereto.

Provi si on ofs1350 gﬂﬁr eutical conpositions, as well as neans for
di agnosi s t atpuﬁﬁ Pze 'Eﬁg characteristics of the conpounds, is useful in

the clinical and nedical field of diseases to which the present conpounds
relate, in particular, Al zheiner's disease and related di seases thereto.
17 October 290 2-33 CLAIM5S 1. A conpound consisting of an am no acid
sequence which consists of at |east three consecutive am no acids of the

am no acid sequence

Val -Val -11e-Al a-Thr-Val -1l e-Val -1l e-Thr-Leu-Val - Met - Leu-Lys-Lys-Lys (SEQ ID
~ NO 1) inclledThrgLee VadtMgtoket i on 11, wherein, between the Leu and one or
bot h am no qcids Iocatedé nmedi ately before or after it, the peptide bond,

-CO-NH, is replaced

210> 3

QI 4

<212> PRT

<213> Homo sapiens

<400> 3

Leu Val Met Leu
210> 4

Q11> 4

212> PRT

<213> Homo sapiens

<400> 4

Thr Leu Val Met




wi th a hydroxyet hyl ene group, -CHOH CH2-, while any ot her17i(dtsteragugmo- aci d
"bond is a peptide bond, wherein the N term nus has an al kyl oxycar bonyl
group based on C1-10 al kyl that may carry phenyl or naphthyl as a
_substituent group, wherein the Ctermnus is converted to an al kyl ester
or al kyl am de based on Cl-10 al kyl tha3/28may carry phenyl or naphthyl as a
substituent group, and wherein the hydrogen atom of the hydroxyl group of
the Thr at position 10 nay be replaced with a Cl-4 hydrophobic group or a
Z group (carbobenzoxy group), or a pharmaceutically acceptable salt
thereof. 2. The conmpound of claim1, wherein the Leu at position 14 of the
am no acid yence is replaced with a hydrophobic amno acid that may be
Ile or wt ro, the Leu at position 11 is replaced with a hydrophobic
amno acid ¢hay (may be Ile, or the Thr at position 10 is replaced with
Ser, or the Ile at position 9 is replaced with a hydrophobic am no acid
that may be(2igM, PRT a pharmaceutically acceptable salt thereof. 3. A
conmpound consi sting of an am no acid sequence which consists of 3, 4, 5 or
6 consecut i4243aniHomo axapdensof t he ami no aci d sequence
Il e-Thr-Leu-Val -Met-Leu (SEQ ID NG 2) including the Leu at position 3,
wherein, between the Leu and one or both am no acids |ocated i nmedi ately
before or after it, the peptide bond, -CONH, is replaced with a
hydr oxyet hy488e& §roup, -CHOH CH2-, while any other inter anino-acid bond
is a peptide bond, wherein the N term nus has an al kyl oxycarbonyl group
based on O -10 al kyl that may carry phenyl or naphthyl as a substituent
roup, wherein.the C termnus is nverted to an al kyl ester or alkyl
grri de base yEmléfl-E'i%LgFWIs r&ﬁf@”c@ﬂrgf%ﬁéﬁw or naphthyl as a
substituent §roup, and whérein the hydrogHh atom of the hydroxyl group of
the Thr may be replaced wwth a Cl-4 hydrophobic group or a Z group, or a
pharmaceutically acceptable salt thereof. 4. A conpound consisting of the
am no acid sequence Leu-Val-Met-Leu (SEQ ID NGO 3), wherein, between the
Leu at posi€i®h & and the :

211> 2088
<212> DNA

<213> Homo sapiens
400> 6

atg ctg ccc get tteg gca ctg cic cte ctg gcc gcc teeg acg gct cgg 48
Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg

1 5 10 15

geg cte gag gta ccc act gat eet aat gct gec cte cte get gaa cee 96
Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro

20 25 30

cag att gce atg tte tgt ggc aga ctg aac atg cac atg aat gtc cag 144
Gin lle Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn Val Gln

35 40 45




17 October 2006 -34 Val at position 2, the peptide bond, 7Nk o0d S

"replaced with a hydroxyethylene group, -CHOH CH2-, while any other inter

am no-acid bond is a peptide bond, wherein the N term nus has an

~al kyl oxycarbonyl group based on Cl1-10 al kyl that may carry phenyl or
naphthyl as a substituent group, whereigypghe C termnus is converted to an

al kyl ester or alkyl am de based on Cl-10 al kyl that may carry phenyl or
napht hyl as a substituent group, or a pharnaceutically acceptable salt

t hereof. 5. A conpound consisting of the am no acid sequence

Thr-Leu-Val -Met (SEQ I D NO 4), wherein, between the Thr at position 1 and

Len at  posjdti gk dag R %p&bﬁ?Pm tcaC@g&“dtc 43 h@Pltgcadtwdih a 192

L popt | ASoBRAL VRSP EASE Db Aok Rrar SanbLy ke et ¥y Rchtionyl gr oup.

based on C1-10 kyl that may cgery phenyl or ngphthyl as a substituent
group, wherein e Ctermnus |s converted to an al kyl ester or alkyl

am de based on O -10 alkyl that nmay carry phenyl or naphthyl as a
substituent group, and wherein the hydrogen atom of the hydroxyl group of

tﬂe Thr W?Yacl@e?efgeﬂbaﬁl(‘g@@' it htgalcﬁi;tlm E@P%@biﬁcgfaul@cprga@f&g?r oup24@r a
phar maceu e sa of, claim 3,
wher ei n th !u‘ysl @@émdaﬁ%ﬂ‘l &ﬁ'& girthIHgFaVafyrppg Hd&ld with a
hydr ophobi g am no acid thatygmay be IIe or yhe Leu at the Nggermnus is
repl aced vvith a hydrophobic amno acid that may be Ile or with Pro, or a

phar maceutically acceptable salt thereof. 7. The conmpound of claim 4,
wherein the Leu located i Mmediately before the Val is replaced with a

hydr ophobi Ga@M 120z 'aght%}étglrﬁa!a?%cbl 3 a%@@gt%eétcaﬁté%g'\éatcerm”E'@B'S

repl aced t I.C_am no ‘aci Pro, or a
phar maceut &8l ﬁ)? ﬁd’cz Il eVa&laitu Merpé@fﬁlfBPrQ'ryVé cU'H‘pg‘ﬁu@ 6¥XS@I aim5,
wherein the Len | ocat ed |8g'mad| ately 90 95

tgg tec aag cgg goc cgc aag cag tgc aag acc cat ccc cac ttt gteg 336
Trp Cys Lys Arg Gly Arg Lys GIn Cys Lys Thr His Pro His Phe Val

100 105 110

att ccc tac cgc tgec tta gtt eet gag tit gta agt gat gcc ctt ctc 384
lle Pr_o Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala Leu Leu

115 120 125

gtt cct gac aag tgc aaa ttc tta cac cag gag agg atg gat gti fec 432
Val Pro Asp Lys Cys Lys Phe Leu His Gln Glu Arg Met Asp Val Cys

130 135 140

gaa act cat ctt cac tgg cac acc gtc gcc aaa gag aca igc agt gag 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 ttg cat gac tac gsc atg ttg ctg cce tegc gma att h28




before the Val is replaced with a hydrophobic am no aci d 1ithsdchapyodee |1 e,

or a pharnmaceutically acceptable salt thereof. 9. The conpound of claim 3,

wherein the Thr is replaced with Ser, or a pharnaceutically acceptable

~salt thereof. 10. The conpound of claim3, wherein the Ile is replaced with
a hydrophobic amno acid that may be Iggpg or a pharmaceutically acceptable

salt thereof. 11. The conpound of claimb5, wherein the Thr is replaced

with Ser, or 17 Cctober 2006 -35 a pharmaceutically acceptable salt

thereof. 1ZysTher Thimpannictuoli PAsp dfyrchiai Met Let delilProvies &iln kige

al kyl oxycarbonyl group is_ _a Boc group, or_a pharmaceutical ly acceptable

salt thereof. 13. The cUWpound of one offklains 1 to 12,/7%herein a

pol ypeptide consisting of Tyr-GAy-Arg-Lys-Lys-Arg-Arg-G n-Arg-Arg-Arg (SEQ

ID NO5) is fused instead of the al kyl oxycarbonyl group, or a

phar maceuti cal | ceptable salt thereof. 14. A gamma-secretase inpbitor

onpr 11 ng Shetaio Lo ke e Blibebs tE dintet et Ga R B RRR R oay Rt he

conmpound ofAspnieysoPhe |Aaig il y1V4 loGLB.Phé 6/a | WBys GFs thre kampbatdudiluone of cl ains

1to 13 as a ganna-53§§etase inhibitaor in the screeni of inhibitors of

anyl oid protein prod ion. 17 Octobel®92006 1/28 SEQUENCE LI STING <110>
H roshi MORI <120> Gammm-secretase |nhibitor

agt gac aat gtg gat tct gct gat gcg gag gag gat gac tcg gat gtc 624
Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp Val
195 200 205
tgg tgg ggc gga gca gac aca gac tat gca gat ggg agt gaa gac aaa 672
Trp Trp Gly Gly Ala Asp Thr Asp Tyr Ala Asp Gly Ser Glu Asp Lys
210 215 220
gta gta gaa gta gca gag gag gaa-gaa gtg gct gag gtg gaa gaa gaa 720
Val Val Giu Val Ala Glu Glu Glu Glu Val Ala Glu Val Glu Glu Glu
225 | 230 235 240
gaa gee gat gat gac gag gac gat gag gat get gat gag gta gag gaa 768
Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Glu Glu
245 250 255
: éag get gag gaa cce tac gaa gaa gcc aca gag aga acc acc age att 816
Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser lle
260 265 270
gCC acc acc acc acc acc acc aca gag tct gtg zaa gag gig gtt cga 864

Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Vat Glu Glu Val Val Arg
275 280 . 285




<130> GP59- PCT <150> JP 2002-121983

' <211> 17
Val

" Met Leu
Val

Ile Thr Leu Val

15
Met Leu

<210> 3 <211> 4
<210> 4

gtt cct aca aca gca gce
Val Pro Thr Thr Ala Ala

290

gag aca cct geg gat gag
Glu Thr Pro Giy Asp Glu

305 310

gag agg cti gag gec aag
Glu Arg Leu Glu Afa Lys

325

gaa tgg gaa gag gca gaa
Glu Trp Glu Glu Ala Glu

340

aag aag gca gtt atc cag
Lys Lys Ala Val lle GIn

355

Cag gaa gca gCC aac gag
GIn Glu Ala Ala Asn Glu

370

aga gtg gaa gcc atg ctc
Arg Val Glu Ala Met Leu

385 390

tac atc acc egct ctg cag

agt
Ser

295

aat
Asn

cac
His

cet
Arg

cat
His

aga
Arg

375

aat
Asn

gct

ace
Thr

gaa
Glu

cga
Arg

caa
GIn

tte
Phe

360

cag
Gin

gac
Asp

gtt

<151> 2002- 04- 14
<212> PRT <213> Honp sapi ens
Met Leu Lys Lys
Cct ober 2006 2/28 <212> PRT <213> Hono sapi ens
<212> PR/9§213> Hono sapi ens

<400> 1 Vval Vval lie Ala Thr Val
15 10 15 Lys <210> 2 <211> 6 17
<400> 2 fie Thr Leu Val
<400> 3 Leu

cct gat
Pro Asp

cat gce
His Ala

gag aga
Glu Arg

330

gca aag
Ala Lys

345

cag gag
Gin Glu

cag cte
GIn Leu

CEC cec
Arg Arg

cct cot

gcc gtt gac aag tat ctc
Ala Val Asp Lys Tyr Leu

300

cat ttc cag aaa gcc aaa
His Phe GIn Lys Ala Lys

315 320

atg tcec cag gic atg aga
Met Ser Gln Val Met Arg

335

aac ttg cct aaa gct eat
Asn Leu Pro Lys Ala Asp

350

aaa gtg gaa fct ttg gaa
Lys Val Glu Ser Leu Giu

365

gig gag aca cac atg gcc
Val Glu Thr His Met Ala

380

cgc ctg goc ctg gag aac
Arg Leu Ala Leu Glu Asn

395 400

cge cct cet cac gtg ttc

<k6@rtdver 2800> 1

912

960

1008

1056

1104

1152

1200

1248

lie




<211> 4 <212> PRT <213> Honp sapi ens <400> 4 Thr Leu Val7 d&ébet 2063t ober
2006 3/28 <210> 5 <211> 11 <212> PRT <213> Honp sapiens <400> 5 Tyr Gy
Arg Lys Lys Arg Arg G n Arg Arg Arg 1 5 10 <210> 6 <211> 2088 <212> DNA
~<213> Hono sapiens <400> 6 atg ctg ccc ggt ttg gca ctg ctc ctg ctg gcc gcc
tgg acg get cgg 48 Met Leu Pro Ay Leudga Leu Leu Leu Leu Ala Ala Trp Thr
Ala Arg 1 5 10 15 gcg ctg gag gta ccc act gat ggt aat get ggc ctg ctg get
gaa ccc 96 Ala Leu Gu Val Pro Thr Asp Gy Asn Ala Ay Leu Leu Ala Qu Pro

20 25 30 Chg &id Thedlatleu Gén 1Dt BOCPRORr UG gaP® AF@ HigCV#t Bherat gtc cag
144 Gnlie Ala Mt Pheo%/s Ay Arg Leuﬁgn Met Hi s Met ﬁAT‘SSn Val G n 35 40

45 4

aat atg cta aag aag tat gtc cec gca gaa cag aag gac aga cag cac 1296
Asn Met Leu Lys Lys Tyr Val Arg Ala Glu GIn Lys Asp Arg Gln His

420 425 430

- acc cta aag cat ttc gag cat gtg cegc atg gtg gat ccec aag aaa gce 1344
Thr Leu Lys His Phe Glu His Val Arg Met Val Asp Pro Lys Lys Ala

435 440 445

get cag atc cgeg tcec cag gtt atg aca cac ctc cgt gtg att tat gae 1392
Ala GIn Ile Arg Ser Gln Val Met Thr His Leu Arg Val lle Tyr Glu

450 455 460

cgc atg aat cag tct cte tece ctg-ctc tac aac gtg cct geca gtg gcc 1440
Arg Met Asn Gin Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala

465 . 470 475 480

gag gag att cag gat gaa gtt gat gag ctg ctt cag aaa gag caa aac 1488
Glu Glu lle GIn Asp Glu Val Asp Giu Leu Leu Gin Lys Glu Gin Asn

485 490 495

tat tca gat gac gtc ttg gcc aac atg att agt gaa cca age atc agt 1536
Tyr Ser Asp Asp Val Leu Ala Asn Met Ile Ser Glu Pro Arg lle Ser

500 505 510

tac gga aac gat gct ctc atg cca tct ttg acc gaa acg aaa acc ace 1584
Tyr Gly Asn Asp Ala Leu Met Pro Ser Leu Thr Glu Thr Lys Thr Thr

515 - B 525




17 Cctober 2006 4/28 aat ggg aag tgg gat tca gat cca tca7gugorego®@aa acc

tgc
I'le
gaa
" Leu
cag
Asn
gtg
100
ctc
115
432
135
Au
160

att gat 192 Asn Ay Lys Trp Asp Ser Asp Pro Ser Gy Thr Lys Thr Cys
Asp 50 55 60 acc aag gaa ggc atc ctg cag tat tgc caa gaa gtc tac cct
ctg 240 Thr Lys Au Ay Ile Leu Gn Tyr Cys Gn Gu Val Tyr Pro Qu
65 70 75 80 cag atc acc aat gtg gtgypgaa gcc aac caa cca gtg acc atc
aac 288 Gn lle Thr Asn Val Val du a Asn Gn Pro Val Thr Ile Gn
85 90 95 tgg tgc aag cgg ggc cgc aag cag tgc aag acc cat ccc cac ttt
336 Trp Cys Lys Arg Ay Arg Lys G n Cys Lys Thr H's Pro Hi s Phe Val
105 110 att ccc tac cgc tgc tta gtt ggt gag ttt gta agt gat gcc ctt
300 LiftelER TYE iodrd it B Lo/t Uebl\QeVRlc B8t ARl @ LqBgdeu
120 12 ?t cct gac aag, tgc aaa tic tlfa cac ciR gag agg atg gat gtt tgc
Val  pig T ABly Lo Ley oyl pflen iy Gus s e keuaksp hee La8fiial ~Cys- 130

140 gaa acggpcat ctt cac tg§3€/ac acc gtc gclc?@aa gag aca tgc agt gag 480
Thr H's Leu H's Trp H's Th al Ala Lys d hr Cys Ser G u 145 150 155
aag agt acc aac ttg cat gac tac ggc atg ttg ctg ccc tgc gga att 528 17

Oct ober 2006 5/28 Lys Ser Thr Asn Leu His Asp Tyr Ay Met Leu Leu Pro Cys

Gy

e | 1Geelidd 4P tct ttt geg gct gac tot gig cca goc aac aca gaa aac 1680
- Pro Trp His Ser Phe Gly Ala Asp Ser Val Pro Ala Asn Thr Glu Asn

545 550 - 555 560

gaa gtt gag cct gtt gat egcc cec cct got gec gac cega gga ctg acc 1728
Glu Val Glu Pro Val Asp Ala Arg Pro Ala Ala Asp Arg Gly Leu Thr

565 970 575

act cga cca ggt tct geg tig aca aat atc aag acg gag gag atc tct 1776
Thr Arg Pro Gly Ser Gly Leu Thr Asn lle Lys Thr Glu Glu 1le Ser

580 585 590

. gaa gtg aag atg gat gca gaa ttc cea cat gac tca gga tat gaa gtt 1824
Glu Val Lys Met Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val

595 600 605

cat cat caa aaa ttg gtg ttc ttt gca gaa gat gtg get tca aac aaa 1872
His His GIn Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys

610 615 620

- get gea atc att gga cic atg gtg gsc get gtt gic ata geg aca etg 1920
Gly Ala lle lie Gly Leu Met Val Gly Gly Val Val lle Ala Thr Val

625 630 635 640

- atc gtc atc acc tte gte atg ctg aag aag aaa cag tac aca tcc att 1968




gac aag ttc cga ggg gta gag ttt gtg tgt tgc cca ctg get qgaaH@sser2d6s ASp
Lys Phe Arg Ay Val Qu Phe Val Cys Cys Pro Leu Ala Gu G u 180 185 190

agt gac aat gtg gat tct get gat gcg gag gag gat gac tcg gat gtc 624 Ser
Asp Asn Val Asp Ser Ala Asp Ala Qu G u Asp Asp Ser Asp Val 195 200 205 tgg
"tgg ggc gga gca gac aca gac tat gca gatg/ggg agt gaa gac aaa 672 Trp Trp
Gy Ay Ala Asp Thr Asp Tyr Ala Asp Ay Ser Qu Asp Lys 210 215 220 gta gta
gaa gta gca gag gag gaa gaa gtg get gag gtg gaa gaa gaa 720 Val Val Qu
val Ala G ujfd vaGite Ghy DMl VAY Mef LlbuVBYs B4 LGSWGIH Byr23hr 2330 PES 240 gaa
gcc gat gat gac gag gac quat gag gat ggt gat gag gta gag gaa 768 Qu Al a
Asp Asp Asp G u Asp Asp @5 Asp Ay Asp &b Val Gu Ju B85 250 255 gag
get gag gaa ccc tac gaa gaa gcc aca gag aga acc acc agc att 816 du Ala
Gu Qu Pro Tyr AQu Au Ala Thr u Arg Thr Thr Ser Ile 260 265 270 gcc

acc acc acc acc acc, acc aca gag. tct gtg gaa gag gtg gtt cga 864 Al a Thr
Thr Thr Threathratrget Big ghsusse gt Haccer ert ggvm a0gafCaneae zg%s 22279 28@31&

Cct ober 2006is Bis28i@val CGil @RAVAFASHCR DATa ¥l BRCPELGIOEIudkg gttt gac aag
tat ctc 912 Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys Tyr

Leu 290 295 300 gag #68 cct ggg gat ¢éhip aat gaa cat gbéélcat ttc cag aaa gcc
aaa 960 du Thr Pro Ay Asp GQu Asn Qu Hs Ala Hs Phe Gn Lys Ala Lys

cac cte tcc aag atg cag cag aac ggc tac gaa aat cca acc tac aag 2064
His Leu Ser Lys Met Gin Gln Asn Gly Tyr Giu Asn Pro Thr Tyr Lys

675 680 685
tic ttt gag cag atg cag aac tag 2088
Phe Phe Glu Gin Met Gln Asn
690 | 695
Q10 7
<211> 695
<212> PRT

<{213> Homo sapiens

<400> 7

Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg
1 5 10 15

Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro
20 25 - 30




305
atg
Arg
_get
Asp
ttg
Au
gcc
370

310 315 320 gag agg ctt gag gcc aag cac cga gag aga 13t@ctbies 206¢0 gtc
aga 1008 Gu Arg Leu Gu Ala Lys Hs Arg Gu Arg Met Ser G n Val Mt

325 330 335 gaa tgg gaa gag gca gaa cgt caa gca aag aac ttg cct aaa
gat 1056 Au Trp Gu Gu Ala Gu Arg Gn Ala Lys Asn Leu Pro Lys Al a

340 345 350 aag aag gca gtt atc cagsgat ttc cag gag aaa gtg gaa tct
gaa 1104 Lys Lys Ala Val Ile Gn H's Phe Gn GQu Lys Val Gu Ser Leu

355 360 365 cag gaa gca gcc aac gag aga cag cag ctg gtg gag aca cac atg

1152  QGm @& ph Medl PheABPs @IY Avedl éd MsiEMatLEY Mat Ashwalhgitis Vet Ala
375 380 aga gtg gaa gcc atg ctc aat gac cgc cgc cgc ctg gcc ctg gag aac

1200 Arg Val Gu Aba Met Leu Asn Afp Arg Arg Arg Léu Ala Leu Gu Asn 385

390
ttc
Pro
cag
Lys
gtg
Asp
cgt

395 400 tac atc acc get ctg cag get gtt cct cct cgg cct cgt cac gtg
1248 17 COctober 2006 7/28 Tyr lie Thr Ala Leu Gn Ala Val Pro Pro Arg

Arg Hi spsvial1yPgs T4'95As‘2b19er41\§p ARt Sét g fqﬁr%& RO Cyat| gt gs£oC gca gaa
aag gac aga cag cac 1296 Asn Met Leu Lys Lys Tyr Val Arg Ala Qu dn
Asp Arg G nblHi s 420 425 43055acc cta aag catblttc gag cat gtg cgc atg
gat ccc aag aaa gcc 1344 Thr Leu Lys Hs Phe Qu H's Val Arg Met Va
Pro Lys Lys Ala 435 440 445 get cag atc cgg tcc cag gtt atg aca cac ctc

gtg attTHraly98% 53921 le Leu GIn Tyr Cys Gin Glu Val Tyr Pro Glu Leu
65 70 75 80

Gin Ile Thr Asn Val Val Glu Ala Asn GIn Pro Val Thr Ile Gin Asn
85 90 95

Trp Cys Lys Arg Gly Arg Lys Gin Cys Lys Thr His Pro His Phe Val
100 105 110

Ile Pro Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala Leu Leu
115 120 125

Val Pro Asp Lys Cys Lys Phe Leu His Gin Glu Arg Met Asp Val Cys
130 135 140

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

Lys Ser Thr Asn Leu His Asp Tyr Giy Met Leu Leu Pro Cys Gly Ile'
165 170 175

Asp Lys Phe Arg Gly Val Glu Phe Val Cys Cys Pro Leu Ala Glu Glu
180 185 190

Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp Val




Al a
' cgc
Met
- gag
du
t at
Ser
tac
Ay

Gnlle Arg Ser Gn Val Met Thr His Leu Arg Val |l e Tyroddier 4665 455 460
atg aat cag tct ctc tcc ctg ctc tac aac gtg cct gca gtg gcc 1440 Arg
Asn G n Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala 465 470 475 480
gag att cag gat gaa gtt gat gag ctg ctt cag aaa gag caa aac 1488 du
Il'e Gn Asp Qu Val Asp GQu Leu Leyi@d Lys Gu G n Asn 485 490 495
tca gat gac gtc ttg gee aac atg att agt gaa cca agg ate agt 1536 Tyr
Asp Asp Val Leu Ala Asn Met lie Ser Qu Pro Arg Ile Ser 500 505 510
gga aac gat gdq@sctc atg cca tcgopttg acc gaa acgpmaa acc acc 1584 Tyr
Asn Asp Ala Leu Met Pro Ser Leu Thr GQu Thr Lys Thr Thr 515 520 525 17

Cct ober 2006 8/28 gtg gag ctc ctt ccc gtg aat gga gag ttc agc ctg gac gat

ctc
Gn
aac
545
ctg

"~ Thr

atc
Ser

cag 16 ey L The Val €] er Le Asp Asp Leu
530 53?@’4?‘){%@’;@8 ‘glﬁt ﬁ%% feASPo Ly gé? Aég Ityc @j aac aca gaa
1680 Pro Trp H's Ser Phe @y Ala Asp Ser Vigly Pro Al a Asn Thr G u Asn

550 555 560 gaa gtt gag cct gtt gat gcc cgc cct get gcc gac cga gga
acc 1728 Gdu Val Gu Pro Val Asp Ala Arg Pro Ala Ala Asp Arg Ay Leu

cor 17761 ol O fRRRCP R b BRRVE R T L B SRRAE 0TV

580 5852590 230 235 240

Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Glu Glu
245 250 255

Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser lle
260 265 270

Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val Val Arg
275 280 . 285

Val Pro Thr Thr Ala Aia Ser Thr Pro Asp Ala Val Asp Lys Tyr Leu
290 295 ' 300

Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe GIn Lys Alfa Lys
305 310 : 315 320

Glu Arg Leu Glu Ala Lys His Arg Glu Arg Met Ser Gln Val Met Areg
325 330 335

Glu Trp Glu Glu Ata Glu Arg GIn Ala Lys Asn Leu Pro Lys Ala Asp
340 345 - 350

‘Lys Lys Ala Val |le GIn His Phe GIn Glu Lys Vai Glu Ser Leu Glu
355 _360 ' 365




gaa gtg aag atg gat gca gaa ttc cga cat gac tca gga tat gga@bder 2664 Gu
“Val Lys Met Asp Ala Qu Phe Arg His Asp Ser Ay Tyr du Val 595 600 605 cat

cat caa aaa ttg gtg ttc ttt gca gaa gat gtg ggt tca aac aaa 1872 His His
G n Lys Leu Val Phe Phe Ala Qu Asp Val Ay Ser Asn Lys 610 615 620 ggt gca

~atc att gga ctc atg gtg ggc ggt gtt gtnggg.gcg aca gtg 1920 dy Ala lle
Ile Ay Leu Met Val Gy Ay Val Vval Ile a Thr Val 625 630 635 640 atc

gtc atc acc ttg gtg atg ctg aag aag aaa cag tac aca tcc att 1968 17 Cctober
2006 9/28 Ile Val Ile Thr Leu Val Met Leu Lys Lys Lys Gn Tyr Thr Ser Ile

645 650 655 cat cat ggt gtg gtg gag gtt gac gcc get gtc acc cca gag gag
cgc 2016 Habn Gl AdhAlwaksnvBlu dirg Gl Ghshed V&l AGl Vat HibrMdtrAlad u G u Arg
660 665 670 cgg ctg tcc aag a’aq cag cag aac ggg¢,tac gaa aat cca acc tac
aag 2064 His Ql Ser Lys Met A Gn Asn Gy ™A du Asn Pro Thr Tyr Lys
675 680 685 ttc ttt gag cag atg cag aac tag 2088 Phe Phe Au G n Met Gn
Asn 690 695 <210> 7 <211> 695 <212> PRT <213> Hono sapiens <400> 7

Arg Val Glu Ala Met Leu Asn Asp Arg Arg Arg Leu Ala Leu Glu Asn

385 390 395 400

Tyr Ile Thr Ala Leu Gin Ala Val Pro Pro Arg Pro Arg His Val Phe
405 410 415

Asn Met Leu Lys Lys Tyr Val Arg Ala Glu Gin Lys Asp Arg Gln His
420 425 430

Thr Leu Lys His Phe Glu His Val Arg Met Val Asp Pro Lys Lys Ala
435 ' 440 445

Ala Gln Ile Arg Ser GIn Val Met Thr His Leu Arg Val Ile Tyr Glu
450 455 : 460

Arg Met Asn Gln Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala
465 470 475 480

Glu Glu 1ile Gin Asp Glu Val Asp Glu Leu Leu GIn Lys Glu GIn Asn
485 490 495

Tyr Ser Asp Asp Val Leu Ala Asn Met [le Ser Giu Pro Arg Ile Ser
500 505 510

Tyr Gly Asn Asp Ala Leu Met Pro Ser Leu Thr Glu Thr Lys Thr Thr.
515 520 - 525 o




Met
Al a

Leu
Leu

Cct ober

Val
lle
Au
Ile
. Hi s
Asp
Arg
Lys

Phe
Al a

Gn
Asp
Leu
Gn
Phe
Al a
Met
du
Met
Val

Asp Al a

Pro Gy Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ahaydwer 2doeo 10 15
Gu Vval Pro Thr Asp Ay Asn Ala Qy Leu Leu Ala Gu Pro 20 25 30 17
2006 10/28 Gn lle Ala Met Phe Cys Ay Arg Leu Asn Met Hi's Met Asn
35 40 45 Asn Ay Lys Trp Asp Ser Asp Pro Ser Ay Thr Lys Thr Cys

50 55 60 Thr Lys Gu Gy”el’rg}"ﬂe” Tyr Cys G n GQu Val Tyr Pro
65 70 75 80 Gn Ile Thr Asn Val al Au Ala Asn G n Pro Val Thr

Asn 85 90 95 Trp Cys Lys Arg Ay Arg Lys Gn Cys Lys Thr Hs Pro

Valya 1A 162 L%&Opﬂol Ra PrA@nTG/lry é\ng P@S’Selre&buvﬁkn ﬁsg |Quug fihe Val  Ser
Leu Leu 115 120 125 Val Pro Asp Lys e Leu Hs Gn Glu

Asp Vab3loys 130 135 146353  u Thr Hi s LdﬁmH|s Trp H's Thr Val Al a
Thr Cys Ser Gu 145 150 155 160 Lys Ser Thr Asn Leu H's Asp Tyr
Leu Leu Pro Cys Ay Ile 165 170 175 Asp Lys Phe Arg Ay Val Gu

3901 2S n | Asp Ser
YT ACEN A R Rt e

Glu Val Glu Pro Vai Asp Ala Arg Pro Ala Ala Asp Arg Gly Leu Thr
565 570 575

- Thr Arg'Pro Gly Ser Gly Leu Thr Asn fle Lys Thr Glu Glu lle Ser
580 585 590

Glu Val Lys Met Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val
595 ‘ 600 605

His His GIn Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys
610 615 620

Gly Ala lle lle Gly Leu Met Val Gly Gfy Val Val Ile Ala Thr Val
625 630 635 640

Ife Val 1le Thr Leu Val Met Leu Lys Lys Lys Gln Tyr Thr Ser lle
645 650 655

His His Gly Val Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg
660 665 670

HES Leu Ser Lys Met Gln GIn Asn Gly Tyr Glu Asn Pro Thr Tyr Lys
675 680 , 685

Phe Phe G_Iu GIn Met Gin Asn




11/28 195 200 205 Trp Trp Ay Ay Ala Asp Thr Asp Tyr Ala hsgbeyosser G u
210 215 220 Val vVal du Val Ala Qu GQu Qu GQu Val Ala du Val
Gu 225 230 235 240 Gu Ala Asp Asp Asp Qu Asp Asp Qu Asp Ay
Val Gu Qu 245 250 255 Gu Ala u Qu Pro Tyr Gu Gu Ala Thr
Thr Thr Ser Ile 260 265 270 Agg/g'ﬁhr Thr Thr Thr Thr Thr Thr du

- Asp Lys
Gu Gu
Asp G u
Gu Arg
Ser Val
Pro Asp
Gu H's
Lys Hi s
Ala GQu
Val Ile

Gn Gn
Asn Asp

Gdu du Vval val Arg 275 280.

Val Pro Thr Thr Ala Ala Ser Thr

Ala Val Asp Lys Tyr Leu 290 295 300 du Thr Pro Ay Asp Qu Asn
Al a HiggiPhe G n Lys Al ggbys 305 310 315 320 Qu Arg Leu Qu Ala
Arg Gu Arg Met Ser Gn Val Met Arg 325 330 335 Gu Trp u GQu
Arg Gn Ala Lys Asn Leu Pro Lys Ala Asp 340 345 350 Lys Lys Ala

Gn Hs Phe Gn Qu Lys Val Qu Ser Leu Au 355 360 365

(?{I/O? ---- 17 Cctober 2006 12/28 Gn Qu Ala Ala Asn Qu Arg
Leu Va au Thr Hs Met Ala 370 375 380 Arg Val Gu Ala Met Leu

ArgoAly Aggzleu Ala Leu G u Asn

<212> DNA
<213> Homo sapiens

<400> 8

atg ctg ccc eggt ttg gea ctg cte ctg ctg gce gee tegg acg get ceg

Met Leu Prq Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg
1 5 10 5

geg cte gag gta ccec act gat get aat ect gec ctg cig gct gaa ccc

Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro
20 25 30

cag att gec atg ttc tet gec aga ctg aac atg cac atg aat gtc cag

GIn lle Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn Val Gin
35 40 45

aat geg aag tgg gat tca gat cca tca ggg acc aaa acc tgc att gat

Asn Gly Lys Trp Asp Ser Asp Pro Ser Gly Thr Lys Thr Cys lle Asp
50 55 60

acc aag gaa gegc atc cte cag tat tgc caa gaa gtc tac cct gaa ctg
Thr Lys Glu Gly lle Leu GIn Tyr Cys Gin Glu Val Tyr Pro Giu Leu

65 _ 70 o 75 ‘ 80

48

96

144

192

240




385

-~ Val

Arg
Pro

Arg

Asn
Au
Asn
Met

Val

540
550
Thr
I'le
Tyr

390 395 400 Tyr Ile Thr Ala Leu G n Ala Val Pro Pro 1Acgiddep2d9eg H s
Phe 405 410 415 Asn Met Leu Lys Lys Tyr Val Arg Ala Gu G n Lys Asp
G@n Hs 420 425 430 Thr Leu Lys H's Phe u Hs Val Arg Met Val Asp
Lys Lys Ala 435 440 445 Ala Gn lle Arg Ser Gn Val Met Thr H s Leu
Val Ile Tyr Gu 450 455 460 Arg g/ﬁn G n Ser Leu Ser Leu Leu Tyr
Val Pro Ala Val Ala 465 470 475 4 GQu u lle Gn Asp Au Val Asp
Leu Leu @ n Lys Au G n Asn 485 490 495 Tyr Ser Asp Asp Val Leu Al a
Met Ile Ser Au Pro Arg Ile Ser 500 505 510 Tyr Ay Asn Asp Ala Leu
Pro Ser Leu Thr A u Thr Lys Thr Thr 515 520 525 17 Oct ober 2006 13/28

G u Leu_Leu, Pro Val A%n Py A u Phe Ser Leu As‘;j) Asag Leu Gn 5328§35
Pro Tr%a%af"&c aLf B8R ¢ %lgléaﬁ%ﬁ& &6 09a) Cop IBARCE ALR CPR235 o gs 545
555 560, AV/ L

565 7ctHyLle ¥ﬁt AEP;VEE; faly ’”g@% @@G@iﬂ’ﬂ\f’a'ﬁ'ﬂ' ﬂléq’l‘ﬁiAé?L? Gu au
aelrJ V2|80 585 590 G uddal Lys Met Asp Bla Gu Phe Arg MGbs Asp Ser Ay

tgeg tgc aag cge gec cec aag cag tgc aag acc cat cce cac ttt gig 336
Trp Cys Lys Arg Gly Arg Lys Gin Cys Lys Thr His Pro His Phe Val
100 105 ‘ 110
att ccc tac cec tgc tta gtt eet gag tit gta agt gat ecc ctt cic 384
1le Pro Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala Leu Leu
115 120 125

. gtf cct gac aag tgc aaa ttc tta cac cag gag agg atg gat gtt tgc 432

Val Pro Asp Lys Cys Lys Phe Leu His Gln Glu Arg Met Asp Val Cys

130 - 135 140

gaa act cat ctf cac tgg cac acc gtc gecc aaa gag aca tgc agt gag 480

Glu Thr His Leu His Trp His Thr Val Ala Lys Glu Thr Cys Ser Giu

145 150 : 155 160

aag agt acc aac tte cat gac tac ggc atg ttg ctg ccc tge gea att 528
- Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys Gly lle

165 170 175
gac aag ttc cga ggg gta gag ttt gte tgt tec cca ctg gct gaa gaa 576

Asp Lys Phe Arg Giy Val Glu Phe Val Cys Cys Pro Leu Ala Glu Glu .
180 185 _' 190




595 600 605 His H's Gn Lys Leu Val Phe Phe Ala G u Asp (YabctéHey 285 Asn
Lys 610 615 620 Gy Alalle lie Ay Leu Met Val Ay Gy Vval Vval Ile Al a
Thr val 625 630 635 640 |Ile Val Ile Thr Leu Val Met Leu Lys Lys Lys G n
Tyr Thr Ser Ile 645 650 655 His His Ay Val Val Gu Val Asp Ala Ala Va

" Thr Pro Au Qu Arg 660 665 670 Hi s Lgﬁ/z%er Lys Met Gn Gn Asn Ay Tyr

G u Asn Pro Thr Tyr Lys 675 680 685 e Phe Au Gn Mt Gn Asn 17

Oct ober 2006 14/28 690 695 <210> 8 <211> 2313 <212> DNA <213> Hono
sapiens <400> 8 atg ctg ccc ggt ttg gca ctg ctc ctg ctg gcc gcc tgg acg
get cgg 48 Mt Leu Pro Gy Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg

A T R
D0 12 8 BB 51 AN RS RO AR O 0
0

205

tgg tgg gegc gra gca gac aca gac tat gca gat geg agt gaa gac aaa 672

~ Trp Trp Gly Gly Ala Asp Thr Asp Tyr Ala Asp Gly Ser Glu Asp Lys
210 215 220

gta gta gaa gta gca gag gag gaa gaa gtg gect gag gty gaa gaa gaa 720

Val Val Glu Val Ala Glu Glu Glu Glu Val Ala Glu Val Glu Glu Glu

225 230 235 240

gaa gcc gat gat gac gag gac gat gag gat egt gat gag gta gag gaa 768

Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Glu Giu

245 250 255
gag gct gag gaa ccc tac gaa gaa gcc aca gag aga acc acc age att 816
Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser lle
260 265 270
gCC act acc acC acc acc acc aca gag tct gtg gaa gag gte gttt cga 864
Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val Val Arg
275 280 285

gag gtg tec tct gaa caa gcc gag acg geg ccg tec cga gea atg atc 912

Glu Val Cys Ser Glu GIn Ala Glu Thr Gly Pro Cys Arg Ala Met |le
290 | 295 300




- 35 40 45 aat ggg aag tgg gat tca gat cca tca ggg acc aaa |aQictéiee2edd gat
192 Asn Ay Lys Trp Asp Ser Asp Pro Ser Ay Thr Lys Thr Cys Ile Asp 50 55
60 acc aag gaa ggc atc ctg cag tat tgc caa gaa gtc tac cct gaa ctg 240 Thr
Lys Qu Gy Ile Leu Gn Tyr C¢ys Gn GQu Val Tyr Pro Gu Leu 65 70 75 80 17
~October 2006 15/28 cag atc acc aat gt g79 gaa gcc aac caa cca gtg acc atc
cag aac 288 dn Ile Thr Asn val Val GQu a Asn Gn Pro val Thr Ile dn

Asn 85 90 95 tgg tgc aag cgg ggc cgc aag cag tgc aag acc cat ccc cac ttt
gtg 336 Trp Cys Lys Arg Ay Arg Lys Gn Cys Lys Thr H's Pro Hi s Phe Val
100 105 110 att ccc tac cgc tgc tta gtt ggt gag ttt gta agt gat gcc ctt

| L dy d h |
195 120 1756 o 08 R A Bt Bk el B 8 71"t o
432 Val P L i ' A Y, 130
135 148 gagﬁgéﬁﬂig¥aéﬁ%sgkgﬁﬁgggéé@Hagbféﬁ%qd%iﬁﬁhggﬁg%%Aﬁ@pfgi agysgag 480
Au Thr Hi s30d%eu His Trp Hi s3Thr val Ala Lys 3#5u Thr Cys Ser &80l 145 150 155

160 aag agt acc aac ttg cat gac tae ggc atg ttg ctg ccc tgc gga att 528
Lys Ser Thr Asn Leu His Asp Tyr Gy Met Leu Leu Pro Cys Ay Ile 165 170 175

gac aag ttc cga ggg gta gag ttt gtg tgt tgc cca ctg get gaa gaa 576
tac gegc gega tgt gec ggc aac cge aac aac ttt gac aca gaa gag tac 1008

- Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp Thr Glu Glu Tyr
325 330 335

tgc atg gee gig tgt gec age gcc atg tec caa agt tta ctc aag act 1056
Cys Met Afa Val Cys Gly Ser Ala Met Ser Gln Ser Leu Leu Lys Thr

340 345 350
acc cag gaa cct ctt gec cea gat cct gtt aaa ctt cct aca aca gca 1104
Thr Gin Glu Pro Leu Gly Arg Asp Pro Val Lys Leu Pro Thr Thr Ala
355 360 365
gee agt acc cct gat gec gtt gac aag tat ctc gag aca cct ggg gat 1152
Ala Ser Thr Pro Asp Ala Val Asp Lys Tyr Leu Glu Thr Pro Gly Asp
370 375 380

gag aat gaa cat gcc cat tic cag aaa gcc aaa gag age cti gag gcc 1200

Glu Asn Glu His Ala His Phe GlIn Lys Ala Lys Glu Arg Leu Glu Ala
385 390 395 400

aag cac cga gag aga ateg tcc cag gtc atg aga gaa tgg gaa gag gca 1248

Lys His Arg Glu Arg Met Ser GIn Val Met Arg Glu Trp Glu Glu Ala
| 405 aMn 415




Asp Lys Phe Arg Gy Val du Phe Val Cys Cys Pro Leu Al a G7uodéaier 286 185 190
17 COctober 2006 16/28 agt gac aat gtg gat tct get gat gcg gag gag gat gac

tcg
Asp
gac
Lys
gaa
225
gag
Gu
agc
lie
gtt
Arg
atc
290
aag

gat

Val

aaa
210
720
230
gaa
245
att

260
cga
275
912
295

t gt

gtc 624 Ser Asp Asn Val Asp Ser Ala Asp Ala Gu A u Asp Asp Ser
195 200 205 tgg tgg ggc gga gca gac aca gac tat gca gat ggg agt gaa
672 Trp Trp Gy Gy Ala Asp T%/ﬁsp Tyr Ala Asp Gy Ser Qu Asp
215 220 gta gta gaa gta gca gag gag gaa gaa gtg get gag gtg gaa gaa
Val Val Qu Val Ala Qu Qu GQu Gu Val Ala Gu Val du Gu Qu
235 240 gaa gcc gat gat gac gag gac gat gag gat ggt gat gag gta
768 A u Ala Asp Asp Asp G u Asp Asp Qu Asp Ay Asp Gu Val du

250 255 a et ga ccg tac a gaa gcc aca g aga ac cc
5 184t A A Al daprgeToRt a4, e (bakl SETARE Eta Bhlgath THR9Ber
26 7 C .ac C ACC.,acg aca g t,Gt gtg,gaa gag gtg
sod o i AL s D GFF ATRASETDRs vip @100 VA Val
280 285 gag di2f tgc tct gaa cé2b gcc gag acg gddlccg tgc cga gca atg
GQu Val Cys Ser AQu G@n Ala Qu Thr Ay Pro Cys Arg Ala Met Ile
300 17 COctober 2006 17/28 tcc cgc tgg tac ttt gat gtg act gaa ggg

gcc cca ttc ttt 960
cag cat ttc cae gag aaa gtg gaa tct ttg gaa cag gaa gca gec aac 1344

Gin His Phe Gin Glu Lys Val Glu Ser Leu Glu Gin Glu Ala Ala Asn
435 440 445

Bag aga cag cag ctg gtg gag aca cac atg gcc aga gig gaa gec atg 1392

Glu Arg Gln GIn Leu Val Glu Thr His Met Ala Arg Val Glu Ala Met
450 455 460

ctc aat gac cgc cegc cegc cig gcc ctg gag aac tac atc acc gct ctg 1440

Leu Asn Asp Arg Arg Arg Leu Ala Leu Glu Asn Tyr lle Thr Ala Leu
465 470 475 480

cag gct gtt cct cct cegg cct cet cac gtg ttc aat atg cta aag aag 1488
GIn Ala Val Pro Pro Arg Pro Arg His Val Phe Asn Met Leu Lys Lys

485 490 495
tat gtc cgc gca gaa cag aag gac aga cag cac acc cta aag cat ttc 1536
Tyr Val Arg Ala Glu Gln Lys Asp Arg GIn His Thr Leu Lys His Phe
500 505 510
gag cat gtg cgc atg gtg gat ccc aag aaa gec get cag atc cgg tee 1584

Glu His Val Arg Met Val Asp Pro Lys Lys Ala Ala Gin Ile Arg Ser
515 520 525




Ser Arg Trp Tyr Phe Asp Val Thr Au Gy Lys Cys Ala Pro Rhehdhser306& 310 315
- 320 tac ggc gga tgt ggc ggc aac cgg aac aac ttt gac aca gaa gag tac 1008
Tyr Ay Ay Cys @y Ay Asn Arg Asn Asn Phe Asp Thr Au Gu Tyr 325 330 335
tgc atg gcc gtg tgt ggc agc gcc atg tcc caa agt tta ctc aag act 1056 Cys
"Met Ala Val Cys Ay Ser Ala Met Ser G qu&% Leu Leu Lys Thr 340 345 350

acc cag gaa cct ctt ggc cga gat cct gtt ctt cct aca aca gca 1104 Thr
Gn GQu Pro Leu Ay Arg Asp Pro Val Lys Leu Pro Thr Thr Ala 355 360 365 gcc
agt acc cct gat gcc gtt gac aag tat ctc gag aca cct ggg gat 1152 Ala Ser
Thr Pro Asp Al a Val Asp Lys Tyr Leu Gu Thr Pro Gy Asp 370 375 380 gag aat

gaa cat gcc cat ttc aaa E aaa ga ctt gag gcc 12 Au Asn Au
Hs Ala Hi scaﬂhgtbartng PG C 9§gG&IgAa tLt@ ga8ucgy at@%tm b5 4001633ag

Coo £ 9o G20 ORI 7 DA DRI 08 507,08,

Cct ober 2006 380 28 gaa cgt cad3gca aag aac ttgsr4(rt aaa get gat aag aag gca
gtt atc 1296 du Arg Gn Ala Lys Asn Leu Pro Lys Ala Asp Lys Lys Al a Val
Ile 420 425 430 cag cat ttc cag gag aaa gtg gaa tct ttg gaa cag gaa gca
gcc aac 1344 Gn Hs Phe Gn GQu Lys Val Gu Ser Leu Au Gn Gu Ala Ala

Asn 435 44(:t44bcc cte ctc tac aac gtg cct gca gtg gcc gag gag att cag gat 1680

Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala Glu Glu [le Gin Asp
545 550 555 560

gaa gtt gat gag ctg ctt cag aaa gag caa aac tat tca gat gac gtc 1728

Glu Val Asp Glu Leu Leu GIn Lys Glu GIn Asn Tyr Ser Asp Asp Val
565 570 575

ttg gcc aac atg att agt gaa cca agg atc agt tac gega aac gat gct 1776
Leu Ala Asn Met Ile Ser Glu Pro Areg lle Ser Tyr Gly Asn Asp Ala

580 585 590
- ctc atg cca tct ttg acc gaa acg aaa acc acc gtg gag cte ctt cce 1824
Leu Met Pro Ser Leu Thr Glu Thr Lys Thr Thr Val Glu Leu Leu Pro
595 600 605
gtg aat gga gag ttc age cte gac gat ctc cag ccg tge cat fet ittt 1872
Val Asn Gly Glu Phe Ser Leu Asp Asp Leu Gln Pro Trp His Ser Phe
610 615 ' 620

geg get gac tct gte cca gecc aac aca gaa aac gaa git gag cct gtt 1920

Gly Ala Asp Ser Val Pro Ala'Asn Thr Glu Asn GIu_VaI Gfu Pro Val
625 | | 630 _ 635 640




gag aga cag cag ctg gtg gag aca cac atg gcc aga gtg gaa gooabkrr:es Gu
-Arg Gn Gn Leu Val Gu Thr Hs Met Ala Arg Val Gu Ala Met 450 455 460 ctc
aat gac cgc cgc cgc ctg gcc ctg gag aac tac atc acc get ctg 1440 Leu Asn
Asp Arg Arg Arg Leu Ala Leu Qu Asn Tyr Ile Thr Ala Leu 465 470 475 480

cag get gtt cct cct cgg cct cgt cac gt aat atg cta aag aag 1488 Gn
neOef

Ala Val Pro Pro Arg Pro Arg H s Val

t at
Val

gag
H s

cag
Ser
gat
545
gac
Val
gat
Al a

Cct ober 200%6*t %@9 z‘ﬁcc%fg 5% ga%/ g%aac%gac&%a @ttﬁ wtafgtt eg%uctcat%&t E)‘éb

Met Leu Lys Lys 485 490 495
gtc cgc gca gaa cag aag gac aga cag cac acc cta aag cat ttc 1536 Tyr

Arg Ala u Gn Lys Asp Arg G n His Thr Leu Lys H s Phe 500 505 510

cat gtg cgc atg gat cce aag aaa gcc get cag atc cgg tcc 1584 du

Val 520 5 17
cIoBEe aa

tct 163 Val i S €] Met Asn dn
530 535’%&%?‘%:1”‘5g Fg@é Akt‘? a’t’ Q@’ gPﬁal]@&thg tpﬁogyé’ g gag att cag
1680 Leu Ser Leu Lefn45Tyr Asn Val PrésfN a Val Ala Auw56lu Ile Gn Asp
550 555 560 gaa gtt gat gag ctg ctt cag aaa gag caa aac tat tca gat
gtc 1728 du Val Asp Qu Leu Leu Gn Lys Gu Gn Asn Tyr Ser Asp Asp
565 570 575 ttg gcc aac atg att agt gaa cca agg ate agt tac gga aac
get 177¢ee Lbw adh aadsntcMeie lace dHergdd qtfrietArm ble aSeratbygatd y A8M6 Asp

Gly Leu Thr Asn lle Lys Thr Glu Glu Ile Ser Glu Val Lys Met Asp
660 665 670

gca gaa ttc cga cat gac tca gga tat gaa gtt cat cat caa aaa ttg 2064

Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys Leu
675 680 685

gtg ttc ttt gca gaa gat gtg eggt tca aac aaa ggt gea atc att gea 2112

Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala Ile 1le Gly
690 695 700

ctc atg gtg gec get gtt gic ata gcg aca gtg ate gtec atc ace ttg 2160

Leu Met Val Gly Gly Val Val Ile Ala Thr Val 1le Val [le Thr Leu
705 710 715 720

gte ate ctg aag aag aaa cag tac aca tcc att cat cat eet gte ste 2208

Val Met Leu Lys Lys Lys GIn Tyr Thr Ser |le His His Gly Val Val
725 730 735

gag gtt gac gce get gte ace cca gag gag cgc cac ctg tee aag ateg 2256

Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg His Leu Ser Lys Met
740 745 | 750




580 585 590 etc atg cca tct ttg acc gaa acg aaa acc acc igiErslRg2Ede ctt

. ccc 1824 Leu Met Pro Ser Leu Thr du Thr Lys Thr Thr Val du Leu Leu Pro
595 600 605 gtg aat gga gag ttc agc ctg gac gat etc cag ccg tgg cat tct ttt
1872 Val Asn Ay du Phe Ser Leu Asp Asp Leu G n Pro Trp His Ser Phe 610

' 615 620 ggg get gac tct gtg cca gcc aafg 2&& gaa aac gaa gtt gag cct gtt
1920 dy Ala Asp Ser Val Pro Ala Asn ﬂ} u Asn Gu Val du Pro Val 625

630 635 640 17 Cctober 2006 20/28 gat gcc cgc cct get gcc gac cga gga ctg
acc act cga cca ggt tct 1968 Asp Ala Arg Pro Ala Ala Asp Arg Gy Leu Thr
Thr Arg Pro Gy Ser 645 650 655 ggg ttg aca aat atc aag acg gag gag atc
tct gaagtgaa %&9%@% Leu Thr AsnlieL¥sThr AQu AQu lje Ser
Gu Val Lyscafﬁe 8 gswa gfcré 8t tae 2agghtcc At gag Qa@aaﬁ'ga t #804aa

gtt cat cat at 6 Ph er Tyr G u Val
Hs Hs G nG @Iq_gan é’l}g é@’ éé’éésﬁt d % IIE" ‘T‘Ff éal I’&aﬁﬁgéﬁ %@tt tca aac aaa
ggt gca atc att g@8h 2112 Val Phe Wfe Ala G u Asp Y4 Gly Ser Asn Lys Ay
Alalielle Ay 690 695 700 ctc atg gtg ggc ggt gtt gtc ata gcg aca gtg atc
gtc atc acc ttg 2160 Leu Met Val Ay Gy Val Val Ile Ala Thr Val lie Val
Il'e Thr Leu 705 710 715 720 gtg atg ctg aag aag aaa cag tac aca tcc att
cat cat ggtcagtagaoteae 2208 2313

Gln Asn
770

210> 9

11> 770

Q12> PRT
<213> Homo sapiens

<400> 9

Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg
1 B 10 -~ 15

Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala Glu Pro
20 25 30

Gin lle Afa Met Phe Cys Gly Arg Leu Asn Met His Met Asn Val Gin
35 40 45

Asn Gly Lys Trp Asp Ser Asp Pro Ser Gly Thr Lys Thr Cys Ile Asp
50 - 55 60




Val

gag
Val

Met
gtt
Asp

Cct ober

cag
Met
PRT
Al a
Leu
H s
Lys

atg
755

Leu Lys Lys Lys G n Tyr Thr Ser lie Hs Hs Ay \@odgder 2866 730 735
gac gcc get gtc acc cca gag gag cgc cac ctg tcc aag atg 2256 Qdu

Ala Ala Val Thr Pro Qu GQu Arg H's Leu Ser Lys Met 740 745 750 17
2006 21/28 cag cag aac ggc tac gaa aat cca acc tac aag ttc ttt gag

2304 Gn Gn Asn Ay Tyr Gu 22?23?0 Thr Tyr Lys Phe Phe Qu Gn
760 765 cag aac tag 2313 Gn n~ /70 <210> 9 <211> 770 <212>

<213> Honp sapiens <400> 9 Met Leu Pro Ay Leu Ala Leu Leu Leu Leu Al a

Trp
Leu
Met
Thr

Thr_ ,Al a Ar 5,10,15_ Ala Leu uVal Prg Thr Asp Ay Asn Ala Ay
Al alft ﬁng uz(‘g]yzgll%beu &ln 1?ylre(EN SIWEQ!UP\%' &y PepGlar belleu Asn Met
Asngval Gn 35 40 #p Asn Gy Lys Trpg Asp Ser Asp Proggper Gy Thr
Cys lie Asp 50 55 60 17 Cctober 2006 22/28

Gln lle Thr Asn Val Val Glu Ala Asn GIn Pro Val Thr lie Gln Asn
85 90 95

Trp Cys Lys Arg Gly Arg Lys Gin Cys Lys Thr His Pro His Phe Val
100 105 110

Ite Pro Tyr Arg Cys Leu Val Gly Giu Phe Val Ser Asp Ala Leu Leu
115 120 125

Val Pro Asp Lys Cys Lys Phe Leu His Gln Glu Arg Met Asp Val Cys
130 135 140

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

Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys Gly lie
165 170 : 175

Asp Lys Phe Arg Gly Val Glu Phe Val Cys Cys Pro Leu Ala Glu Glu
180 185 180

Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser Asp Val
195 200 205

Trp Trp Gly Gly Ala Asp Thr Asp Tyr Ala Asp Gly Ser Glu Asp Lys
210 - ' 215 220




Thr
80

95

105
115
Cys
Ser
Pro
Pro
Au
Al a
Val
Al a
Au
270

Lys
Gn
Trp
110
120
130
Au
Cys
Leu
Asp

Al a
Asp
Al a

Gu dy Ile Leu Gn Tyr Cys Gn du Val Tyr Pro Quoiewser 2666 70 75
Il'e Thr Asn Val Val Qu Ala Asn Gn Pro Val Thr lie Gn Asn 85 90
Cys Lys Arg Ay Arg Lys Gn Cys Lys Thr Hs Pro Hs Phe Val 100
Ile Pro Tyr Arg Cys Leu Val Ay Gu Phe Val Ser Asp Ala Leu Leu

125 Val Pro Asp Lys Cys Lys Pha Eu Hs Gn Gu Arg Met Asp Val

135 140 Qu Thr H's Leu H's Trp His Thr Val Ala Lys GQu Thr Cys
145 150 155 160 Lys Ser Thr Asn Leu His Asp Tyr Ay Mt Leu Leu
Ay lle 165 170 175 Asp Lys Phe Arg Ay Val @u Phe Val Cys Cys
Ala Gu Ju 180 185 190 Ser Asp Asn Val Asp Ser Ala Asp Ala Qu

a Vel i 20,890,280, 01 Bl el e, 2

GuﬂﬁuGuGuValEBBaGluValGlu235uGIu 225 23098B5 240 Gu
Asp Asp Qu Asp Asp Qu Asp Ay Asp Gu Val du Gdu 245 250 255
GQu AQu Pro Tyr Qu Qu Ala Thr Au Arg Thr Thr Ser Ile 260 265
Glu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val Giu Glu
245 250 255

Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr Ser |le
260 265 270

Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val Val Arg
275 280 285

Glu Val Cys Ser Giu Gin Ala Glu Thr Gly Pro Cys Arg Ala Met lle
290 _ 295 ' 300

Ser Arg Trp Tyr Phe Asp Val Thr Glu Gly Lys Cys Ala Pro Phe Phe
305 - 310 315 320

Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp Thr Glu Glu Tyr
325 330 335

Cys Met Ala Val Cys Gly Ser Ala Met Ser Gin Ser Leu Leu Lys Thr
340 345 350

Thr Gln Glu Pro Leu Gly Arg Asp Pro Val Lys Leu Prb Thr Thr Ala
355 360 365




Al a
285
295
305
du
Leu
Pro
Val
Hi s
Au
Gn
Hi s

Leu
475

Thr Thr Thr Thr Thr Thr Thr @u Ser Val Gu QJu Val Wa;lo(ﬁg&rzggé 280
GQu Val Cys Ser Qu Gn Ala Qu Thr Ay Pro Cys Arg Ala Met Ile 290

300
310
Tyr
Lys
Thr
Asp
Phe
Arg
Al a
Phe
Arg
Asn
480

Ser Arg Trp Tyr Phe Asp Val Thr Au Ay Lys Cys Ala Pro Phe Phe
315 320 Tyr Ay dy Cs Ay Gy Asn Arg Asn Asn Phe Asp Thr Qu
325 330 335 Cys Met Ala Val Oég/@ey Ser Ala Met Ser G n Ser Leu
Thr 340 345 350 Thr Gn GQu P u dy Arg Asp Pro Val Lys Leu
Thr Ala 355 360 365 17 Cct ober 2006 24/28 Ala Ser Thr Pro Asp Al a
Lys Tyr Leu Qu Thr Pro G 370 375 380 Gu Asn Qu Hs Ala
G nM@yﬁerAlThr Rro Ak dal ncixs Ava LeBsGl39br $96 GIGOASDLys His Arg.
Met Sep7f@ n Val Met Argﬂ?su Trp Gu Gu@a 405 410 415 du Arg
Lys Asn Leu Pro Lys Al a p Lys Lys Ala Val lie 420 425 430 G n
Gn du Lys Val Qu Ser Leu Qu Gn GQu Ala Ala Asn 435 440 445
Gn Gn Leu Val Qu Thr Hs Met Ala Arg Val Gu Ala Met 450 455 460

ASTGHY B Gt Hig ARUHA PhbSnALgs ARE LIX" G Rrd Meu/Big ARU 465 470
385 390 395 400

Lys His Arg Glu Arg Met Ser GlIn Val Met Arg Glu Trp Glu Glu Ala
405 410 415

Glu Arg Gin Ala Lys Asn Leu Pro Lys Ala Asp Lys Lys Ala Val |Ile
420 425 430

GIn His Phe Gln Glu Lys Val Glu Ser Leu Glu GIn Glu Ala Ala Asn
435 440 445

Glu Arg GIn Gin Leu Val Glu Thr His Met Ala Arg Val Glu Ala Met
450 455 460

Leu Asn Asp Arg Arg Arg Leu Ala Leu Glu Asn Tyr tle Thr Ala Leu
465 470 , 475 480

~ Gln Ala Val Pro Pro Arg Pro Arg His Val Phe Asn Met Leu Lys Lys

485 490 495

Tyr Val Arg Ala Glu GIn Lys Asp Arg Gln His Thr Leu Lys His Phe
500 505 510

-~ Glu His Val Arg Met Val Asp Pro Lys Lys Ala Ala GIn lle Arg Ser
515 520 525




Gn Ala Val Pro Pro Arg Pro Arg His Val Phe Asn Met Leu Lyoddser46& 490 495
Tyr Val Arg Ala QQu Gn Lys Asp Arg Gn H's Thr Leu Lys H s Phe 500 505
510 u H's Val Arg Met Val Asp Pro Lys Lys Ala Ala Gn lie Arg Ser 515
520 525 17 Cctober 2006 25/28 Gn Val Met Thr His Leu Arg Val fie Tyr Qu
Arg Met Asn Gn Ser 530 535 540 Leu 872%;“ Leu Tyr Asn Val Pro Al a Val
Ala Qu Qu Ile Gn Asp 545 550 555 5 u Val Asp Qu Leu Leu G n Lys
Gu Gn Asn Tyr Ser Asp Asp Val 565 570 575 Leu Ala Asn Met Ile Ser Qu
Pro Arg Ile Ser Tyr Ay Asn Asp Ala 580 585 590 Leu Met Pro Ser Leu Thr

A u Thr Lys Thr Thr Val GQu Leu Leu Pro 595 600 605 Val Asn Ay du Phe

Ser Leu Asp in Pro Trp Hs S Phe 610 615 620 Gy Al a Asp Ser
Val Pro Al aG@Rah’W’t ghﬂi IisnLey dred aiG?[F PYo Gral Argslet dso @855®10 Asp Al a

Arg Pro Ala Al 83(hsp Arg Ay Leg3Fhr Thr Arg Progfg y Ser 645 650 655 Qdvy
Leu Thr Asn Ile Lys Thr Qu Gu lie Ser Gu Val Lys Met Asp 660 665 670 17

Oct ober 2006 26/ 28

Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala Glu Glu Ile GIn Asp
545 550 555 560

Glu Val Asp Glu Leu Leu GIn Lys Glu Gin Asn Tyr Ser Asp Asp Val
565 570 575

Leu Ala Asn Met Ile Ser Glu Pro Arg Ile Ser Tyr Gly Asn Asp Ala
580 585 530

Leu Met Pro Ser Leu Thr Glu Thr Lys Thr Thr Val Glu Leu Leu Pro
535 600 605

Val Asn Gly Glu Phe Ser Leu Asp Asp Leu Gin Pro Trp His Ser Phe
610 615 620

Gly Ala Asp Ser Val Pro Ala Asn Thr Glu Asn Glu Val Glu Pro Val
625 630 635 640

| Asp Ala Arg Pro Ala Ala Asp Arg Gly Leu Thr Thr Arg Pro Gly Ser:
645 650 655

Gly Leu Thr Asn lle Lys Thr Glu Glu le Ser Glu Vai Lys Met Asp
660 _ 665 670




Ala Gu Phe Arg H's Asp Ser Ay Tyr Qu Val H's Hs G n Lysolsgser 2005 680
685 Val Phe Phe Ala GQu Asp Val Gy Ser Asn Lys Ay Alalle Ile dy 690
695 700 Leu Met Val Ay Ay Val Vval Ile Ala Thr Val Ile Val Ile Thr Leu
705 710 715 720 Val Met Leu Lys Lys Lys Gn Tyr Thr Ser Ile His Hs Ay
Val Val 725 730 735 du Val Asp Ala A / | Thr Pro Gu Gu Arg H s Leu
Ser Lys Met 740 745 750 G n G n Asn G@ ¥€r G u Asn Pro Thr Tyr Lys Phe
Phe Au Gn Met 755 760 765 dn Asn 770 <210> 10 <211> 10 <212> PRT

<213> Honp i.ens. 17 Cctober 2006 27/28 <400> 10 Val Val Ile Ala Thr Val
Ile val Il eiﬁiﬁﬁ?“ iPhG Arg hk&féﬂ Ser @by dyr Gilu Vepl1 Pis piRs GdziBys Hewo sapi ens

<400> 11 675 680 685

Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala lle Ile Gly
690 695 700

Leu Met Val Gly Gly Val Val lle Ala Thr Vai lie Val Ile Thr Leu
705 . 710 715 720

Val Met Leu Lys Lys Lys GIn Tyr Thr Ser Ile His His Gly Val Val
725 730 735

Glu Val Asp Ala Ala Vai Thr Pro Glu Glu Arg His Leu Ser Lys Met
740 745 750

Gin GIn Asn Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Giu Gln Met
755 760 765

Gln Asn
770

<210> 10
Q1> 10
<212> PRT

<213> Homo sapiens




Ile Val Ile Thr Leu

Val Val Ile Ala Thr Va
<400> 12 Leu Val

<212> PRT <213> Honp sapi ens

1510

<210p7 Adotset 2baos 7
Met Leu Lys Lys Lys

<210> 13 <211> 6 17 Cctober 2006 28/28 <212> PRT <213> Honp sapi ens

13 Val Met Leu Lys Lys Lys 1 5

27/28

<400> 10

Val Val lle Ala Thr Val Ile Val Ile Thr

1 5 10
210> 11
211> N
212> PRT
<213> Homo sapiens

<400> 11

Val Val Ile Ala Thr Val !le Val 1le Thr Leu
1 5 10

<210> 12
Qi 7
212> PRT

<213> Homo sapiens
<400> 12

Leu Val Met Leu Lys Lys Lys
1 )

210> 13
Q1> 6

15

<400>
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212> PRT

<213> Homo sapiens
<400> 13

Val Met Leu Lys Lys Lys
1 ' 5




