WD 96/ 34099 PCT/ Ca96/ 00263
GENETLC_SEQIFNCES_AND _PROTEI NS RELATED TO_ALZHELMFR S
Dl SEASE, AND USES THEREFOR Cross

Ref erence To Rel ated Applications This application is a

Conti nuat i or\,-ié)ggﬁgg of U. S application Serial No. 08/ pe®icAb&onzés | ed

on July 31, , Whi ch Is a Continuation-In-Part of U S. application

Serial No. 5 08/496,841, filed on June 28, 1995, which is a

Conti nuati on-i n- Part of U S. Application Serial No. 08/431,048, filed

on April 28, 1995, all of which were entitled GENETI C SEQUENCES AND

PROTEI NS RELATED TO ALZHElI MER S DI SEAS | nvent ors Pet er H St.

Geor ge- Hysl op, Johanna M Ro 8ind all of 10 which
are Lncorporated herein by r Pﬁé | nvention
The present invention relates generall y to | eI d of neurol ogi cal
and physi ol ogi cal dysf unct i ons assom at ed vm t h Al zhei ner' s Di sease.

Mor e«parti cul Cadse Appligatdonsd with the |dent|f|cat|on
i sol ation and cl ormn’ig aﬁpgfumon 1sv&1|®h:aneam9cmapaet wift . &\ zhei mer' s

Di sease, :.%ﬁth‘?'s'erial ﬁé arh%‘?%bﬁt§ss Q%Qeﬁr&g%ﬁ? 325 S¥esat GHich
sequence i nf or t| on éat ed gg % g .eose (—ipt lon al so
relates to nﬁ%(ﬁﬁ§°f‘5+n“at1°8ef%c ¥5kg CAnl - §i1 AFRAEF Ef‘@a FF%? S normal and

mutant al el ex8/$P62841¢ Hddedgemckine: @8ppl Mifts whbeh dit acPrpeintatignal®osi ng
Al zhei mer' s partDogeas®, Applieitinds seriallaNd. 08/ 431 Ja8esS il PhoRerLE

related to oq Oﬁsbate&ﬁctdfnamﬁh,e&eeeﬂm%mﬁuﬁ-rﬁe %uﬁﬁéhsombe' ns, to

D1 sease, 1o ARES gpsianad A8 ks iR R Hidine Haien it [Mipakpr . 25y,

| i nes and am‘fP&’Irgﬁ’DHléﬂ’?msé’PBW% Msc REBRERE) a0Gr PavH E. Frageylya@pfgall of

pot enti allloy vdsifchl aréeirgpirporaved AMerkénney 'r=frencse. Background of
the I nvention In order to facilitate reference to various journal
articles, a ldshigngeofnd (8@ es Is provided at the end of 30 this

speC|f|cat|o sease (AD) s a degeneratjve
" di sorder of the ThehBﬁﬁﬁe’EeﬁP?’ﬁPt:f'@T \Fﬁ}gtgflséeé’rﬁ)réﬁiﬁ’a‘a & Fzg’dea)cé/ ok
progressi ve mewrojogical mapdi physiologdcabgivafupctions iassofiatad dithec! i ne
during md t alzheihmates adsehst | f icdréapaseiculb?P) . the Theesi xonse i s
accqnpanhgﬁ t36ncerned with the identification, isolation and cloning of genes
which are associated with Alzheimer’s Disease, as well as their
transcripts, gene products, associated sequence information, and
related genes. The present invention also relates tc methods for
detecting and diagnosing carriers of normal and mutant alleles of
20 these genes, to methods for detecting and diagnosing Alzheimer’s
Disease, to methods of identifying genes and proteins related to
or interacting with the Alzheimer’s genes and proteins, to
methods of screening for potential therapeutics for Alzheimer’s
Disease, to methods of treatment for Alzheimer’s Disease, and to
25 cell lines and animal models useful in screening for and
evaluating potentially useful therapies for Alzheiwer’s Disease.

Background of the Inveption
In order to facilitate reference to various journal
articles, a listing of the articles is provided at the end of
- 30 this specification.

Alzheimer’s Disease (AD) is a degenerative disorder of the
human central nervous system characterized by progressive memory
impairment‘and cognitive and intellectual decline during mid to
late adult life (XKatzman, 1986). The disease is accompanied by
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-2- a constellation of neuropathologic_features principal anpngst
which are the presence of extracellular amyloid or senile plaques’

and the neurofibrillary degeneration of neurons. The etiol ogy of

this disease is conplex, although in sone famlies it appear g0, 9600 be

i nherited asWh somal dom nant trait. However, even anongs
these inherited forns of AD, there are at |east t hr ee di fferent
genes which confer inherited susceptibility 8o-this di sease (St..

George- Hysl op et ala cod@&illatitme dfcnehdogathdPoyicalfbaties princigadl ymsghit sm
of the Apolipoprot gnick 402k ﬁﬂb@naa%b@&aracehaulafssﬁ@laiedow*mf@ plagles

f t t f S,
O 453 i e sy e R
proportion of famni P4 ‘E%&%?emﬁ [Fomplex, alf E‘fgrbgjf‘ofg“%5@‘“6§1?%d1‘saﬂ%ws to
been associ at edSwi ble #mpheniitedsas ran autosomacdéminant obgaisi. d Howevas, seven

protei n (APP) gene ambhgst ivhesklainterieéd fokims of AD, 160dre @rat &£t dleasdk. thiddOl;
Mirrel | et al., 193krskpddd Gakys Qhich confe?! inhek9da ddepRibiiithy voldHd) -
ALhird jocus (AD)i388061 @rtCacrge-nybldy of 210500 OPRL O Rha58F G101

wth early onset A Z een nagp 0 chrom)so

(Schel | enberg et aPolymorphism)gg thecApokingprateirs Eq (ARRE),gene hnpp been

Br oeckhoven et 148l . assoeoatemyzyh AD in a signifjdantopydparntdophedH masencwithy
region carries sevemaetJBitRSin life (shiider@ost hlNg Legn dediccmdtted datf .,
apha 1 anipgs) Skl 'aﬁﬁﬁéﬁf‘?‘“%?% °%%%‘;?Q§f‘ﬁﬁ:é 955“}' e
genes 25 have b&&R® é;%tr"égda%én %hé’ DS ?s‘fﬁﬁ%le e’b é‘? g

outsi de the AD3 redP8nh t!’l%e%%ﬁc%"%’-ﬁu@é’ﬂ of¥ng {Chagtier-Harlin et
respecti ve openSreadi- nglﬂlanﬁgaﬁscﬂtelaﬂ-enwg eurylel]l d9©G1.,\/a991; Karlinsky et
Br oeckhoven et al. a11992990gakyarctetakl,, 1993} . Wanghetd docus (aD3) asBSS)ated

30 There ha\cﬁthesrha&@é%reéoﬁwewmpesée@m&tﬁomycbﬁbet AD has
directions or strate |es |}rgs&§ﬁ Etreatrrent
0 e

D sease and di agno§ 0‘:}158?(’ qégﬂ one(\ﬁgggihfenberg "Zﬁétg
descri bes transf ect’1983 0?"' hlggﬁr%‘l’?é&f’are%lg 9PAC Yy Broeckhoyen gt al.
speci fi c nouse2@el [1®92Yhi s net hod may be used to analyze 35 Ilarge gene
conpl exes.  For exanpl ealtheugh &hegaivomosbme 14QYrdifioR carries s8CErHlS génédP
%gne dogagg whi Chdﬁ‘i%f&&l@b&%&g@ﬁ@d@%&%te genes el chd eéli%U sf'h n

wn' s Syndrone, an r els w
[err]- arryl oi dosi s si m #1&\? ats?ﬁ ?a%%eva QPQ fe-s-. crGy ?ighggal s wi.th
Al zhei mer' s Di seas@PCPEBYPETIRSI/t &t 'Hfﬁﬂs B Glg m&ﬁbl‘?fcé‘f‘FBﬁ SRpdddare anpes

descri bes t ranggenlmvﬁohemmlmmthe basis|rf 5dett Rhvsical lqaagigRnes
such as the tranageuwesidepities ADE region and/formalle ABSegesiaf fiuchtionsdh their

nodel s can provi de dsgpbttivO@pks fading frames (Schellenberg et al., 1992; Van
Broeckhoven et al., 1992; Rogaev et al., 1993; Wong et al.,
1993).

30 There have been several developments and commercial
directions or strategies in respect of treatment of Alzheimer’'s
Disease and diagnosis thereof. Published PCT application WO 924
23049 describes transfection of high molecular weight YAC DNA
into specific mouse cells. This method may be used to analyze

35 large gene complexes. For example, the transgenic mice may have
increased APP gene dosage, . which mimics the trisomic condition
that prevails in Down’s Syhdrome. and allows the generation of
animal models with S-amyloidosis similar to that prevalent in
individuals with Alzheimer’s Disease. Published international

40 application WO 94 00569 describes transgenic non-human animals
harbouring large transgenes such as the transgene comprising a
human APP gene. Such animal models can provide useful models of
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-3- . _human_genetic diseases such as Alzheiner's NDisease . R
Canadi an Pat ent application No. 2096911 describes a nucleic acid coding

for an APP-cl eavi ng protease, which is associ ated with Al zheinmer's

D sease andg,w syndronme. The genetic 5 information, Wiicgicavesedsso! at ed
fromchro may be used to di agnose Al zheiner's Di sease.

Canadi an Pat ent application 2071105, describes detection and treatnent

of inherited or acqui red Al zhei ner'% Di sease by the use of YAC

nucl eoti de sequences. The YACs are identified by the nunbers 23CB10,

28CA12 10 a%ﬁ':génetzc diseased sﬁcr zhRiReL! é(iﬁsquéc” bes detection

of Al zhei nmer ase soci at rns some 21

Tr eat ment i nvoqa\?@ég ?%tﬂ’tf 3P eié(ﬁ&f’ﬂgls @%%Sf? f"g“’l‘s B8RS 7 MFAEHBsome
21 t ri someidCsrdinaforaeRnRPRRIeR¥iRg GIFaNeaseHER desagaasiated

nonocl onal ankithodleBeidEris Dibgepe andaDdwtiran shndramece| rhaugdrmitic

protei n emcodftrdina kiR MRA2LR Gés ARS18EEa UsRmh ERrdfiRme sbar}&sﬁ be uséd

expression d

Al zh
ronoct onal  artd Bagpa Aighetnet RE318a3hy D Mot FeSiy sppp s Ciion
chronosone 212%130Fs 9RAATIPPR feharEiphrand Jreatmers of iﬁBﬂ’ﬁ#F% OTphr ai n

tissue. &uquﬁrydoﬁltﬁumbﬂemns&ase by the usé&hef MACsautleotisletion is
based, in pargequéaeast hthe Yachdard iikefed £508 bySehalhfibers! P3tE1®,a86ca12
sequenm a(r{gg% FF3 mammal i an genes whi ch have been desi gnat ed
presenllln 1

resenilin-2 ( These, t wo genes .and their
cor r espondi ng lblsot B??ﬁ)féd&ﬁ?ssszar QeﬁEﬁ’o%“"r% dstectigmy ot yp‘lﬁ“%’é‘?e\?e

famly of Digenee, assurigtedawith trisony rpthohobuogase SR . orTreditmguts i n

ot her rrarmmloueas s:paﬁioas €6x Oredudifg, tHeatp&bmsemhbnan o&ﬁﬂmbeeﬁesz:i n
'”Ve”ebrateéﬂ% diafr &Yl Q'aag?/ atfi%haﬁ«QQaz%ts% kgt | ons :c”
t hese genes have fo t opnent 1 hn s O
Fami |i al L& z/PRREE0 aé%&?@dm pEScoUnizg, 8 Sman BFab’Erf'e‘il 1ipugteha o as

well (e.g., d’cﬂ?é‘-?—iémqqeﬁePY chrqmeseme 3% @d, are Masid§Pcaetent changes
psychol ogi calofiliexpregsiors ok ts Alzhedimerts diiskasershagen’ scdyreypheeni a,

dreg\r“ezzlson Ml Bbné@lodsAt %éﬁﬁéﬁ‘ﬁ?gp@ﬂﬂﬁﬁ%&)a ﬂi?xara%@éuedi Zp,iE’SD -
Punan poz_( hioiaoagkind A, SEE M Bl WD AR BOESIAT catiE o! Rl
genes fr &M Cbréllégﬁh?‘(esel 12 SPE- 4) and D mel anogaster (DnPS). The

di scl osur e alSumme ; gicinct ed amino acid 40 sequences of the

presenilin protei meaﬁe@bﬁt h)ivéﬂefcﬁ: genpaséd\d id part, upon the
identification, isolation, cloning and segquencing of two
mammalian genes which have been designated presenilin-1 (PS1l) and

25 presenilin-2 (PS2). These two genes, and their corresponding
protein products, are members of a highly conserved family of
genes, the presenilins, with homologues or orthologues in other
mammalian species (e.g., mice, rats) as well as ortholcgues in
invertebrate species (e.g., C. elegans, D. melanogaster).

30 Mutations in these genes have been linked to the development in
humans of forms of Familial Alzheimer’s Disease and may be
causative of other disorders as well (e.g., other cognitive,
intellectual, neurclogical or psychological disorders such as

L cerebral hemorrhage, schizophrenia, depression, mental

“35 yetardation and epilepsy). The present disclosure provides
~ genomic and c¢DNA nucleotide sequences for human PS1 (hPS1l) and
human PS2 (hPS2) genes, a murine PS1 homologue (mPS1l), and
related genes from C. elegans (sel-12, SPE-4) and D. melanogaster
{DmPS). The disclosure also provides the predicted amino aecid
40 sequences of the presenilin proteins encoded by these genes and a
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-4- structural characterization of the presenilins, including -

put ative functional domains and antigenic determ nants. A nunber of
mutations in the presenilins which are causative of Al zhei ner' s Di sease
(AD) in humans are also disclosed and related 5 to the func BeEI NS
of the protei WO 9634099 Thus, in one series of enbodi nent tgt?{b%gs pr esent
i nvention provi des isol ated nucl eic acids including nucleotide
sequences conprising or derived from-t Ae-presenilin genes and/or

encodi ng pol ypepti des conprising or derived fromthe preseni lin

proteins. 10 The resemLeL n]&ﬁ ences :Pf tg I|1nv<i_rét|!(1) ilnnc de t"{é-
specifically di SE qﬁ % spﬁ & 4 PP E8E Bod ences
allelic variant spﬁﬁaﬁﬂ?@séuﬁ%ﬁ%ﬁ'ée domaingo APAAREigenic Apt@rpdnantfd A number
honol ogous or orthohopeieons ain ahesporéseanidsns vhichegrenuamativesof f or

exanpl e, the i nVﬁI‘iﬁél'iheE" 8VHilaseC A GnoRdmds G aSEs| W Betssdd QNG Re1 sl

gene, the hP§2 FFﬁﬂnaQeﬁgmains ogn?héh&_ﬁ%f ns Jene. The present
es a onol

i nvention al so prOVI gous or orthol ogous

sequences by provi di ngus: lﬁe?%cﬁf”ﬂ?'vﬁ ATPoRinERES-i he PTRAENEIFVRRGIRB| v
obt ai ned. The previgiesnisehatad hualels@cddecindladihy madeotide fanquencast
or 20 di sease- cabsmgiti sing aﬁtd?ezaireahﬁcﬁr eheNprésenidyn Herla0shdlo® encoding

b f f
?);Jherer sac hs\egf: ab&lﬂ%@'ig out | ne q%if\a/lég Iﬁbﬂghﬂ@gﬁganﬁ/m L?ro\é’ﬂiﬁg

aci ds of the%nv z ﬁf%ﬁn ejt‘V'eBan “tﬁaé'éﬁo?i‘?c
t her apeutic and chﬁ Y diRslceedsnmnenges (Pdice wanionts of these
preseni |l i n sequesefsened, cCallslizat vansamis biicthese pegaaitids,NsgropimMpa@s W t h

het erol ogous se 3! Cadd %molog&\{é)‘ﬂrdggthﬁ%ﬁéaiallx :L%f o
allele specific h r| d| zat "Pl? 08 CLERD1 09 Al 1ol | cat o and
t echni ques, subs® 'presema[ N seq ences. cTneEgar n ng %cﬁeﬁ‘ 's“éﬁs
and anti sensé® BOC%GQHBS%ce%rH%OFPP RSingensd thet BA%2 %&Gen&% mPSd gere.
as I nt roni c, awkdihiec DaRE gewer.anTheimw@sentuveas ionral gor provixies Sddhlic
tSﬁquences may Comia&ﬁsaaﬁa&idmmugbﬂ o oeensmg&hvse@&iceet bﬁq&ovidtz.agom
e sequences [ r %ﬁf u
preferably inclu g éﬁ%ﬁlsgch vidaatl er ag{> 13 g%%%nseca%l ve

nucl eot i des fron?’é\ s;ﬁ‘ﬁsém'f"?"rf' B § Elﬁ?lc?e b?ﬁg L1y pxgy cP"e‘ar 88 TEHAR O%6f t he
preseni | i n Ruehteerserspuging ygzéants %n&éﬂlmseﬁélms hyr digeleosiag a
functi onal donaimener afit speific mutaiet cequeantdss aal by proveding Inarthpdst ey ns

and, in particul gicH@¥ner suditvid€aitid MAY HO FBRcih¥ly bthRRed O HB¢adBt the
sequences. - The 4&:;141‘@9&&% @&gﬁ%@éﬂ%ﬂﬂy YR LO&s UG GhEiaY e

‘constructs in
PCT/ CA96/ 002663 Siagnostic, therapeutic and recombinant applications, various

25 subsets of the presenilin sequences and combinations of the
presenilin sequences with heterologous sequences are also
provided. For example, for use in allele specific hybridization
screening or PCR amplification technigques, subsets of the
presenilin sequences, including both sense and antisense

30 sequences, and both normal and mutant sequences, as well as

intronic, exonic and untranslated sequences, are provided. Such

sequénces may comprise a small number of consecutive nucleotides
from the sequences which are disclosed or otherwise enabled
herein but preferably include at least 8-10, and more preferably

‘35 9-25, consecutive nucleotides from a presenilin séquence. Other
preferred subsets of the presenilin sequences include those
encoding one or more of the functional domains or antigenic
determinants of the presenilin proteins and, in particular, may
include either normal (wild-type) or mutant sequences. The

40 invention also provides for various nucleic acid constructs in
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whi ch presenilin Sequences ei ther conplete or subsets, are opcrably

joined to exogenous segyences to fO_I’_m_.CJ_D.D.I_D.g_ALe.C-LO-I’-S-,—-—

vectors, fusion vectors, transgenic constructs, and the like. Thus, in
accordance wi t h anot her aspect of the 5 invention, a reconbi nant vector
for transform manmal i an or i nvertebrate tissue celpCl/OATNN23SS a
normal or mutant presenilin sequence in the cells is provided.

I n anot her series of enbodinents, the present invention provi des for
host cells which have been transfected & ~ot herwise 10 transformed witH
one of the nucleic acids of the invention. The cells may be

transformed rre.aﬁ N ﬂﬁseﬁﬁ!ﬁ.msfeiuﬁhcaé Ora%rewaom%ue or NéifHleRkE, Agkel

constructs of e ven o, e ess the
presenilin se§B&H %%f;" #ﬁ%&t?"ar\?‘f’#ﬁeaﬁ E'elqimmcesn%" e c%)lr?\?éﬁ |onxtorés'be
used i n assaySXPEesLiaR VEFLOFSHt FURION SVECIRTE or LXANFIRNLE FRRSHIVC T cﬁ%‘daf fect
normal or nut ahé pikesenithus, in ageprdssieowithihamthent aspexit wit bhe he nor nal
or rmutant resggpehtibn, a PEESHHiRAnt HEbtYr B Chrdiadukaiy dh tamATLd:D brOr

effects of therer:e'L%@% r.?ésJE“ %ES. 2 %Sﬁ"p'zgﬁa é)rnoE%aEVQ ‘I&:‘?-.ahg ?Péseeiﬁri' shi N

pr ot ei ns, I NS, antl genic erm nants,
20 and/ or anBPEBRRS 1B‘f tPﬁec‘?]r?\?eﬁle?P"ldFPansf or ned ceI |s may al so be
i mpl ant ed i nt o hosts, anotdierdsarid¢r pinsnbédimenhe; aphmipresent inventlhen

reasons. Pref Brb@fdd ForCROES dellkUML dRNERE| Biert RirkfsféBd or BERAIRe,
Fi brobl asg bQnggPéﬁn%‘H vifh Sl Qrgﬁé‘MhEcGA?@J‘s@ the i%%hcf “”-ﬁé as

wel | as bacterl nenmat ode,. | nsect é i nvertepr at

cells. For uSeilsdtay,be; FRRRFIRIMEG, Tﬁee]'P’eFPﬁcP“rp”EEI ? pﬁ?&g?ﬁﬂ%
enbryoni ¢ st epnckels acidgoerstrussmepfsthegdnventioar Ar| hame I@etrsnsfomed

| n anot her sesbeas Gfo @xXbPdsstites prefenilias 88fuentesnt | Pile tranBfoymeéte Tells
aScoctat e wi Chrag arencish by BS WA s deiGR TS Sprth o/ WEOLOHS

Gosent | al T3 aPR/E AEnas, somRorias’ MR agedsd Wikiar offaurant Brdlen iy O°
rabbits, dogsexﬁﬁ?%slqj’oa’f’§i°%ﬁé\§ﬁraﬁ? geith thea'?ﬁF“ﬁén"ﬁd\%ﬁ‘F“ﬁr Pﬁ&?%%’-lif"n
addi tion, inverbeeimt,camider syhich modularei oe nbraitddesonratfienseces, they be

used for certgbpmab oxamhhﬁ@tgm%msﬂ& ol PRbaUEIRhE SFeéhedli0d¢HCEELdRANS,

ot hor for e of PEY SRS el Hibcedbndt (falhf 4*‘“*??“9 Pt o

gametes, 3hd 8RRAPF |¥’§ic‘?81’?'§s Yok I’ihﬁeﬁ‘fﬁ%mﬁcl Lﬁﬁﬁ?@fﬁ ccel&F may a§Qa
fragnents, ni begtmplantiednbhtediwsteectndlivdingohumanst, ofer ti@rapeuticiawerti on
vectors and t Benki kfeasohil | altefereed dicst @elLglcinclude mammalid) 861134 320m

PCT/ CA96/ 00263eyronal, fibroblast, bone marrow, spIé%h, organotypic or mixed
cell cultures, as well as bacterial, yeast, nematode, insect and
25 other invertebrate cells. For uses as described below, preferred
cells also include embryonic stem cells, zygotes, gametes, and
germ line cells.
In another series of embodiments, the present invention
provides transgenic animal models for AD anéd other diseases or
30 disorders associated with mutations in the presenilin genes. The
animal may be essentially any mammal, including rats, mice,
hamsters, guinea pigs, rabbits, dogs, cats, goats, sheep, pigs,
and non-human primates. In addition, invertebrate models,
& including nematcdes and insects, may be used for certain
35 applications. The animal models are produced by standard
transgenic methods including microinjection, transfection, or
other forms of transformation of embryonic stem cells, zygotes,
gametes, and germ line cells with vectors including genomic or
cDNA fragments, minigenes, homologous recombination vectors,
40 viral insertion vectors and the like. Suitable vectors include

l

SUBSTITUTE SHEET (RULE 25)



vacci nia virus, adenovirus, adeno associated virus, retrovirus,

| i posone transport, neuraltropic viruses, and_Herpes sinplex virus. The
ani mal nodel s may include transgeni c sequences conprising or derived
fromthe presenilins, including normal and 5 nmutant sequences, intronic,
exoni ¢ and untransl ated sequences, and sequences encodingcﬁagﬁﬁh of

t he presenilfﬂ@’ as functional domains. The major types of ani mal
nodel s provi ded include: (1) Animals in which a normal human presenilin
gene has been reconbinantly introduced=-i nto the genone of the animl 10
as an additional gene, under the regulation of either an exogenous or

an endogenous pronoter el enen ej r Nl e or_a larage
genom ¢ fragne f,"cf"hf "?‘é’ﬁsa gn%ern%g'gtﬁ%hagn&?g 5 ?%'?oecsieaﬁ?}lin‘r'l%gsﬁerﬁ%%i en’
reconbi nant |y $8B98PRe,(tE@nFRPT o deYraltronis: MiEwARssaBf Horpesnpimplex

honol ogous pr esdirusi n Thenenigall modedavhayy duslnde drransgenix sequegnoss
targeting; andcgmpkilsiMy o 8fived £06mDGid peaRe®n 10ls, ODEcidingenéAhd P land
homol 0gous Br e3aPkht kefidfes, .ﬂmﬁi@,eeé;mgﬁsos@%W&Lxslea§& W, the
partial subStitutlon 0 secli ences, encodi_ng the urrﬁn onol ogque qby ,
honol ogous and - BHBHSTSER o TR nﬁ"?%?%f’rfngm? RE#peRLHRE SUCR Wi ch a

mut ant 20 hunéanptionali domairshe Fhe wrier typesinihanimgl mrdedguprevidedo t he
genone of the anclGdeAs () aaltlinalendh Weith aufickiial hEmas (pielien@Din genef
either an exo0gaguiedd ARoRRLRIANYInPEQIREA! 1RLE ! gefilitt AT the &Y™ 2
m ni gene or a arge omc_[ragnent; .In I C a]eacr;utat ,..human

preseni | i ntfen@shi8 %@‘r‘f‘f’@‘?j rﬁf?‘r?ant’?%% FETRAFIPE, OB RAPET B poth

copi es of the &xPasmous [OFBRRRAPTEPPUS PHIMOfecnkemept, and@fpledfhex a
reconbi nati on minfgaee tcar gelargs gendnbde fragwehe) iMMehich Omdrahd kw@res of
one of the ani gRbgen{MMPLAALUSad HReRNFeddRARERELY subBRYCutiREForERERINaNt |y
"humani zed" by tE ar.t |salofs'%)st | ULy 0 v oo Ofo&@&;‘i%@%ﬁf ﬁ{]C%dl ngya mut ant
human honol ogugc’ 5 Yeitio] ogous ?3(? ‘reconbi natll‘"%n or. gene Jfar g?e.tnlen . (3)

Ani mal s i nYfhi SAMAlegRUS, KFecombinatdpl o IeRte LRFIYHRG i 4 ARMAY §npl"g§‘é1hiq“ien
genes has beenor botkcwmpieaavt lone ofr thkicedmabt® hdrelggowspresetikbim gensak
as an addi hia98abedtt FacombBiigint1pe *hagidized® bPicrRl pALEL AN sAK8EHARITNOT

an endogenous %??%ﬁng%b?%ﬁ%iﬁQhashﬁér;hﬁ&é‘l%i#?nﬁoﬁl@oﬁ? | arge

genom ¢ fragne a_nut ant VEI‘?I Qf . t hat

_ oge

ani mal ' s pr eseRPPPACHAATIONGE % SRESYMA%hant f$)  Animaie 3n whigh 3 mEARE o
bot h copi e80of human peasnidin@aneoaasbeen rgremeifiantdygépkraducad ninty e
reconbi nati on gengeecof ahgeaniwpl as af4dddilédonkl Gyene, anhdedt Thenrefuldtione
or both copi es o¢f e 2fie0fan?BxoddlindN bEPAN SrRbEEREd ipRoRBEES d1akenbfehd as

partially or co et el . 96 9 .
PCT/ CA96/ 00263 eggker a¥nim.gene or a lg.\gge Je%a ?c fx_‘aﬂnem:, in d‘é’lig{lead ‘B‘i/tant

horol ogous r ec SHBRRRYREDILig RN BRr§heery resrmpinantly sphaiitused: £3%,88 by
the i nsert2sn eor batistddpiesopf hehenbhalclhomologous presenilin gene by
homologous recombination or gene targeting; and/or in which one
or both copies of one of the animal‘’s homoclogous presenilin genes
have been recombinantly "humanized" by the partial substitution
of sequences encoding a mutant human homologue by homologous
30 recombination or gene targeting. (3) Animals in which a mutant
version of one of that animal’s presenilin genes has been
recombinantly introduced into the genome of the animal as an
additional gene, under the regulation of either an exogenous or
an endogenous promoter element, and as either a minigene or a
35 large genomic fragment; and/or in which a mutant version of one
of that animal’s presenilin genes has been‘recombinantly
substituted for one or both copies of the animal‘’s homologous
presenilin gene by homologous recombination or gene targeting.
{4) T"Knock-out® animals in which one or both copies of one of
40 the animal’s presenilin genes have been partially or completely
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reconbi nati on or gene targeting of exogenous sequences. In preferred
enbadiments, . a transgenic nouse nodel _for AD has.a 5 trana_gen_e__encnm ng a
normal human PS1 or PS2 protein, a nutant human or nurine PS1 or PS2
protein, or a humani zed normal or mutant nurine PS1 or PS2 protein.

| n anot her ‘? | f enmbodi nents, the present invention  pcpicavé6iass f or
subst anti al § € protein preparations including 10 polypeptides
conprising or derived fromthe presenilins proteins. The presenilin
protei n sequences of the invention incltde the specifically disclosed
sequences, variants of these sequences resulting fromalternative nRNA

splicing. allghieteaby Aind18hoys rddBiBEnAAH°BE Gene RDOOTIAORN b

ort hol ogous rlants 0 uences. or_e

O oS LS etk by the JUHECAAR oF, SHbqEAsRbas B HEBEACISH 2
protein, the reRSEbinatignor geneferopbimmRE progenaus FRaueneesent IRnventi on
al so pr o\gréterged cdnbdAifehed)! 2 Lpansfetizlcogouse aiodelt e @Pohaspaot ei ns

by provi dighg %Q?Qﬁe by i 6 §W:J}u¥i‘rhﬁ\%§ paayopeegzoss:bfeixy %Omuem@ ned.

The present invenfion also rovid

di sease- causiTHfaPaPF RIS §g§e ,ng ¥?$er‘f‘§1 b?r a hwgéfﬁgurf?f"ﬁ nBfber of
speci fic nmut mt@sqm P3AdoBH P37 BYPER IRy met hods by which other such
vari ants may be r G anethemwidexiiasatof emboBimentse the prreseatninwvdnttilba

i nvention MayyRridesUed sibkBaheiat19f pafe poRENR PiebarhbesD Ucl Ga sy
reconbi ngyt ?zﬁhyﬁgﬁ c?é? coxtg%igﬁ% oF. déme%t %irgrtn éﬁePQLSér?ﬂiln'snnggéﬁ%sﬂ

sequences an prese
het er ol ogous EqREREERLLin: Proteiy 56‘115?%‘6?%@& t%r‘%ﬁﬁ?’é ”ﬁ}?“dﬁsé es

i mmunogens orspegifinalkyy disclesedpegquendesnt yaviante ofr thess [sequence®i n
sequences, i nedsudtify Fronalbenivive AR BHlABIngc@12BLLS, variAnRBOYE ded.

Such t {
agfd pro ‘ra'eglr. uegsesggw ggﬂﬁgﬁiéﬂ%g X"ﬁué ci”EH:tél L %E OQr%eBE &M NO

erw se,
enabl ed H8r eifFPHFRRF o ¥ XBr y “PHPFIRS a§f“’ﬁm8‘°naﬁﬁ°v“£espra‘8‘f‘8?aﬁ’5fi at
| east 9-154 m&xawv@fmthe h%ﬁJdPFEEvaethPr B3 pIRten ot MPRlsequence.

O her pref er rpambtedhs cdrsd athet hePH Earoerihi N The ppesdr Mnventisc@adsbncl ude
those Corres&Q%ﬁhaﬂst&li&iicoﬁafEHﬂ%soEnd hoﬂ&T%g&ﬁK“Hﬂ QBEbOIEHBysnirQEexns
ant i geni detb?({ mé'lt,:ggéfn met\:ggd b}T %Sx‘gcgmuchr vgrggn ntsnaa %ﬁil cul ar,

nmay i ncl ude g 0 seﬁuences
i nvent i o#%al wtpﬁawdesT%Prsaenwawsa ion siepnsperifiraliy BRreviApenfor
presenilin sowmsanteer digeage-causing variany® 96/ Bué) Presenilins by

PCT/ CA96/ 0026ﬁsclosing éSQimbﬂi'eoﬂrsp‘éHbﬁﬂ Snutahe éé&uméehwwepeaemmg

Sequences 10 o Qhdhe 'cﬂ”o{?:w} SR G AnlE hid e EBugf&é’J; HBeqi ﬁé
t hese enho |rrents eser% nventlon al so provi $ ods of
produci ng al | (?F“Pﬁet%(ﬁfé’t 182 98, Fhe pRTEREIER R IPe: BT |’s"éa HPrlgt%r"ef

derived gpomdipggo§¢:egemlqerﬁgeut1c and recombinant applications, various
subsets of the presenilin protein sequences and combinations of

the presenilin protein sequences with heterologous sequences are
also provided. For example, for use as immunogens or in binding
assays, subsets of the presenilin protein sequences, including

30 both normal and mutant sequences, are provided. Such protein
seguences may comprise a small number of consecutive amino acid
residues from the sequences which are disclosed or otherwise
enabled herein but preferably include at least 4-8, and
preferably at least 92-15, consecutive amino acid residues from a

35 presenilin sequence. Other preferred subsets of the presenilin

~ protein sequences include those corresponding to one or more of

the functional domains or antigenic determinants of the
presenilin proteins and, in particular, may include either normal
(wild-type) or mutant sequences. The invention also provides for

40 various protein constructs in which p:esenilin sequences, either
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I n anot her series of enbodinents, the present invention provi des for

t he production and use of polyclonal and nonoc| onal ant i bodi es,
i ncludi ng anti body fragnents, including Fab fragnents, F(ab')[err], and

single chain antibody fragnments, which 10 selectively bind to the
presenilins, or to specific antigenic determ nants of th LLi NS.
The anti.bodi e?QPé?“Bg raised in nouse, rabbit, goat or ot hegc‘iéﬁ'@[ abl e
animals, or nmay be produced reconbi nantly in cultured cells such as
hybri doma cell |ines. Preferably, thesanti bodies are raised again
presenilin sequences 15 conprising at least 4-8, and preferably at |east
9-15 consecutive anm no reS| du r,om a presenilin seque The
ot bodi s GPERMES RECHETAS e s -t ash T PRERHEP ARRRIER I et

t her apeuti ¢ andfueieminrateins|andathenkiksescin Raroydance with these I'n

anot her series embediretitspntiss piriesept cisoenhtiov ailisocopraeides dor desthuashofls

of screening or kd&mnigvam &mtxﬁl Bfove Mlskribed PRbLEEUAL WRLhOLSffrise, or
conmpounds vvhgch are SR %Ql ‘%( tﬂ u&, n?.rlms i nhibiting the expression of
the presenilT es AN €i ns PS1 or PS2). The assays may be

performed in vi t ro ush rﬁmthern%?l“tetsaﬁgfmm&&’?s the REPPSRS iBHeReiqn
| i nes, or reconprewides2Sorceii¢ priodustiay and yse ofupehycldmalt and gymwicional

ani nal modfel S eaabiwhiesa PRéRiding! ﬂnﬂﬁd’ddiycbi'a”émedcbe fscRdE ngayaklet ect the
resence o e ecr (0] (o}
P Fegﬁﬁéﬁ% r?&bq 5?&%‘1::8? o) QnP{ 7%?%:5@&&&' . Wh€én

presenilin-rela enes or*tgﬁ\ felns on asis o

decreased A ERPFECYESY PIng fe 589 WBGE&?'IB%%'ed’rI ggeygees.fﬁgoanugemc
presenilin-rel aﬂeﬂemmm of ddhecpseseniliings cJthed apribediesamay be raiged| in
of expressi on OmodséArdabbigeeateoff. otHed BhigahlaC afihalbs,c or may G5 Produced
fgfﬂéﬁstcgn; B{gkgﬁ&mﬁaﬁhy”ﬁh@&@%ﬁ?@& %’iﬁlQrsﬁ&P'aseﬁ?ﬁﬁ)dom cgpfr%?r?étruc
ol 1's known, ©o. Bipieaabiy. £5¢ asfugbd Zprfegaﬁeraa | poath HARSRtEh Srghess
express a pdtti eam'rl%nsséh.}qwt 4- a, Prefexatiy ahdleast grlbnpensesytive
conpounds are aeduibgb tazritiheesiduesedrama Airesenilimwequences.uf Thei antibpdiesd
of time (e. 9];’ 8f 7¢he mvaaeli&li a9’ bé Nesdi TROLRE! viaibis UdiagRibat &) Di t ]Ehe
expression o S e ion from
an' 40 establ i sKEATEREEE BN clbenil ‘4%?’&893%#’18 SR ot B e
VO 96/ 34099 In anot er series o embodlment tﬁéc? Gegggt n

-9- de@ cr poeviiddgsopethods nfr sFEeRitgy ogr@#@traéuxmmem&smﬂé
~cells are from molecolmst oki atitdic ebmpoumis stidbh csxen chpable of indudioly ast ony,

?lnifgﬁlt ?gtn onma or ;ﬁnﬁ(itt&'n Eﬁe@&dsrgrbhﬂ@a o tﬁéepresent:.fli’ﬂ éﬁfdg&eaééce%st Ihgn

'prow des net hodéef%r gqn?lf plrrg el rfsia%gnﬁg%ﬁ corrpo do&g'ﬂ:%m%gﬁb

bind to, or ot hePwmmeqY er HEMorgadhzed irell lings.s oF; Feermbipgat

. prot ei ns an2s corpblinisesi, | brlmminta esihgygheusransgenic animal models enabled

' herein. 1In particular, the assays may detect the presence of
increased or decreased expression of PS1, PS2 or other
presenilin-related genes or proteins on the basis of increased or
decreased mRNA expression, increased or decreased levels of

30 presenilin-related protein products, or increased or decreased
levels of expression of a marker gene (e.g., B-galactosidase,
green fluorescent protein, alkaline phbsphatase or luciferase)
operably joined to a presenilin 5’ regulatory region in a
recombinant construct. Cells known to express a particular

35 presenilin, or transformed to express a particular presenilin,
are incubated and one or more test compounds are added to the
medium. After allowing a sufficient period of time (e.g., 0-72
hours) for the compound to induce or inhibit the expression of
the presenilin, any change in levels of expression from an

40 established baseline may be detected using any of the techniques
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cel lul ar conponents which interact wwth the presenilins in vivo 10 and

whi ch, therefore, provide new targets far pharmaceutical and
therapeut Ic interventions, as well as r econbi nant, synthetic and
ot herw se exogenous corrpounds whi ch may have presenilin binding

capacity aﬁgog%efore may be candi dates for phar rraceutwehcmsmmgents

Thus, in o s of enbodi nents, cell |ysates or 15 tissue honbgenates

(e.g., human brai n honopgenat es, Iyrrphoc te | ysat es) may be screened for
~ proteins or other conpounds which "B nAd to one of the normal or mutant

presenilins. A ternat i vely, any of a variety of exogenous conpounds,

both natural ld% Shld 'a%Q ﬁf‘%%iéﬂﬂﬁi@t pﬁeféh@d enbddixients, Othe nal |
8 p es) .

nol ecul es or cre nili i ng

capaci ty. | Fells FE5P g%é“’@ﬁ%%a; 'f%% 1 P:n as?%ﬁ élé5 éc]on ucted to

det ect bmarnglmenghi%a&%l‘?’hacaﬁ’ﬁﬁ‘ HRSTS éﬁ% LA 8FHRET® noi et y.
The "preseni lcrangpopEteeells roft kbecimemwionaay be any pol ypepti de

COFTPI’IdSI ng f or der 'I\&eﬂn&m?é? BePOEdTHE @iboATREILs)! €5€ (briesBnpr DiveintioA5
I ncl udi ng unctlo i.NS S
érhl%ggds ey 4 %Qﬁkgﬁ;rﬁs QE-% ic?sn 3nkSo zt R@mpounds

presenilins, n-fusion pr ed% x detected by
non- speci f i c"#éa mad(te gor WheTy §e|‘}i“ﬁer'1"f:}§cbxfrl SF ek, 'cXP&rr], GTPI GDP
ratio) or bypspeeaflinseathe @xroteins anthmempounds Midir jnclude,spdpgrnous
producti on 0&;eqﬂaﬂﬂﬁscdn@ohbﬁts?wiensimﬁctowm t.’iﬁ pdesmsitmmm whi ch

can be g?@' t%ﬁﬁdwRthg' thekERbte! %E§P&@3hew ta mhﬁiéﬁl Sand

di fferentr al bridi Zati.on

f
i nvol ve vari éPPGﬁge‘b'hi‘{ ﬁ'@téwe'ftgl%ﬁw Y "% "Eng'é'hﬁf uee‘:s"’ltltll ?&?‘[‘% edé;nt%q @ i on
by affinity otherWissrraxogeaps comppupds |‘§'64°Ht¥‘%’h haveppEesanilin bimithknt s
and 35 boungapaéiey nend)r théheforeonpay ks dapdidanero goecPipmaceynical 3)

: he E' ngDI eC"Qgt@Btht ofifsl, | O cﬁ&s%ﬁrﬁ.& ASOlembod fiéhts]) celE Meates or t
WO - ri S ens S resen
y ﬁg :'BBPSV?%%S ates {% ga e & $ta 5.§ h&Iog%ﬁ’QQQé ”El%hoE p

i nventio I dent | rotelns
nol ecul es andY#@tes} Heay E’Gnﬁﬁfﬁﬁi&edcﬁﬁﬁtﬁ’l?t&fmﬁnﬁﬁl Xil*h TRE YRiSP of

normal or bind to oné/\@fgchezm:&glal or mutant presenilins. Alternat::.vely,
PCT/ CA96/ 002@& of a var:.ety of exogenous compounds; bdth- naturalliyubaotrring

preseni | i ns. méP Bl Ee(d 5 O 18BERPL G deEma1y dohagaies R cel s and

transgeni ¢ ani

bt ed

from subP8ct PBEAAPRY rﬂ?ry F’ o)1 ene n‘g?’érﬁreﬁ gg}? Ib"ﬁlal gaep eg}pr ?sment
i nvention pr cAckeof nehersd smbGdinentenan f3A54y SEC?P%GGn'EE; clﬁ’l"eFﬁe basi s of
their abilitybinding bétdvean! at premenidisi compohentht gdcsome | other modety.
INQE rac]el ! lél[ alppe » ke&&Aimt beapaiedthemrma hiB&ys imal’ Be canyllpviybepeide ,

err err e r
rate of 3§f.x§g o“’rr (I% "'Irlwe eaét’:%}‘l %he ev %’gb@dﬁp g?ﬁ zgfﬁig%E@irP
peptide 2§ pnsdudingnfunatdopakdamaing oF e%rllgeb*c

presenilins, or presenilin fusion proteins. Bind;ng may be
detected by non-specific measures (e.g., changes in intracellular
ca’*, GTP/GDP ratio) or by specific measures (e.g., changes in AS
peptide production or changes in the expression of other

30 downstream genes which can be monitored by differential display,
2D gel electrophoresis, differential hybridization, or SAGE
methods). The preferred methods involve variations on the
following technigues: (1) direct extraction by affinity
chromatography; {2) co-isolation of presenilin components agd

35 bound proteins or other compounds by immunoprecipitation; (3)
the Biomolecular Interaction Assay (BIAcore); and (4) the yeast
two-hybrid systems.

In another series of embodiments, the present invention

provides for methods of identifying proteins, small molecules and

40 other compounds capable of modulating the activity of normal or
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m cr ot ubul e associ ated proteins, or other biochemcal, hi st ol ogi cal, or
physi ol ogi cal markers which distinguish cells ____bearing normal and nut ant
"presenilin sequences. Using the transgenic aninmals of the invention,
met hods of identifying such 15 conpounds are al so provided on the basis of
the ability Q&°’Q§ﬁz% conpounds to affect behavioral, phy5|gkgghg@hngg

hi st ol ogi cal otypes associated with nutations in the presenilins.

I n anot her series of enbodinents, the present invention provi des

met hods for screening for carriers of preserilin alleles 20 associ ated
with AD, for diagnosis of victins of AD, and for the screeni ng and

di agnosi s of rel 65 preﬁgﬂﬂfn andu§ﬁ;& & rmal ceeﬁ%ngéas xchl atric

di seases such a% &Eh Fenra and epression, an neu oro |c di seases

such as stroke 'éﬁ%P%f@’-@EF’aFeus ‘%nﬂ%@lcvﬁwlagg‘iﬂsapédtw tR¥Fa8eR&t i ons
in the PS1 or PS@v@iticgmenes.celler ebtdinpdafdénrsubijagheosheariag hormal or

acconpl i shed bymaﬁzmqﬁesemmﬁ@énaaprtﬁehgreb@ﬂnellﬁvaﬁu& PrB¢iddl Wecteaem C

and nmRNA/ ¢ , 0 Slhﬂém ng C

enabl ed DN'ﬁer ern, | nq?gg % su%rhn%t d%aségém’j1 EE)Qgéetgithgﬁ %Qﬁt%qua ure
or augment afFbrFoft "?l'gﬁ’ﬁ'f‘d‘l"np?gs%‘ﬁ PFﬁB%/f& Pt yt%&f‘ﬁf'a?ﬁ’el

presence of speb?ﬁl:lmﬂ’ac?f\ﬂhq presenildnpedinprachdlyiam fa®’, Na*, K* or
presenilins. Thothes Gioneleversl di‘l RYCASSUish, DESE bodiPPerdee D2Nkhtd of

proteins are pr p@&i%eh { Qehefl] féfer Spgess Rt ﬁﬁ%é@kﬁ”ha%

normal presenili el ectrophoretic tLC éﬁ eavage

t eol
patterns, i1P nn?ﬁ? ‘f‘?ﬁ%"&s Blfe t‘?‘ﬁ?sﬁﬁf?cﬁfs 5???#1% °<flc Bg?%“’zfyé FoRLE i
ability to bi ndmbpeativiudeapssaniated prateingdi 9y @ther biogheménal and
di agnosti cs baseistylwyieel| corr physiicldgiidhd, maiiddsowhich dibingeish eatsded
whi ch detect di Mﬂﬂ@%ﬂuﬂl% RAEASE preseA i Begletbesdi I B8indUGlecOt i de

sequenci ng. - hybLLdl £ALaN.HENG of t%eli%r%{;é 5! fnBld WNUGLEOLIISY sucn

restriction enzyne (ﬂ
electrophor¥§| cCOMRAYR af% so prov; d on ggﬁ the abilzty of the
PCT/ CA96/ 00263 compounds to affect behav;oral, physiolggical or hi&S§jegilo&hr) ,

PCR mappi ng, Rﬁ{aﬁa‘dﬁﬁeecabﬁma@banwml miic & 6B in ch&lgﬁ%\éaﬂnms
| i gase-medi at ed det e i Qe glggséﬁr og§ &HL%mHRéé‘O%F % g;l s are

al so provided which detect
przt ePnsVlreactl I ﬁ%gg'i : frc’rofc egslf%‘gﬁarréf)% Prﬁﬁ?)’é’ﬂﬁ&r gﬂ%

gl ycosyl at i4h, g#mait@ﬂ with AR, dé??cﬂ\"-ﬁsp%%bt#ol"yﬂmﬁ:I@a#ageamhlfloe‘r sh¢ ons
in presenilin scréerdagcanptdiagnosianst akilaned girespoile tandnseémilenal

modi fication; gemedidisat pay&;seraaediaarsaseéﬁéu 3 Bt RighiaAch |ader .
trafficking of de%?&[gl‘ii% niLig r%%@l%oﬁd‘&i'séas &Qﬂ%ﬁ%éo&&%‘i& ré)'#gﬂral

| ocal i zation 10 presen rda

di agnosti ¢ ki t SREPRFIHAGS: pYRAGH Agsafiaged WEEh mrtagiens Ho thg RSt or P
necessary faF tégenehovScieenitidanddon@iegnreis apche. accomplished by methods

based upon the nucleic acids (including genomic and mRNA/cDNA
sequences), proteins, and/or antibodies disclosed and enabled
herein, including functional assays designed to detect failure or
augmentation of the normal presenilin activity and/or the
30 presence of specific new activities conferred by the mutant
presenilins. Thus, screens and diagnostics based upon presenilin
proteins are provided which detect differences between mutant and
normal presenilins in electrophoretic mobility, in proteolytic
o cleavage patterns, in molar ratios of the various amino acid
” 3s residnes,'in ability to bind specific antibodies. In addition,
screens and diagnostics based upon nucleic acids (gDNA, c¢DNA or
mRNA) are provided which detect differences in nucleotide
sequences by direct nucleotide sequencing, hybridization using
allele specific cligonucleotides, restriction enzyme digest and
40 mapping (e.g., RFLP. REF-SSCP), electrophoretic mobility (e.g.,
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I n anot her series of enbodinents, the present invention provi des
methads_.and pharmaceuticalpreparations—t-of—tso—hr—the 15 —treatrenrt—eot

presenilin-associ ated di seases such as AD. These nmet hods and
pharmaceuticals are be based upon (1) adm nistration of normal PS1 or
PS2 protei nsw(,g&}‘og;ne therapy with normal PS1 or PS2 oegIrcA96/00263
conpensate for "or replace the nutant genes, (3) gene therapy based upon
anti sense sequences to nutant PS1 or PS2 20 genes or which "knock-out" the
mut ant genes, (4) gene therapy basedttpon sequences whi ch encode a
protei n which bl ocks or corrects the deleterious effects of PS1 or PS2

mitant psi | S3PpEsems 1oEeR bRt rﬁg' JABOPLLRTISh, eaplcdn nifleh, |
Pa1 25 |or psoCRRpYASRs dRoat Jiadiarhd dkEEnply A TRELBH WEREr SRR
forns of PS1l oPthep metdodshare AleCcPTRVigied phigh detgrt Wrrarmal P¥RIRASIPGe
bl ock the aber bnPsit umrski, CAPRS crupaateiis] reacEBRy withpPSl £ing2, byr cAREEr i Ng
tlhe structuge g&.éhﬁ_?ﬂ?éﬂh HYsphBSyldiion, gPdbEEAaBYUch NejlycERLiaROl i C

cl earance, or .Lnhibitin e, n n . . ce

wi t h anot her ag%'%%?nnoﬁn t° fe f‘%\%eeo&ﬁtgg,c{%é’%%? alitoetr&tr’ign%f”{ E’é—glg%\%e%tqgon can
be used as st aFFPRECHAEALR. franslation; Ang) Pﬂ‘?'ﬁ‘g"%f"@ﬁ‘?’&?bf“&%ﬂbﬁﬁ‘é’&ﬁds,
t her apeuti ¢ dr ajsexations dnhthe tipgrscefludmul and lextiregeliwlaac grasficking of
Al ternatively, peaBénilin gihé Grdduecsf ¥ RBhofMAD AuitdactIilax 166alyzdtion

[ ternat i vel y | i _
Fati onal dttg of te HERRERLIChASO 2o e AREL Fy i, R0 SATRSS, o g

. i
am no acid seq&éﬁ%%“i% kiEs (aRe greerovifed vk a'ii ntRbEe ) tRE F9ageREE
1-25. In 40 avdfessary datcthe [pboverdesasibededinanassdic qexeeng. bi ol ogi cal

WO 96/ 34099 - In another series of embodiments, tH ipredEht QiRedrion
e w hdgﬁgﬂérés HorBdl i Shalkifdetcloat SrgMrBfLORP HoaoUEE Nidd AR
Nnber o718 aRREIeRy, SR priseniitpiilaociAERd SERdNeh gullt Si Bn" Cfricile

(deposi ted on RgEReAD @nd| phaymaceuticals) Rugu ke pasrd yeop dEbho fdpigistratien

June 28, 1995) pfanchkrwyic @83 on H2rpeot@ink) 8 (Rilcyus tthdrdpywith normdls PS1

I'l:996)- L 1hi <% PS2 genes :.Bré&:fpeas?eé!ﬂuzi op Qépiata? PhaWhitdht genes, (3)
I'gure 1: 'S e a _ CLUT

or gani zati on OFL%%E{%eﬁg%Y bégér)ﬁ{ %i%g%qéyggd%%%%%sggr@tf&t ﬁsel i Tt ggzby

eno
solid shad®® pHgfRes °rC('5'&flglﬁ RRTE-gPE” ds PREYRE genes. o L), 95BR-EBRFARYAt ched
boxes for altebpaedwrtop spauencesswhichencode a groteincwhinh Hlecgkspr: B =
BamHl ; E = Ecobbirétrs Itheddéletdiisus effirith; of peiPoixl psY mutdntkl ; (39 = Xbal .
Di scontinuiti e§m&1&aﬁrapy BOEd & LA and iHRaREL VES hormal § did /2 mBE LSS psa
represent undebl el 1rordhoM Sr Y8VUSHAT mor el GROGH) S BUTFELS psa
cont ai ni ng eacR¥eX?h P g gt
: 25 or PS2 expression, block abnormal interactions between mutant
forms of PS1 or PS2 and other proteins or ligands, or which
otherwise block the aberrant function of mutant PS1 or PS2
protéins by altering the structure of the mutant proteins, by
enhancing their metabolic clearance, or by inhibiting their
30 funection. :

In accordance with another aspect of the invention, the
proteins of the invention can be used as starting points for
rational drug design to provide ligands, therapeutic drugs or

- | other types of small chemical molecules. Alternatively, small
35 molecules or other compounds identified by the above-described
. screening assays may serve as “lead compounds” in raticnal drug
design.

Particularly disclosed nucleotide and amino acid sequences

_ of the present invention are numbered SEQ ID NOs: 1-25. In
40 addition, under the terxms of the Budapest Treaty, biological
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are depi cted by doubl e-ended horizontal arrows. The size of the genom ¢
" subcl ones and Accession nunber for each genom c sequence are provided.
Figure 2: This figure is a representation of a hydropathy 20 plot of the
putative PS1 protein. The plot was cal cul ated according to the nethod

of Kyte and Doolittle (1982). Figure 3: This figur _@g;@% a
sequence ali g‘ﬂﬁ@f{?‘oﬁ t he hPS1 and nPSl1l protein sequenceg&J er IC§|

bars indicate i dentical am no acids. 25 Figure 4. This figure
presents a sequence alignnent of the - 3PSl and hPS2 protein sequences.
Vertical bars indicate I dentical am no acids. Figure 5: This

figure is a schematic draw nq .of .the redi cted sjfructure of .the PS
protein. Roman ﬁmjaﬁss°ge§7‘zg°ti°§6art'h‘é°]teti§n%??éfﬁ)?éﬁg{%oeﬁg?‘ﬁg? B v Pode

gl ycosyl ati on swith thecATCC {Ragkyvillel D) astTheaek deperitifpdnchndeg fccession
phosphor yl at i onNembeas 9an24 (deposdtedchpyilt @, SKU®s) nehdremsdoh oy ©RE0S WO
aci di ¢ hydr ophi i j€positelOoR Saprie 2R dos) S Reddded oh SnRiRTC B 284 (RPodiiCed 15
and the PKCo o3l hneze! CEbshiS bhd adciiBalll AhinldrSb5 50 YefpbBHl & LatluRly 35
hori zontal drrows. i'gur e o: ﬁlsflgurels a schenmatic draw

of the pred?€t PP ruct ure of the PS2 protein. Roman nuneral s depi ct
t he t ransnenbr ane donmi ns Bxaf -Deacariptiom of| thé Mrawings are

i ndi cated as asteri sksqiied 1R0Sthiy ber@hy}e:ﬂeg 28he d€ructural
| ocated on the gapg,TREREANG: f3kCnds diackiQ ffl.d! ﬁo@%%#&%'gg#%bsz are

YO %4%%00 | gepictad by splid sHaded doxep, | GRfiad; SXOTR, AT8, HOBIHLER BY ! ovs,

Det ai | ed Descr i ppémrbaxest ot hatched| boxes for|altganphivelhspliced sequeppes.
order to facilikeserictibfVsiied AfeVaB 0 BAMATP ®li=TBE6RI OfH =SHLKETIMVEnti on,

and an under st agdi fg L bber ¥ af O0BsuPl LU fofd piscorfQiplitiegnis eiged i n
maki ng and usi ng the in egt L on, t:t he f.o#l ow nd definiti ogs acie%i%aw ded
for particular 8?%‘.’%5 g1 SetWeRR FepLEAF b?'f &t ﬁﬁdr%ﬁﬁ?gﬁﬁ_du% :
Preseni | i n.15s GeRlmig ESRGUENTeS-t hELORAR TERERIT FFagueRts containing @achgexon
Opreseni |l i no or aferdspdetkdnsy doubletéralad borigdntallaffis). The siwd of the

presenilin-2 (Pgdiomi@abPléndd Bad AfcdidibhCilider EB each geABMIl fdeqtehné NB
Qopreseni lino ora%r Pghnso refer to the manmal i an PS1 and/ or PS2
and,” preter

genes/ prot ei ns eferably  the. hunman PS1 and/ or P%Z

genes/ proteins. 15 PrEEEFI nt "ﬂg%r’rg'.‘reﬁﬁ BsEEPIRASBEATION LT & Pydropathy
"presenilimo gehket of thgrpugativecREr proksini h&hephhet iwaP Gaheulatest

di scl osed and accomiiowg bodthe mdtBod AphIKytat arod) DBelit®le (A®B2B1, 048, fil ed

~on April 28, 199piqaf 3l at 81 S1ER G0k GhelsBnER & [FellibREe A1ighmentd T khe

' hPS1 and mPS1 protein sequences. Vertical bars indicate
identical amino acids.

25 Figure 4: This figure presents a sequence alignment of the
hPS1 and hPS2 protein sequences. Vertical bars indicate
identical amino acids.

Figure 5: This figure is a schematic drawing of the
predicted structure of the PSl1l protein. Roman numerals depict

30 the transmembrane domains. Putative glycosylation sites are
indicated as asterisks and most of the phosphorylation sites are
located on the same membrane face as the two acidic hydrophilic
loops. The MAP kinase site is present at residue 115 and the PKC
gsite at residue 114. FAD mutation sites are indicated by

35 horizontal arrows.

Figure 6: This figure is a schematic drawing of the
predicted structure of the PS2 protein. Roman numerals depict the
transmembrane domains. Putative glycosylation sites are
indicated as asterisks and most of the phosphorylation sites are

40 located on the same membrane face as the two acidic hydrophilic
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including any allelic variants and heterospecific mamalian 20 honol ogues.
One_human presenilin-1 (hPS1) cDNA sequence i s discl osed herein as SEQ —
I'D NGO 1. Another human cDNA sequence, resulting fromalternative
splicing of the hPS1 nRNA transcript, Is disclosed as SEQ ID NO 3. -
Addi t i onal @@E&p‘o@ol I ce variants, as descri bed bel ow, pegreadéoasdoeen
found in whi a region 25 encodlng thirty-three residues may be
spliced-out in sone “transcripts. A cDNA of the nurine honol ogue (nPS1)

i s disclosed as SEQ ID NO. 16. Thel?erm "presenilin-1 gene" or "PSl
gene" primarily relates to a coding sequence, but can also include sone
or all of they H;@@k' W%HA@MJ m@g'ms,.ﬂaﬁé ed B%rﬂéﬁzo-ﬁlﬁl?’&)rr&fs"m PS1
gene specifica | ncl ude it 1 econpl genes created from
cDNA or genonic DNA i ncl ithaRg=RecoHRRERE FREE2 pon -spl i ce
variants. Thé- prw gene has al so been referred to as the S182
gene (e.g., Sherri ngtoxdext tal facilitat®Weview as thHee virides rexbodimenits

Menbr ane R ot @ha {ARNR) ofle N an uﬁ@e&banua dﬁomhacaafmsseiemms and
08/ 431,048, fi |§9;& e%Qr {lsggf.n maki %tel n”‘s‘ ad ’%ﬁl erfq: 1 pl‘ﬁéEI n used

herein, the t &F prese
protein encodéﬂ W‘é‘q?ﬁffg%ﬁ'ﬁamns a‘“F RAYAARS %9‘1 OPFE ?/‘h‘rqraﬁPE'“ﬁrféFed in

het er ospeci f | therederdripnidg arivo apbenriest clafne: hunan presenilin-1 (hPS1)

protein sequepg@gér®ilin, As used WEENAIt34UBCher modification hereln, the
PCT/ CA96/ 02

6
herei n as: BEQ fﬂnmgprfseﬁll o) orh resﬁgé}:c.nsb mean 1éne %reseru. 13- (?% ?I ng
from al t er nat PRE/ ¥ S ﬁﬁefﬁmﬂﬁﬁ ﬁP@zr’rRﬂﬁEes PW&F@%H ﬁl" PP§"'HF wlarpstheas
SEQ | D NO 4. upmeifigda Femmasrdipresentint: orvépieneni 1ingd teferi e cthire| ow,
have al so beemaialichn Ps1Sand)oxhpaz regieaprotdind agal HrdfprhBIpe diRsi dues

may be splicegamil ps1 ahl/&P Byt ?Qﬂé&/ﬂrm:ﬁ ;I'hese variants are al so
enbraced tw&; I n- ﬁ{?’% used er ei ngté!protel
sequence d( f? §8F'Bsé?fe§§n TDIRBL" 17.
The prot ePH hRS2 BG“BFO‘&%FE\?dtB? 'F%%BFRaﬂﬂnecéP-FSt oglisslgaedsand nay be
10 subst ant i aGeégcpibed iadUufs.ompplication Sesuaw.onsgell, dasnesiled omApril be
synthesi zed chg £adld,y afll BdberTBbbEAiHek liiheﬁézfz%etoﬁf& fa&r M1s9s),

oot Z.eﬂ' | Inngllﬂci:)%fsué il a8 alidlB bt Sod HHbeEgodct dilniitonian | 1C
0,01 ROl agmen o it BpRaR Cor RS ALL BT T (HPSLY G SEAPLRER] L8

formns,
unphosphoryl adedqlmdphateit} apaSEQaID WOs Ul phainether human ghY¥A| sdératendef or ns.

The term al soredldiggs £abh edliteriativeigplicin@ st ehé cipd1l ARith OfPdnscri.
equi val ents Of. tci'fséi%%e&”&é‘% ac) ﬁ@q%encﬂd%tionhﬂcﬁmgggi9+ %h ¥

active proteo or rot el een ,
referred to a% ‘#‘ﬁf fg I;}?%}te’ e g‘s"'s"zaegﬁeé‘?'ﬁ“ﬁgf’bﬁ”gt‘?‘af‘ rei%’fu) or as

t he Al zhedSer eRcodng: éélmﬁe residueg: may) KeARRPicqdrqut, ig smenppl i cati on
Ser. No. 08/ 4S8arktkipktel edA cDNA of the murine homologue (mPS1l) is disclosed

as SEQ ID NO: 16. The term "presenilin-1 gene® or "PS1 gene®
primarily relates tc a coding sequence, but can also include some
or all of the flanking regulatory regions and/or introns. The

30 term PS1 gene specifically includes artificial or recombinant
genes created from cDNA or genomic DNA, including recombinant
genes based upon splice variants. The presenilin-l1 gene has also
been referred to as the 8182 gene (e.g., Sherrington et al.,
1995) or as the Alzheimer’s Related Membrane Protein (ARMP) gene

35 (e.g., U.S. Application Ser. No. 08/431,048, filed on April 28,

- 1995) .

Pregenilin-1 protein. As used herein, the term "presenilin-1l
protein® or "PSl1 protein" means a protein encoded by a PS1 gene,
including allelic variants and heterospecific mammalian

40 homologues. One human presenilin-1 (hPS1) protein sequence is

SUBSTITUTE SHEET (RULE 26)



on April 28, 1995). hPS2 aene and/or protein. As used herein, the
“abbrevi ation "hPS1" refers to the human honol ogue and human al l el iC
variants 25 of the PS1 gene and/or protein. Two cDNA sequences of the human
PS1 gene are disclosed herein as SEQ ID NO 1 and SEQ ID NG 3. The
correspondi ng_hPS1 protein sequences are disclosed herein as

2 and SEQ | D N@ ‘Q“g Runerous allelic variants, I ncl udi ng P(ﬁ’gcéggﬁ ous
nmut ants, are di scl osed and enabl ed 30 throughout t he description which

fol | ows. nPS1 aene and/ or protein. A4used herein, the abbreviation
"nPS1" refers to the nurine honol ogues and nurine allelic vari ants of

the PS1 gene a tein quenc, nurjne PS1 gene is
di scl osed herel‘gl ‘%E% li’ﬁeﬂlﬁ aig‘%%ﬁ H§5 gor}\ggg%ﬁﬁltﬁﬂ"ﬂ“é& g
sequence is di SeeDREFehcFRTYI AT XM Blternagdve) spliging pé %.msmkm

I ncl udi ng del eterarmn:siput e slisalesed ascABO|XONOR 4 he Adlddciomdil Gvumahi ch

fol | ows. gemsel varfart¥)Cas ASedtil8edCbCidh, hife D HRES SRIiUNk gnZ
gene" ] e nd_4c(
described i U T Fp FEt TR i IFRTERY LD, G30e © éﬁ%ﬂ% REL B 6p2 0804 oue
VO 96/ 34099 -] transcrzpts These varzqqg?/eggeq gbraced by the

- 15 - zsgemwspsandﬂnaﬂeprm ABewset hRyginy & pxPrein Fegnence of
Levy- Lahadeid malriné J:%)loghectmnﬁmgierusahbeéh Cas/&zbamb Suc&n(iv The
het er ospecific h B g Q&Eﬂ%‘i‘xaﬁ e %{}4 o 8

sequence |s d| sc ose %ﬁ‘l n-as % I tiona ?1 man s |ce
vari ants, oY hd ﬁﬁ%%d ré’B' natu’ﬁé‘eﬁ"f%‘lﬁﬁj 9nc NeE¢ | I“@Y

codon or a reglllm Sé'ﬁébﬁi’#!f"c ﬁhﬁ!lycallv orheraymessralle. nifhepefoxs. ¢he-trpm | n
sone transcri pteprebeailii+l protéfieeni*Psn-progein? iy inteRdgen® ipcivds iy

relates to a Coﬁwgaroteiﬁ%ﬂ%ﬂ?@csﬁ@te@a%ﬂﬁguii T%i%s?@ﬁ?e@r gl | of the
flanking 10 ‘g_r ns_and Lons ter

ul.at or pPS2
specifically incC q}ges '}é/ % %Fa S reconbl n;i"rtl’tp 3 [lggf d p%ruﬁ% cDNA
or genoni c IBNA PhaRPhaEY Hﬂﬁ‘ ryéa@-w&éa%% partialiy. guiphatads.
The presenilin-& gaselpbatesd Sorheen Thef termckliso inclwdest hdl&Sicl vgehante. g. ,
Rogaev et al., dfid%thbr SuniRBbhabldqiivadentitlof bhe FEY 4REnS4deid isbglendt,.

June 28, 1995) Be1uldEn %;ﬂéal Q al%y acQ@vg ?réﬁixégkfg“g} %Eh fra%%ggés

P | 2 t
o TR prorer iR Brebain ﬁ’&fefﬁs%r%&&eaeﬁ Geb S rrbe Slef mrocedR 85"

allelic varﬁ(’ant%}‘%énﬁé?%re&sﬁécr f 1V 5aRFcRs amezelzmrdgusglatemyenm
presenilin-2 (lfsteipr GARME) deqgendk Si.SApplichitdchoSexl iNer.c08/4«xl,8&e), | £1lda
19. Additional J}p?};‘ipﬁg Capggs) . variants, as described bel ow, have also

been found in WHAN @ne 'dug?c“sead 529%%5‘ f?],%' Hﬂu&t@g.%y three
resi dues nmay bé o]v d variants are
al so "hpsSi® refers to the human homologue and human allelic wvariants

25 of the PS1 gene and/or protein. Two cDNA sequences of the human
PS1 gene are disclosed herein as SEQ ID NO: 1 and SEQ ID NO: 3.
The corresponding hPS1l protein segquences are disclosed herein as
SEQ ID NO: 2 and SEQ ID NO: 4. Numerous allelic variants,
including deletericus mutants, are disclosed and enabled

30 throughout the description which follows.
mPS1 gene and/oxr protein., As used herein, the abbreviation
"mPS1" refers to the murine homologues and murine allelic
variants of the PS1 gene and/or protein. A cDNA sequence of one

. murine PS1 gene is disclosed herein as.SEQ ID NO: 16. The

: 35 corresponding mPS1 protein sequence is disclosed herein as SEQ ID
NO: 17. Allelic variants, including deleterious mutants, are
enabled in the description which follows.
Pregenilin-2 gene. As used herein, the term “"presenilin-2 gene”
or "PS2 gene" means the mammalian gene first disclosed and

40 described in U.S. Application Ser. No. 08/496,841, filed on June
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25 enbraced by the termpresenilin-2 protein as used herein. The
protein may be_produced by reconbinant _cells or.organisms,. nay-be
substantially purified fromnatural tissues or cell lines, or may be
synt hesi zed chem cally or enzymat i cal y. Therefore, the term

"presenili n‘ﬁ " or "PS2 protein" is intended to incl CA9sr0t28E
protein in g Wat ed, partially glycosylated, or ungl ycosyl at ed

forms, as well as in phosphoryl ated, partially phosphoryl at ed,
unphosphoryl at ed, sul phated, parti aI | y- &l phat ed, or unsul phated forns.
The term al so i ncI udes allelic variants and ot her functional

equi valent's ofad NG 99B52RilliAR e3CUEbHIBUANGS Roddev! &F |aidi 19580\l £y

active proteol tlc or o pteln has al so been

gnent.s
referred to astahad p& & pr@?@?ﬁ (’e“""d""’iing a’é’héﬁ'?‘ﬁu YRrapngf andiggs. y s,
Appl i cation Seetexospesitios megmalian hpmplepuns.)ufee maygaasqmltlnez STV
protein (e.g., (Hesey- bplAcseRfuence B8 .4istD8ded héleid R SBONED aNat/ as.pr ot ei n.

As used he@ﬁ'rhd&ﬂyioﬁb?rﬁﬁﬂéﬂ5bﬁﬂice variants, éﬂfhggﬁfggéggbelow. have also
PCT/ CA96/ 0026 .refers

to the human %Eﬁﬁﬂ 5GBSy SR SF4REecSR9A gF: 2 regi"&f e?ﬁ%d%% feY-
and/ or protei rFmG‘PerEEﬁ@c‘%seMnE%ssRificFﬁep‘Fﬁjr%&n“me YranSgELRLE s & SCF%’%d
herein as SEQ ‘gredenilfn-2llyenedroesiieedgeane" prif@Slyprelates Iuxacnoding
di scl osed her eééz;@acsEQwauQ alfe ine1DHEBSGRES ol AN igE ‘éﬁé'@ﬁrﬁnnbnd udi ng

del et eri o4y ML gNhgeof) Cregiond! REAARCInHL N2 BLECL LY uONGUl, The

description ed herein,

t he abbrevi at |§ﬁ?°1fi°aH@P§"°|lEfl%? sazitgfi"ﬁbabr"&‘s65ﬁ?ﬁ%ﬁo??fb%?e§r§ﬁae‘él lelic
variants of ranh eDRB 0% rgenRsRc giiffes Apeudiings regomxindati genes pased upon
under st ood 10 #plilcecCivafifantsi! eThe qtedenDliiY G8naChal FNGUEHEh RRIEEEPEPNIS B
wherein substifd Enﬁs i'l:?e%fet '<8 Orp. GheLdORs 'n1 g1 9CBC &Y 1;caali?£9te' n

e g e R g Shobetahl, 19505 e sEIRR i 1 o

nucl eot i dé>s
SEQ I D NO. 20 (ama t hbevyrlahwdoat #k; aAPAD) 15 aci d sequence is disclosed as

SEQ I D NO 21.preBeqilfi+z 'dioPSin. apcneséd [Mdr@ini | yhe alexinespiasenidading

sequence but GaReRLA® sPCIHLge rote:ﬁ‘p'”ﬁe%s 94 Ereteizheeﬁaoaaklw d 84l glsg y

regi ons and/ or,_intr.on e to genes,
the term Onorma% uain a]flcfrls"ct%a”%unéﬁeag tegﬁgg?feis g Ry . rotein. As

used her ei?® ZéqmqlﬁgP%%pe(ﬂ“et B“B?’btﬂ%‘eﬂg‘,‘ﬂc%zt SRRSO BERERER Regvenge iRt ei n
whi ch per f or nRijscd oged iexminneas n$EQ TRy ¥0 ol X8y cadditianadnbumin @plice i s not
associ at ed ‘W t¥ari@htsAUsdideserobed deldir) OgiE 6166 NKlidn @Bund irDWnStRI&.

Therefore, as &ﬁ%ﬁ; h?&?icf{x e bB€a tP ﬂo@%?%ldg bstmr%ﬁéﬁ‘i‘@&'@ééﬁuﬁ)é 955?:@

with the usual ani_n

ase O#\n iLven
cor respondi ng 8RS m'a in 5°W§I‘f’l’am°i°5 of THS%/%BY“&FPE?@X?/ 2nts may
exi st, noRE ofemiyracRd by the ssrmdxesenilin{? pretetv@Asopsedtherein.paThgenic
conditl Oon Or protein may be produced by recombinant cells or organisms, may be

substantially purified from natural tissues or cell lines, or may
be synthesized chemically or enzymatically. Therefore, the term
"presenilin-2 protein”® or "PS2 protein” is intended to ‘include

30 the protein in glycosylated, partially glycosylated, or
unglycosylated forms, as well as in phosphorylated, partially
phosphorylated, unphoasphoryilated, sulphated, partially sulphated,’
~or unsulphated forms. The term also includes allelic variants
and other functional equivalents of the PS2 amino acid sequence,

35 including biologically active proteolytic or other fragments.
This protein has also been referred to as the E5-1 protein (e.g.,
Sherrington et al., 1995; U.S. Application Ser. No. 08/496,841,
filed on June 28, 1995) or the STM2 protein (e.g., Levy-Lahad et
al., 1995s).

40 hPS2 gene and/or protein. As used herein, the abbreviation
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state. Such normal allelic variants include, but are not limted to,
variants in which one or nore nucl eotide substitutions do not 30 result in
a change in the encoded anmi no acid sequence. Mut ant. As used herein
with respect to genes, the term OwtantO refers to a gene which encodes
a nutant protein. As used herein Wi th respect to protei m
Onut ant O meaMP %W3WBt ei n whi ch does not performits usugftr Bﬁlgéﬁnél
physi ol ogi cal role and which 35 is associated with, or causative of, a

pat hogeni ¢ condition or state. Theref®r-e, as used herein, the term
OwtantO is essentially synonyrmus with the ternms Qdysfunctional, 6

Opat hogeni c, O ASE cau5| el el eterious Wt h

presenilin genggi’%ﬁ I:SF%I Oli 5’?“71\7“&3’ Eé?eg:h‘é ‘faé:t"ﬁf“t"s
Omut ant O refer thti“prP@Qeﬁ?’F? rP-“&é%sP’fi?"thBl NSO SONAgSesences of the hupgn
96/ 34099 PS2 gene is disclosed herein as SEQ ID RGY/I1B\96/rB@26&rresponding

- 17 - Ofp&PI d%%@heéﬁddé%éénlﬁcai%nésé&ﬂﬁiﬂe'&ﬁté@"ém '1531%1'1%”5 and/ or
del etions whi CBu&\XPA 'ag;(ei awa.t.ége %ﬁ eﬁgg%gegfh% of

Al zheinmer' s Dise eno?ypes (e.qg.
cer ebral herrorl’h%lﬁlé’serﬁ’eﬂf’ﬁle’?%’tl&?dﬁ’?m ouf the,degpRiRmioR W gé?’&rﬁﬁ&lg"sand
depr essi on) whBmE®genesd g 2imsnids. uged shepefinni thep mabbgeviataiont ood t o
i nclude the varbapse refeﬁytu'ﬁ lmsmuhﬁﬁdl)bgﬁﬁbsénd a1yl n&ﬂauhcaot

limted to rodﬁ%% hSGhe SR g@ﬁééibro%‘%z ! 'ﬁﬁssa&ﬂﬁtﬂiﬁwo{s n%@%

mut ati ons unan, i.nt nt ) erm "nut ant , .

to the pret®ni Fent , Bpeieis aF¥$ G"‘Pﬁ°e?ﬂ}rda88q“enc%8&a§'ﬂ%’?wwant s
whi ch, due to whereieysnbsaitutdonsheinparsipes or dedetionsdadtheraans AL

i dentical to tpeoveimBlegtiente @ocfot sfifeetcthe essehtil cfunicitor s Itded gene

herein; nor i spidaidti.engge ﬁ&l@@i&&esequenéé%&?%@ é-.‘ﬁﬁzk%'ft %h%ﬁb gehkhoyigh
t hey encode di ?f e‘ﬁént dp;}ot el ns, funct lonal |y

r |
equi val ent to er?lemsear‘?l %I R rgétael n§ 5 tp’ﬁ ﬁ%’ﬁesﬁ’gf’ I(’ﬁu \‘/'ﬁf’ent As
used herei i naﬂb%csﬁ%‘ieﬁ(jeg’e‘héh”l“%‘%d&eﬁ%smaﬁ’& taft no TRE BeTRJIPMPEes, the
term "functi ongéne" prégarily eelatesm s a katding rsequence sefueancalmednabdtdde
identical 20 gEémé &arauucuf afHey £0aRKiRS @dgG EMEIIC ee@iod andlFel | {ad¥ensbut

need  only asssawmg &EW fts] YAGHLONT DRG] Sl Yo Hefimar
chemcally as I val ent | scl 0S nce S y
Y 22 (EREe A Lot Sohe SHER SREIeE, 8 sronal Broteinyqi Af R BSEFER)

or other pteparithkorespechete qroteins Q!Gsﬁaﬁ"!‘ iGaorpapr areansapsprotein
prepar ati on whwhich peatformmsitscQsud)y or nommal hhysdoYogixalhirplé hend edghobind

of interest. Pisfﬁé@ms\éobb&ed wiBhEPe¥ dalugitive %tf,ls@m@éum&amon
preferably at Leastad% aliheore "RE i hBEERLY 3L | 8P ondiuity §Y o' oNt
P*i oﬁer' any appr

t he conpound o er est . opr| %"e
net hod, e.g., Eﬁ?%ﬂﬁiaééy emm&grm tthPs‘%ﬂleé‘FFBb‘l‘ﬂ)r%fsth

analysis 25 type.0 For any given gene, or corresponding protein, a
multiplicity of normal allelic variants may exist, none of which
is associated with the develcpment of a pathogenic condition or
state. Such normal allelic variants include, but are not limited
to, variants in which one or more nucleotide substitutions do not

30 result in a change in the encoded amino acid sequence.
Mutant. As used herein with respect to genes, the term Omutantd
refers to a gene which encodes a mutant protein. As used herein
with respect to proteins, the term Omutant® means a protein which
does not perform its usual or normal physiological role and which

35 is associated with, or causative of, a pathogenic condition or
state. Therefore, as used herein, the term Omutant( is
essentially synonymous with the terms Odysfunctional,b
dpathogenic,§ Odisease-causing,{ and Odeleterious.§ With respect
to the presenilin genes and proteins of the present invention,

40 the term Omutantd refers to presenilin genes/proteins bearing one
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Wth respect to proteins, including antibodies, if a preparation
includes two or nmore different conpounds of interest (e—g——two or nore
di fferent antibodi es, inmunogens, functional dormai ns, or ot her

pol ypeptides of the invention), a 35 "substantially pure"” preparation

nmeans a prep@{,wm whi ch the total weight (dry wei ghickcQbedzks t he
€s

conpounds of t is at | east 60% of the total dry weight.
Simlarly, for such preparations containing two or nore conpounds of
interest, it is preferred that the ¥étal weight of the conpounds of

interest be 40 at |east 75% nore preferably at |east 90% and nost

preferably 2P4SAR3R id substitutions, insertion d/or
PCT/ CA96/ 00263F ™°o¥e nuci€otPie/diido acid substitutiopg, insertions §29/0F 9906

- 1
of the total GeyeRESRfIFR: RPIFRELERAD SO the ‘?%vcﬁqg?'%“%@cgl g#’%-%"&mﬁs
used herein, @ff Alzksimerisnbidesse and/qxiofhersreleviapsnimhenitahied,
deoxyri bonucl ghendtypks de.glicderiebral hentirdhage| mentadpretsardatdon, _
pol ynucl eoi dg feausHich ik abedds28 S Nand depebalt f5h)0kneR PR eREel AN
sequences that are di ately. . conti guou e qQn.th .end_and one on
Tha S ena) | abpms: Ty aetihicion OF rdeegEadd o Relide tne-lirflls O
which it is mutaeiongfharhpaguriahly e¥istor dnrhedingbutigpt Limiped tg
reconbi nant thosecdiscloaedcherdinh as weldomposytEieetint or arecygbdnant nt o an
10 aut onONDUgZ¥at Sdhd GRollBed 55 Rufla® interVent t6n.| Nrte ! fEknUORATASE, » asDNA
of a prokghy Olgodl o § EN! Brodlns il st S48 A5: A-ERALE"S emnrilfy oCU! €
(e.g., a¢cC BP53%Genom ragne ?d_fo:]’o tced b or resiriction
endonucl ease GEEHEREHVRILARESHHSH dpe Jihépe deg?é(f&&ﬁc%% ‘the; ggpeyic
i ncl udes a recodbi nemtodeNproteigis iidepbicalofoath® ndrpiedi sequencesndirtinped
addi ti onal pologPephésifi e @HabTES heBdiny nor ibNit Uditepded ogereabacegul atory

el enent s. fglﬁgé{l]?él] L&ﬁ?gﬁc.é d@fitnCak, ?&Eﬂgﬁ@ﬁeg féndbagUai@¥ileBe Proteins,

"substanti al | am no _aci dn? nce an .a seqguence

% m[lno a‘_10|
whi ch di f #8r s ®BfiPYe RFIESHEE, VRIGR, 8Ty BL3% SBINRLERY(HDRET™ Y,
exanpl e, subsPregerbliroProkeinfv no acid for anot her of the sane class

(e.g., valine | i st neak oused helkrgin nin describing lggnene or nore

~non-conservat its‘ﬁ&uéﬂé’éé Idridl bfffo acid BEdnRdrc@BdS cRE dedweF Fhsttidnagat ed at.
Ition . n [ n | n A I on
819 St heopfo? ei ﬁqgé‘a’m?'gtsﬁ%?gﬂ? teh.ag:.e,gug%g%ee\gc]rs %%8%9%%?}&3%935{ 3%%@?3% , sach
a seqd@ncdo 3 martispdargyofiscipaed saierseyohdhe SRR HHOs but need
preferably 95%nilgeptociale at sequermei whickifihnicsiehs thiclbgicakjveapd/or of the
protein or pephef€ciPlyMsCiht leiiviltel SO 8scioded sequiileci C aci ds,
the length of ' ) Wb r&%&%alpwh?& RE: Ao 'p?aéa-{};@
nucl eot i des, W St .60 nucl eoti1 des, . s}El,*ore pré erat) y at
| east 75 nucl ddPFYEding aptiBediss). P, QHIsF preparatigns, bhe ReF™ A
"subst ant Ral | ysuberantiallynpure! meansda nppanabion which is at least 60% by
weight (dry weight) the compound of interest. Preferably the
preparation is at least 75%, more preferably at least 90%, and
most preferably at least 99%, by weight the compound of interest.
Purity can be measured by any appropriate method, e.g., column
30 chromatography, gel electrophoresis, or HPLC analysis.
With respect to proteins, including antibodies, if a
preparation includes two or more different compounds of interest
{(e.g., two or more different antibodies, immunogens, functional
domains, or other polypeptides of the inventiocn), a .
35 “gubstantially pure" preparation means a preparation in which the
~ total wéight {(dry weight) of all the compounds of interest is at
least 60% of the total dry weight. Similarly, for such
preparations containing two or more compounds of interest, it is
preferred that the total weight of the compounds of interest be
40 at least 75%, more preferably at least 90%, and most preferably
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codes for a substantially identical am no acid sequence as defi ned

above. 35 Transforned cell. As used herein, a "transforned cell"” is_a
~cell - into which (or into an ancestor of which) has been introduced, by
. means of reconbi nant DNA t echni ques, a nucleic acid nol ecul e of

interest. The nucleic acid of interest will typically encodg, tide

or protein. sfornmed cell nmay express the 40 sequence d? I'nterest

or may be used only to propagate the WO 96/ 34099

PCT/ CA96/ 00263 - 18 - - 19 - sequence. The

term"transformed” nmay be used herein to enbrace any net hod of

I nt roduci ng exo enous nucl ei cids_i udi n but not ted t

transf or mati on® t?‘%?%tf et ’ ﬂg %1 S EPF J; tf"ﬁgéht of the BTSPAF Eﬁ{r“?

vi ral - mnedi at ed1sedatsdbaucdaic agid:hehs jysed hSre-"(aoePale;ﬁq]Gltﬁéochlﬁcused
her ein, a codi agxeeqiseraceihmhcaexc acidgdeakpribanagleic acdds adct rurledc
"operabl y j oi nsd;am@e&uﬁffsmg a pAAALRDEbYidd BEGSedde SHAD BadVBkedS O

T e ¥Pr 23310 or, aopatd: AU EELR dedlleRled MnatORHd SumBlNRIGR, LICEY 1

i nfl uence or ool ed t hat

the 10 codi ngCSRELBIRUES ‘Bﬁ?t?’hﬁé‘Pagecﬁr’r%?‘Bdf'mﬁGt Famal’ SR8 el thewo DNA
sequences are satsradliybecopering gepommext ichei omganiismntxdm phchuhtar is

fu?ct I onf r teﬁul bérived.ne Theap&s ithekeford ihBEuddy] BerSetHIPIes é‘nfhcoin)bzhﬁni Ihte
nature o e ?&g resu
in the int rodu%:l ?gﬁﬁgﬁﬁh\l\@ﬁ&ﬁ Q% H‘\Q aES& z}g gg&% t'e?'?gc?e r\£NI th the
ability of1? he@PESRENAUSLY FER}IFRELBI Rias 8y 1 O SBELH ERS (FFIOME e

. codi ng sequencB¥A of & Prokaryete oz wsme. Or wiiichi exiatis phea separate
correspondi ng mbfedurelgp! 4 @ONA bt o) Yehbiilc iDNAD Eragmentp bpbauded By PCRA
regul atory re%enrw&:asnomuem re%@amem iRacoeidagieSBe Sy | f the
regul atory region were cagg § effectin traﬁs%% H ff th
sequence such PRITERGRE- r ‘Tﬂt’lPﬁ uqes, ﬁsngﬁ’ Sts %tpea(f

the desir e prBYRFif geneoengedinge pififeional paiynepsdfe Wsﬁia&nﬂrvr

condi tions, St 1nalgmdind\plxbgehnm&t mgulatowoauemexmss is atermof art
under st ood by ghBS geént i Ritncel tAL udkl hededhn,aBY Ji ven
bdLead '&&38%5@ . Qﬂsatﬁ‘{rf‘o *&Qﬁe

nucl eic acid sg ég;ﬁ '
conditions of tenperatu c acid
rlhifh dif

strength whi ch® ava o H s TFe AR S oquence
to its conp® enenbati;nutlongeqtm(%aanhen@msslmat|@nq Pdne f agidhtfor
sequences. Theanxseltér HE thenshkie @lasshiely.conalinelifor "glydingendrginine for

condi tions, depgRthdpUbc.) ok By RAbUEE ire! f:l@n%s%%aﬁ;’ﬁe\}eds%fﬂﬂﬁﬁmmtshgf
: depeehitn6E, LAALkIRs | 1ENRAC: Glonleetnd (- el aptlS Uit

t hat seque non- i cal

hybri di zati on EBW‘%‘F%H@’-PFO‘H Datefiastray She f*fb‘t"d’é-?na?f Vvitiec RTf Ly 35
speci fic hy®ri dassayeh ecguyi sas dleackibhesl hereihl ch Posrfgraliesi fuch a

sequence is at least 85%, more preferably 90%, and most
preferably 95% identical at the amino acid level to the sequence
of the protein or peptide to which it is being compared. For
nucleic acids, the length of comparison sequences will generally

30 be at least 50 nucleotides, preferably at least 60 nucleotides,
more preferably at least 75 nuclecotides, and most preferably 110
nucleotides. A "substantially identical®" nucleic acid seguence
codes for a substantially identical amino acid sequence as
defined above.

35 Transformed cell, As used herein, a "transformed cell" is a cell
into which (or into an ancestor of which} has been introduced, by
means of recombinant DNA techniques, a nucleic acid molecule of
interest. The nucleic acid of interest will typically encode a
peptide or protein. The transformed cell may express the '

40 sequence of interest or may be used only to propagate the
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hybridi zation is observed, one of ordinary skill in the art can,

Wi thout undue experinentation, de | ow a
gi ven sequence to hybridize only with conpl enentary sequences. Suitable
ranges of such stringency conditions are 40 described in Krause and
Aaronson (1 ridization WO 96/ 34099 PCTI/CA96/00263
paT] Cagty 00 WG sds - 20 - condi ti ons,
dependi ng upon the |l ength and conmonality of a. sequence, nay incl ude
tenmperatures of 20[err]C-65[err]C and i é#ic strengt hs fromb5x to 0.1x
SSC. Highly stri ngent hybri di zati on conditions may include tenperatures
as | ow aSGSOé 2 AL, (VRN tePm -ﬂLeyat B%ﬁﬁ&@' Wy b Suded HBAG UL t&) Bmbisdd!Ided)
or up to err SL & S s
ranges, howeve4’l E;EC'”&' of ﬁPLr?‘Jll en oézﬁdnL'?fié‘%n ?%&éu%(?'guﬁ %QS etfut
of the target Bot 15@ﬁ%c¥9' mm@w l&raf‘éf?"é’b’iﬂ?ol Gg?‘é’%ﬂq’&é'?%%%rrents

may be ND meélexbihjesmiiont, hairaleoesitated tiragsfedtdonst rndgehe ldedi tions 10

are enpl oyed t@gﬁﬂf@ﬂg@eiﬁs Afed REOERIRCASculing) skglence anidbgt antially
simlar, allel S R Y » | y
bi nds. As usec? here| ?%8}4 aééécst%q?o a\%eenbgafzés ﬁ'?ﬁﬁed ‘{heg hﬁg’?sé/:?al d
to "sel ectivelSPVBLARELY J %ﬁrb‘gts‘ﬁq" pHerY s éﬁtPjnﬁﬁfy tP@cﬁ’&?ﬁ?@%" nF bi nds
the target of tinaneceiptism ofiothe moding semiescanundsy theeinfhienseand bi nd

ot her nol ecul qfonitBoR SR EHet regulatdr§. redidh.ol 0gi {filisSdepired Whiaththeicl udes
the target qof éd&tzgﬁ §équences|$e %E&@é&@ bnﬁ ct:. al J e?.ﬁes% DNA
on g\

t b d
marmal | an_ gendeSHARERE FHROASHALGA & SRPEALLY Jglastiif é&g\i\fﬂ?"t g promoter

devel opnent offuRicEhen ga0d tp) %%é‘s?@ twescriptépsc@ﬁ/errrsﬁ §Pding Feqyenes and
desi gnat ed preisethei mathrendfptles dinkage betwesn tise Wdicl DNB ddimences does

characteri zat i Qf) ti&?ﬂt@@ﬁe&e tiRgrbaRd Qo Bf a £ddni@lBRisn d@ékéﬂéﬁf @nd

homol ogucd®or YL prEe e RoE LIRS i w8y fllory BUGIOP Ul bTence, ey

on the functi &Fagecrirrion of e Rding %ﬁiﬂ‘%ﬁhe"%%@én%ﬂ%’ﬁaﬁ% theef ul
i n the vari ousbilityndbdheeaosrelpoding RN2eltoanscript] to| bo| tatansihatéd tingo

Human Preseni Ia rotéHe usA a FehitbrVaRELBA WulldBe bSeilyOfoined to
The initial ig0l E&k %fégleﬁbérff%g{g £85u UL Lﬁ%fnslwe “@apam pen
referred tQ as t ene S1 & vva r|be Serrlngton
et al (1988). eEFFEF"‘??]é: PHFFF%R“T"é‘ng TRHRCe s“? e Bne. | ocus
to 14924. 3 ne&esphbing GFpReasiph é“ri§§§t1e¢ Iqr@eséastemer §h®14P5433 Nereyes4ns 3

(Schel | enber g eat palypep‘lﬂa& St Geor ge- Hyslop et al., 1992; Van
Br oeckhoven et 7 i GYES 0RBnditidRgd 085S Eehmqitzgﬁg,gregat e
AD as a putatlvedgglgggan% a term 'P %Qtundg%hkoéénby fﬁérdxgagy ékzli

1992) and to
25 in the art. Por any given nucleic acid sequence, stringent

hybridization conditions are those conditions of temperature,
chaotrophic acids, buffer, and ionic strength which will permit
hybridization of that nucleic acid sequence to its complementary
sequence and not to substantially different sequences. The exact

30 conditions which constitute “stringent" conditions, depend upon
the nature of the nucleic acid sequence, the length of the
sequence, and the frequency of occurrence of subsets of that
sequence within other non-identical sequences. By varying
hybridization conditions from a level of stringency at which non-

35 specific hybridization occurs to a level at which only specific
hybridization is observed, one of ordinary skill in the art can,
without undue experimentation, determine conditions which will
allow a given sequence to hybridize only with complementary
sequences. Suitable ranges of such stringency conditions are

40 described in Krause and Aaronson (1991). Hybridization
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I nvestigate the segregation of 18 additional genetic markers from 40 the

14924. 3 regi on whi ch had been rgani zed into a_high density — WO
96/ 34099 PCT/ CA96/ 00263

- 21 - genetic |inkage map (Weissenbach et al., 1992; Gyapay et al.,
1994). Previousl ubl i shed pai rwi se nmaximum |ikelihood anal SHE, 026
confirnmed suf¥® %ﬁ\é‘&a cunul ative evidence for |inkage bet vveelyn A9 am3I I al

Al zhei mer's Di sease (FAD) and all of these markers. S However, nuch of the
genetic data supporting linkage to these20 - narkers were derived from six
| arge early onset pedi grees FAD1 (Nee et al., 1983), FAD2 (Frommelt et

al.,. 1991), FAD3 udsm 98 | en, AD4 (FonC| n et
al ., 1985), Tdffn%g;gmn 'Bg‘r"a grr’r?lﬁ&g %5?551'%" Jlﬁngg% er| ca‘%}a{} ge et= al .
1988), each of ’f&“e%’cﬁ?cﬁ“apfr bﬂ?ﬁ&e é\"F“‘P%%PsFt“rGﬁe%lr?d’n)?ﬁﬁE cg”é’&‘?et’-F’El?rar ker
from 14924.3 stref§ths Gomgbx s 00pxe8SC . HighlY)stringent hybridizatdem t o
gefi neI morf Pr @ondet Yord tralyOSa¢1vde eémpéﬁuﬁlaas as 1@WN8s' £ Al2icre (yKed he
nown | ocat gon C E]g;g Nad d
| andmar ks wgr esdse(%tﬁpg%&e%%ielc?g? nspect i on o)flaﬂﬁg §€1w gglngb é é)fl a
from those gendt®#d d‘“:’r nghise2t e]d"‘néﬁb%'rjsx FECt he™RA8E AT wg%gw fye
definitive |inlady illustraghvemnsyndepending ypor|thet heture oft &he taraefi s
particul ar sequbAGE L andc pessiblley fdturd vdehAol syifcatniével opments] it de
genot ypes of d%%gésﬁgrﬁ-f Jemt! ‘éﬂaﬂ'%{@%&ﬁaﬁs W%Hssaézaﬁ{ 8FL Ehdikd:! ¥o391tions .

asynpt onat i

ees t akes no ac! ount o]
b Sl | efSpoditr BERTeyed Fo Frchark FHElAie apid (neciprad apien iRt | |
strategy is vemspbssantialdyagiwilar vaPé%eh\R)l"GshW@OQOUSa%‘qlﬁ'%’ given of
potentially m slegaeneg. genot ype data acquired ei ther through errors in

the reconstr uct@_ﬂgwngg degcased r?e'ieiaf&ﬁai SespBED UoS adt i Bodibd, af
non-paternity Qf :i%gao ﬁgsSE&O{é n% 1ec$1J{]1§("ha " %C' “gézf%bcf Or”a%”ked

pedi gr ees. I'NS ected

subj ects, 15 r?éﬁ'fﬁB?gYo‘FecPﬁE" ?3(% %R 8 el RESRAS)
directly dsubsraneikllyy saceghizel ag@tlandeeem e ecubes Dmmsamide
D14S53, 30 anck.at , d4S818gacsl Rikdpde, whilth shéDldes €héNturyest ofit idtledsss,

" whi ch depicts qtel y for the FADreglon occurred in the
sane AD affecte SUW 'Rét edls ree whon ad g \‘ﬁm&i ¥ been
found to be reconbi nafitPET cevafar ef" 3908y s 10 PaTts UPRY THS SAEFPYSRY

D14S53, i néPudiafgaDiamidy e6t marnpyigs. Fﬁ’iﬁ%ﬁhéSh gtheg mutatpg) areCconyer sel vy,

t he singl e recassoriatediwibhi8s levelopndntc lofnblzheinerlsntPimessec Thedary
of the FAD regidiBcoféf}dredhblle gened) addifiiatda rﬁféﬁ@hm{nm&nﬁ%wfﬂmhee

~who was al so rgcog‘% Q%%g as thgtﬁggg{ d18h ggr g@,ﬂgg OlrREL £ an:em

D14S258 i ncludin reconnl nant su ad une
~evidence of Al P& FHE'F’S mSanpE PRE%T Ynet: hrg'}%ﬁTdétr& ??ﬁi&fﬂ

tests for 2Be bHeflpwss Invertebrate homologues of the presenilins are also
discussed as they may shed light on the function of the
presenilins and to the extent they may be useful in the various
embodiments described below.
1. i =) egenilin- e
30 A.

The initial isolation and characterization of the PS1 gene,
then referred to as the AD3 gene or S182 gene, was described in
Sherrington et al (1995). After the initial regional mapping of
the AD3 gene.locus to 14g24.3 near the anonymous microsatellite

35 markers D14S43 and D14S53 (Schellenberg et al., 1992; St. George-
Hyslop et al., 1992; Van Broeckhoven et al., 1982), twenty one
pedigrees were used to segregate AD as a putative autosomal
dominant trait (St. George-Hyslop et al., 1992) and to
investigate the segregation of 18 additional genetic markers from

40 the 14g24.3 region which had been organized into a high density
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- 22 - in other affected nenbers of their famlies, and the genotype
of bot h reconbi nant subjects was informative and co-segregating at
multiple loci within the interval centroneric to D14S53 and telomeric
to D14S258. é When the hapl otype anal yses were enl apggabgodzs! ude
t he reconatrticted genat ypes of deceased affected nenbers of the six

| arge pedigrees as well as data fromthe remaining fifteen pedi gr ees
with probabilities for |inkage of |ess t3an 0. 95, several additional
reconbi nants were detected at one or nore 10 nmarker loci within the

i nt | bet S S . it i t
was et ect oo TaUhgREe S2entie Whf ?'?%e:g:‘“e’%%‘? o alf ?a?%?egﬁg%ﬁﬁ%@ e
3v pukiished L Ll ks

menber of eachttH4) - PFRYIRNSSY PYRUISHEHPAEAESHAKT h°ﬁ5?ag}ﬁ%es
ot her rel at ed confifrmafl| sukptangial ctuymidlaniive tevidance famBinkage hesween
detected i n 15¢sdifldal cplzhaitarss didease $FRD) anhdFAL edthese madiewsver

while  S0MBQfevieleSude CHTRhO AUk ik 08 e ABPELEIRF 1k HkREAGRA thRge ADS
gene within a nore defi neddtar t.region, it was ecessgré o] rﬁg’?{d
these potenti a5 eEFPo¥eFe" |erﬁ1¥g§afr°r"g38ﬁbﬁfaﬁﬁ ?‘rg% onset R &9 ii5e only
for the reason®as €§udked 183y FADY Frammelt @that aud@theyFiRD (Gougsmit
mutual |y i nconst silent 1beratbicddenf ax9sshe BRI (FongimestnMallhi n19883, TOR1l.1
D14S53- D14S258(dd¥cRmY{Al; 1991)Ban&0dt! I(vekicuk-Sande RW 916! 168¥),| @acRaBRI Ng
the ADG ReQl ONpsion proviads a%“1é£‘éc{3',3§'e %819%.% %‘é’argée&' opLaget Ne aD3 9008 2
contig of overhl gppl ng genoimn C fra e croneg Imto yeas"tm
artificial 25 Eof6Ssge" Br &t aﬁhagé’%?’c'i ficial chronpsome vectors and
cosm d vectors was Borgdenctedefih€Hnoney pragistlylitbe legarjon of cowaniads
der It vleplkl‘a Ir ornt t&a&?&stm&&&ﬂs?}uﬁiﬁ 264451 a0 oE st genetiﬁ&iaﬂd%&isinﬂiﬁ \éal
nos | )
Because thg Igl%‘ls'l}éiepg %ggﬁwafﬁ%éﬁé?grfes%ﬁﬁ% ga:}t_)%e;&s uld make
posi ti onal*cl cEipRRYyitde ravw r}f‘{ﬁf’ég?%b‘foaéﬁa g‘d’ﬁ'ﬁt"’r’iﬂ?&l 9@‘8‘?@{3 poi nters
wer e sought whffiected memhersdof hehe @dnchedigreescshpingdefinitive dinkege
subr egi ons toMidhitoosdite i13t.er vhis fdedgbeivd \stbhdéds iandhiDi 4% cullapl ot ype
anal yses at t hg, JELKEr SefdalRelly RiE3a3a8 Sk (L 452R 8 Pt ink Ot et ECt
statistically S|r1%n| fi ca‘% £V degﬁ?_—%ﬁff%r Ll n#ea}‘g’ee a di éﬁqug'%pg' u ag_?/ or
al l el i c associZHIGHPBRt T ST CRE £e5PY ER 2% e 8% ot T TN P L8P tese
mar kers, %% eSHOTPEeBabic RAEPREF ¢ dhe laxgp npddgreRs.c apEsErkes &P AECPMRIse
pedi grees wi t rfeaheysoabldr pedifrees off uiddxtain bhimkagee sbatiis zedowevenc| ude
al | pedi grees.chibhistrdfedie W ve¥fSsdifid HEcaBRCiRdatid @Roille €hie/erse ethnic
origins Of Ouracquisition of potentially misleading genotype data acquired
‘either through errors in the reconstructed genotypes of deceased
25 affected members arising from non-paternity or sampling errors or
from the inclusion of unlinked pedigrees.

Upon inspection of the haplotype data for affected subjects,
members of the six large pedigreeé whose genotypes were directly
determined revealed obligate recombinants at D14S48 and D14S53,

30 and at D14S258 and D14S63. The single recombinant at D14S53,
which depicts a telomeric boundary for the FAD region, occurred
in the same AD affected subject of the FAD1 pedigree who had
previously been found to be recombinant at several other markers
located telomeric to D14S53, including D14848 (St. George-Hyslop

35 et al., 1992). Conversely, the single recombinant at D148258,
which marks a centromeric boundary of the FAD region, occurred in
an affected member of the FAD3 pedigree who was also recombinant
at several other markers centromeric to D148258 including D14S63.
Both recombinant subjects had unegquivocal evidence of Alzheimer’'s

40 Disease confirmed through standard clinical tests for the illness
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- 23 - pedi grees. However, when pedigrees of simlar ethnic descent
were collated, direct inspection of the hapl otypes observed on the
di sease- bearlng chronosone, segregating in different pedigrees
simlar ethnic origin revealed two clusters of marker |oci. égseﬁd
Eﬁﬁ and

t hese cl ust er WO d centronmeric to D14S77 (D14S786,

D14S268) and spanned the 0.95 My physi cal i nterval contained in YAC
78842. The second cluster was |ocated - 22teloneric to D14S77 (D14$43,
D14S273, and D14S76) and spanned the - 1M hysi cal interval included

within the over i.ng Y anes 964 7 797d1 art of
854f5. |denti cg ‘g‘i’i‘% ecthdV\E?e %’i)sse? géé}r ﬂl}e%ss't af\%ogg%oé) E¥R® (P m
the sane et hni cboth rmcpgw!a% spRi echishvas; infeFative apk cocgegvRIRtingt 3k he

presence of mslwipde 2Abéllwithit Ume imterivabceptouperiad tphPsigsd lapd
cl ustered ngémeglgctomﬂlstgsgef | ect the co-inheri tance of a smal I

physi cal 15 _ region ur r P on_t he

chronosone ih each ethAl %ﬁg é’ttt% %% |car?I pl %‘% (ﬁ lf’ﬁg < tﬂ"s‘f‘hared
ext ended hapl ot W&t?‘grﬁnﬁmﬁ? ii:] dESﬁ%%&q &ﬁfecte‘bmaﬁcﬁﬁ tRggsix

al l el e sharing Wasgepedigress/@d welbtdsedagaofman the ndmaimdlgr £ifgesnni ng
simlar genetic éﬁg%\éal Gien Wﬂmezofoﬁwm @&t he@d4tiBan 0.95C

Transcripti on &1 38 1%1%}%'13/?&@%%1#9?&9 Q&?ec% at one or 1&% ESO' ate

expressed sequences enco

sel ection st% at BRFKSH §°ﬁ§e‘ﬂiqrﬁ‘6‘oFWH§j‘ ervaj rﬁﬁﬂﬂeﬂ‘zﬁﬁ‘ssél Gﬁgdpi‘rﬁ?ﬁ&
genom ¢ DNA as Thus.hpbei additiopal 2eecamipigant twasr detected diantbei bed

sequences from péddiittucted GipkepE i lay dBbéagud hEfdetdd/ admbe oo baen bfai n
MRNA (ROMENS €ipree o the Mitdbr ARP'HRE1ERLEL ViFAD pﬂﬁ%a‘/ﬁ SO Tedd
of size 100_t 0, .600 base, pal réc vered fom t hese re l on e
fragments were hYNHYES)eq®?d S %?h%%tﬁf’ﬁ? ’E:%Wﬁﬂ?’hrgs JEXEnfe %DMS
fromeach ¥t %ﬁﬁ&eldaﬁﬁ'ﬁ’@f‘WRé sivmemadher FAHRRAigrees- HovewaR.hihiis
and ot her manmaseme Tfi sheskentacbmbinantsuiméght dfaveStorrectilyoptscediitthie abvwed
%I dﬁnce forte\é Gend IWARREN £ QYRr ¥efidua %E%&E regmﬁor;@ ﬁenné@eesﬁﬂfe&ure

i ch suggeste 5 ones
within this subse*lﬂtd EQSXE"ch%n Egsi/ye%lofﬁr B@e%ﬂ * SI gﬁ?n ;’tﬁ ocation,
cross- hybri di zaBPoH-38Rde B¢ ARCYebPT %Eﬁﬁ%ﬂt”e 15ﬁﬂs£ﬁ'é¥€aﬁ%eﬁr't Fuscpten

convent i onad® hubegause tbmiprw@mdlmmrlﬂusmmnshenw IsoRndong\tforofhe AP
i ndependent g&[l\lmlcthﬁme&m)musum«szsbermfdwte i sol ated and t hen

al i gned intg a RNkia 7 aTBEor 1ol BBakiid: iﬂ%wm ee
40 of these transcrw an .’rl.é'.?aslp stg tov?ar s \tlzvi'onzng %ge 1\15.'} gen © aescontzg of
overlapping gencmic DNA fragments cloned into yeast artif1cia1
25 chromosome vectors, phage artificial chromosome vectors and
cosmid vectors was constructed. FISH mapping studies using
cosmids derived from the YAC clones 932¢7 and 964f5 suggested
that the interval most likely to carry the AD3 gene was at least
five megabases in size. Because the large size of this minimal
30 co-segregating region would make positional cloning strategies
intractable, additional genetic pointers were sought which
focused the search for the AD3 gene to one or more subregions
within the interval flanked by D14S53 and D14S258. Haplotype
analyses at the markers between D14S53 and D145258 failed tos
35 detect statistically significant evidence for linkage
disequilibrium and/or allelic associaticn between the FAD trait
and alleles at any of these markers, irrespective of whether the
analyses were restricted to those pedigrees with early onset
forms of FAD, or were generalized to include all pedigrees. This
40 result was not unexpected given the diverse ethnic origins of our
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W96/ 34099 | PCT/ CA96/ 00263
- 24 - (cEOS, _dihydrolipoam.de succinyl transferase and latent

transformng growh factor binding protein 2). D. Recovery of
Candi dat e Genes Each of the open reading frane portions of the

candidate 5§ awre recovered by RT-PCR from nRNA i sol atppgydiopiiezedst -
nortem brain ti of normal control subjects and from either

post-nortembrain tissue or cultured fibroblast cell |ines of af fected
menbers of six pedigrees definitively tigked to chronosone 14. The
RT- PCR products were then screened for 10 sequence differences using

chem cal cl eayv re on S |

si ngl e-strand € ﬁa en§esl ?&i%fﬁgt | glrllerf p‘éﬁ@ Pé% = B;xﬁi{%ﬁ%?ﬁ%ﬂé d%al eeba and
Cotton, 1993; Y% SB irect i’bﬁj‘a‘fu RACHREP DT T

sequenci ng. W the cHiseagechraning chromgsomgs sesresgéhee iéka\#ﬁeaemameﬁeagwef
interest, did obtsimdiasi echic akigimirevsaled twequdusssrs bat masker Wokcdue to
affecz ed suj ephe £irst OF &st%eﬁi@&?éz%d wuubadt féenéf&me tdhB14d 70 e
exception was c ne i.C

contai ned a sewg‘sns B? nucl eo?egd%srzﬂsB g&&i‘ %gmq serve '?%%:gr}r’ﬁ'lswal
subj ects, and ¥FeEval copgainsd, ipj AGJBBE<al tThe FRECHHGIYSEeF VA desatedi n
affected 20 suélewixic tdHRL4FIMe (RDES43SPOL4SINS .t end DI STIEd nand apanned btk
desi gnated as pragepnysicdl (iBRekval VihdPaded INANS AALIE Rexrlappind Faesent i ng

| b
SE0 | B No o P oggr SR 743G PR Sl et B %5“‘% caraeatadht 1 9aide,

sequences are ¥PER| sagved ’§E6t23eaﬁ"DtN® pedigrees te same RREC j vel v.
Bl uescri pt pl asvigin. Asppant ghecéurategyl ihoms rengenedh thapcehe dxessheed
at the ATCC, of dinded hlbelddlat omelast Ahéke Anronpsi of Piyasheasly cilktaned

97508 on Aﬂiiﬁe@&oczlgﬁ hts%%?é@%hﬁ%éﬁﬁﬁﬁ%@wﬂcé %fSEQanHi\QnyqnéQﬂ

SEQ I e al so at abase and

e t he
30" be ot oVESPI SUEROJMECLEBR EEY, shRs o 'the SEIEREL FRRENET 0 Wur | ne
Presenilin-1 Cehgemosome in eaghpgEhpic RORBLatRRR -( nPiEmifjrapkdy hsaeh PE1tRRNe
was I ecov esletketl escendsd hgplotynese weB&IArdziebﬁaryomauh Cautadidrnd ed hunan

DNA probe fronpdhetbehs 0B0E allble {dHariNBWAES nok SbK&rd htdbeiy groups
transcript (repg %@%&&Pg eﬁ{}ﬁniﬁ dsﬂﬁiﬁf écﬁe&@gku ﬂe‘é‘iéélm& OB e

product s represen In were t 8covered. sequencl ng

consensus X°DNACRTONRS Pp}"‘lﬁ“ Bhe nur i ne_honol ogue reveal ed subst ant i al
ami no acid ide®ti SchiptHon Mappir ad| dnakyglis of (candidaiel@4nes al | of
the ami no aci ds tharo \hebeaﬁutatpedsbadti&q;ﬂaceENaqeadag&aﬂﬁMbencwmrmd

bet ween the mMuyjngR9E0! Q04528 dsbilction strategy was used involving

immobilized, cloned, human genomic DNA as the hybridization

25 target to recover transcribed sequences from primary
complementary DNA pools derived from human brain mRNA (Rommens et
al., 1993). Approximately 900 putative cDNA fragments of size
100 to 600 base pairs were recovered from these regions. These
fragments were hybridized to Southern blots containing genomic

30 DNAs from each of the overlapping YAC clones and genomic DNAs
from humans and other mammals. This identified a subset of 151
clones which showed evidence for evolutionary conservation and/or
for a complex structure which suggested that they were derived
from spliced mRNA. The clones within this subset were collated

35 on the basis of physical map location, cross-hybridization and
micleotide sequence, and were used to screen conventional human
brain cDNA libraries for longer cDNAs. At least 19 independent
cDNA clones over 1 kb in length were isolated and then aligned
into a partial transcription map of the AD3 region. Only three

40 of these transcripts corresponded to known characterized genes
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- 25 - normal human variant. This conservation of the PSI gene

i ndi cates that an orthol ogous gene exists in the nouse (nPSl), and t hat
it is now possible to clone other mamal i an honol ogues or orthol ogues
by screening _genomc or cDNA |ibraries using human 5 PS1 us, a
simlar apprﬁg‘EWl make it possible to I dentify andp%ﬁzmirg?ze
the PS1 gene in other species. The nucl ei ¢ aci d sequence of the nPSl1l
clone is disclosed herein as SEQ I-D2BIG: 16 and the correspondi ng am no
acid sequence is di scl osed as SEQ ID NO 17. Both sequences have been
deposited 10 i e R se. Al riev t h
Accession # &‘ﬁ?gu%[m&‘giﬂ“?‘é% g Ton }{)I;i)éf%gsﬁelfrr?gﬁ' Iﬁrgejdse]%li?#% 2 Gene

A second human TFE@REECHRIR SEPETHLEAFERF RNFNENPIORSIBR) - has been

i sol ated and dénvonRecovexV of Cipdidateh@enss i al nucl eotide 15 and am no

SCi d _hgrrgl pgydvm' th tgaenPSd wWrNepen Tz#adii.ﬂbt £¥dme gefeic?xm_of th@fcatnhl'u.aaeenepisg
escribed i e%eq,!e man
gene (ref.errg edto gshé%é?l\}f%%g\‘%gdn rFZ%)iF&‘é'nmfﬁcﬁfi“%%ﬁ%%g’Fyé?%
Jeporied in LeRPEESREFYR §1o8de gdspotmal qenczo] subiggtpand frgm, pither

i dentified by pssSgmertem hrripttiasueoor saujrared HibropdaspigRliofipsy af
search dat a basffevsednenbers of BiASpainrerdi getiiitAveIghiinkeld ab. (1990).
T0s796. | RLGEIGe Ak AiEo pROAC PR Bedie R ald ik e Dl 00y

: n wer gcat e i C ad _su ant i al._honol ogy

(p <18 e[see Wf'ng r%%%gr%g?%easn ug‘}%l %é?ﬁ‘ﬁc\fgg %@eea?vagf T“éc;s es%ﬁb"%%%_i guous
25 base pairsjenrdonuclease £Epgorprinting | tidgler Aerand \SPEUeRR FoBECTRAhORRASe
sequences ol ymerphiisr gethods dSRUBeA Golic Cetinn,r 2983 s dLiur andcSonptexs e
PCR  (RT- PCRhbgshemea Pyoairéte RuUB1RsOML bequbidingal [l bneCakesadn,

to confirm theig, d8Nild Yellbk elddinB@8IUSNGRRH S ReLBEs0AIAPASE chralhd

were then used@as bridizat1on probes to sc?een, full- t

0 e C
i brari s. 1oy ALEPTATIIAR 4Rt SEHIGRCPLFETS FOFR UpLaES Fg REtected, fubposs, |,
wer e recover ed oy AT BegRaTesedceith & isamsgry The sipgledxcepyienomesn thenan
brai n cDNA | i breangid&e gen€l rdpresented by «edd)sisEhehiion| @attadeed of sexdes of
these clones cQi hhBEEsbe MRt cRRnged notesssdifeldV & intihall stihfect@®and which
ranseriPl:  wore prodfiedDS FGILRD diec! ANSUARLAL S LrsefELF
mapped to humman ChT OMDS O usi Ng hyprid nappl pane’fs 0 TWO
clusters of® SUPBPREREgIDPAESRS FRTHPIRI NG Hidh CAPaR HRSUPON 2e%hysi cal

contig map ( YAGesignated 3@gpregidin- huRRd -byTWe 1t cDNY sslequended) YAC
clone 787912 nmappedsénrikydaliepidtive $Pridelvhaelsnt iddscribed below, are
W096/ 34099 disclosed berein as SEQ ID NO: 1 and SEQ IBN6EAPG/ Q4163
- 26 - corresponding predicted amino acid sequences are disclosed as SEQ
25 ID NO: 2 and SEQ ID NO: 4, respectively. Bluescript plasmids
bearing clones of these cDNAs have been deposited at the ATCC,
Rockville, Md., under ATCC Accession Numbers 97124 and $7508 on
April 28, 1995. Sequences corresponding to SEQ ID NO: 1 and SEQ
ID NO: 2 have also been deposited in the GenBank database and may
30 be retrieved through Accession # 42110.
2. I i £ ine Pr ilin-
A murine homologue {(mPSl) of the human PS1 gene was
recovered by screening a mouse cDNA library with a labelled human
DNA probe from the hPS1 gene. In this manner, a 2 kb partial .
35 tranacript (representing the 3’ end of the gene) and several RT-
PCR products representing the 5’ end were recovered. Sequencing
of the consensus cDNA transcript of the murine homologue revealed
substantial amino acid identity with hPS1. Importantly, as
detailed below, all of the amino acids that were mutated in the
40 FAD pedigrees were conserved between the murine homologue and the
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sequence of the hPS2 clone is disclosed herein as SEQ ID NGO 18 and
the corresponding amno acid sequence is disclosed as SEQ1D NG 19.
Bot h sequences have been deposited in the GenBank dat abase and may be
retrieved through Accession # L44577. The 5 DNA sequence of the hPS2 clone
al so has bebB orated into a vect or and deposited gict

Rockvi l | e, under ATCC _Accessi on Nunber 97214 on June 28, 1995

4.. ldentification of Hompl oaues in C. el egans and D. mel anoaaster 10
A. SPE-4 of C. elecans Conpar43son of the nucleic acid and

predi cted am no acid sequences of PS1 with avail abl e dat abases using

the BLAST W%mmﬂa&maw rﬂ&%b@ﬂ%mua& Nchel Bicdl §¢:m larity

25, 24 375/0*‘.%2?1?%@#&”3 R 4R oGP BOIGoNP 407 GIPCP, £ Foe, Bonp (eisty V2 1

weaker sinil arfr§ thatpdfEt ismewoPoseihletooeiene mshﬁrazwhaedmmwm
proteins incl udr ngrumeivghes by sroaagingnigendmixn bt kONA likaapiies susing hunén

mammal i an vl t gge deprBdenimil @i umﬂfﬁna iutsoach wﬁi\itﬁa&wlueﬁo@hbleleao)
Am no- aci d seq nce | m.| ar| rane Qmai ns

tie
may occasi onal f’ d A S, ?‘enze tirs?gt et rﬁﬁnf é érée:i‘ PEM th t ed
nunber of hydr® icc aghf Rpquency o Lheyppsy (pdape; ésaql%ﬁ?l@iFGnM’@eaﬁence
al i gnment bet weB@ RENO: 16 camil SRE- doxrrtesponding amidepopdid isequenee N Bot h

the putative P@iscioseRr aa_esm apdnSPR#A abecmrﬂdiueheelst&daebeéncaﬁwiwhe :
size (467 gnd 29 h‘gﬁéé@a} ;H%[%abssépaﬁ{&hx | ¥ :%Q%e@éd%&%anﬂ éL‘L{s oL“J:' y

bel ow, to contaln seven transnenbrane donal ns

aci dic domain f)?’e%e‘dl ng the fi naI pred| ct ed transmerrbrane domsu n. The
PS1 protein dods lkemda By Rarenenil Eene egi on at the N
term nus. 30 AE&e%S!iB nﬁman@eab a:m} mQSgﬂém @e‘eseﬁﬂinsegmpéz)c,amas
honol ogy bﬁé&?%&o&)% éf I&‘ém&:s@zla%gan o %r@ Qﬁﬂé 16R #u (f%%i%@
|dent|ty— 0- 63% over %‘/ﬁ? |ns h eé;\%sl res ﬁ g1

horol og) 69 o BI4IAMEBIREHT HPRTIEFE YEEpEhe (45t 9588 t% gitial isoaplcd

al pha subunit ®f whis Sgeedeﬁoéﬁsﬁ%b%‘hliéﬁ antatlaimcReg2eOMta a5 (1R8S)ety of
species (p - Orétatichandrt ttles h%aﬂwsz)wenetmm:eureo as "dmMat ndycaelrdy

?th OI gazte 2?. Leﬂ%%l(ﬁéémlu 450 )repdbESE® in Le lﬂﬁl{(ﬂ%‘&& &L & @oshar to
Thes461 fe5| duer ’Z%Q- ER& o‘%&eﬁpﬁé ‘gﬂgq'defmif&d § du%‘%é Pg gég&aﬁr]% ®NO. 2)
were found®®o ‘Pmc&SQEs@Eﬁjé’m’é fore RS §°0‘?/%‘rr°11’663ta bases “Sinﬂl\ﬁ"QG/ 34099
PCt / CA96/ 00263BLASTN paradigm of Altschul et al. (1990YF.- Three eymprgasedci ds
(Levn tan and &e@mmdtaéﬁaﬁ)suzbetﬁdsalidmﬁﬂea by Accession #s T03796,

R14600, and R05907 were located which had substantial homology (p

< 1.0 e, greater than 97% identity over at least 100 contiguous
25 Dbase pairs).

Oligonucleotide primers were produced from these sequences
and used to generate PCR products by reverse transcriptase PCR
(RT-PCR) . These short RT-PCR products were partially sequenced
to confirm their identity with the sequences within the data base

30 and were then used as hybridization probes to screen full-length
CcDNA libraries. Several different cDNAs ranging in size from 1
kb to 2.3 kb were recovered from a cancer cell cDNA library
(Caco2) and from a human brain cDNA library (ES5-1, Gi-1, cc54,
cc32). The nucleotide sequence of these clones confirmed that

35 all were derivatives of the same transcript.

The gene enccding the transcript, the PS2 gene, mapped to
human chromosome 1 using hybrid mapping panels to two clusters of

_ CEPH Mega YAC clones which have been placed upon a physical -
contig map (YAC clones 750g7, 921di2 mapped by FISH to 1g4l; and

40 YAC clone 787gl2 mapped to 1p36.1-p35). The nucleic acid
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also is believed to have nultiple transnmenbrane domains. The sel -12

gene (Accession nunber U35660) was identified by screening for _
suppressors of a lin-12 gain-of-function nutation, and was 5 cloned by
transformati on rescue (Levitan and G eenwal d, 1995). C. DnPS of D

mel anogast er Redundant ol igonucl eotides coding for b¥ioo
conserved ngm of the presenilin/sel 12 proteins were prepare&“and
used to identify relevant nRNAs from adult and enbryonic D. 10 _
nmel anogaster. These nRNAs were sequencedeard shown to contain an open
reading franme with a putative ami no acid sequence highly honol ogous to

that of the human esenili.ns | dentified as -SEQ

NG 20, Seinleie "B i BEE, GRS, L8 DUARERE BEFRIP 881550 1, M0 1
(SEQ 15 | D NO amd)thg pnrmandsz%am asydts;%ecgmﬂlppm laisnSEQ ID
The structure afoi h®.D. Both aseemantes HaveDbeen lcpdssted liay the GenBanitat of
the human preseflddtdseahd mly bRAPELSIRNVREA %&Ig‘hvﬁccessitohaﬂ .,qne.fhe
domai ns (Kytse %ﬁ%lstetle hédré)q__g‘obg&% o gga s bS] ngf W n O\Qg 15
and cut - of f “of )BeRFPEENTe of &2 5‘8 at Tet tAFPTROTARS A2F]
was detected i nveFAT @REneeRRAited at %n@ﬁ?%ed‘%ﬁvmetomwlu%ﬁﬂm@‘m@l ds,
wher eas cl ones Msipdsnﬁmber 9aan;|4 prdleuhacxaa.d masLeot i des 1300- 1341

i nclusive. Thisg, 7 : : J4rja hh& wl teration of
Gy to Ala s ' oop, and an
in-frame fusio s GI u_residue at codon 399 of the | onger ORF. The

princi pal 10 oftff SEEBadeSiiferRdEABBe anino aci d sequence of the D.
nel anogast er and hurkewpganeen i ¢hennudieik acidiand predikted ahnijmo gtid i c

' doma:j n and in téeqieice bCoﬂyﬁh‘loﬂhi:hlﬁvdiQEhlﬂrﬁiﬁcabEB@s us:.lnil\/éﬁerﬂﬂa'érl oop. The
resi dues surro NWoTc]o} Pﬂ?ﬂr

(residues 220- 3,#5 ghgeg 524 S%Ej&e Fa&gde’g% aﬁ% ?8%}& e¥zlaﬁr;e v ti onal |y

i nport ant  dormi lﬁ ﬁgn‘[‘mﬁdﬁ’é‘%’:ﬁ%ﬂeﬁﬁﬂ ef tolphee-

mut at ed i n ¥unetP PSE-37¥ Psiezzﬁay oveyithrag gyoaupst of Amdeaspfifity sesidusald
in the D. el aneghsteaker sinidariopum pdrtions of sheefdiAocthgranadrahet he

DPS gene as cl 4RchikgSpb&dins intNERMBORARLL iaf! Enforfdgt8Ath | Dtan

gad
This stabl e vecigy, w@%mbgﬁpgawgsaw Wiride lignaditCehy bl CMDahnedeef

- ATCC Accessi on
Char act eri zat i ofPI5SBHE ®kifkr PR | M‘E%r?é?%ﬁeq%ncehPéﬁi%%ﬁ pexosth(

Gene Structafr e putative trjpPnembgag®Jomains may occasionally yield alignment
PCt / CA96/ 00263 that simply ariges from the limited numBér -of hydrophobic amino

oG eacon leidl Bal ORI sch i dSehshd IEHIERLO s ond o
ti ssues gs a p Tﬁ%i‘s?‘ afkb"["l’éﬁ?%‘%t"pgibﬁé ‘%’"ﬁbfm Both the putatide s
protein and SPE-4 are predicted to be of comparable size (467 and

25 465 residues, respectively) and, as described more fully below,
to contain at least seven transmembrane domains with a large
acidic domain preceding the final predicted transmembrane domain.
The PS1 protein does have a longer predicted hydrophilic region
at the N terminus.

30 BLASTP alignment analyses also detected significant homology
between PS2 and the C. elegans SPE-4 protein (p = 3.5e-26;
identity = 20-63% over five domains of at least 22 residues), and
weak homologies to brain sodium channels (alpha III subunit) and
to the alpha subunit of voltage dependent calcium channels from a

35 variety of species (p = 0.02; identities 20-28% over two or more
domains each of at least 35 residues) (Altschul, 1990). These
alignments are similar to those described above for the PS1l gene.
B. Sel-12 of C, ejeqgans

The 461 residue Sel-12 protein from C. elegans and 8182 (SEQ

40 ID RO: 2) were found to share 48% sequence identity over 460
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transcript of ~ 7.5 kb (see, e.g., Figure 2 in Sherrington et 5 al.,
1995). PS1 is expressed fairly uniformy in nost regions of the brain
ang—-R—fest—perphera—tisstes except—tver—where=—tTanmscriptiomrTs

| ow. Al though the identity of the - 7.5 kb transcript is unclear, two
observati ons suggest that the - 2.8 kb transcript represents an active
product of twpoemats®. 10 Hybridi zation of the PS1 cl one to POFCA00263| ot S
cont ai ni ng MRNA froma variety of murine tissues, including brain,

i dentifies only a single transcript _identical in size to the - 2.8 kb
human transcript. Al of the |onger 2DNA cl ones recovered to date
(2.6-2.8 kb), which include both 5 and 3' UTRs and which account 15 for

the - 2.8 kb haddoosicidie (Devitei ankl cteeriain@, "Bpymd The e3¢l -1 pedyeirD t he
same physical [egi ¢p 15& §%&”P§Cii£%elﬂu1tip1e :rans:féu%hk@%ﬁme“ﬁ%‘ts the

or ' pol yadenyl &eaL2 SHA. APEPRRAN mumber Uingg0) M dReRrs Eag by, Frpesiting”

represent anotfesr suppreasexrs,pf R RdRplsggainy opsfunctiop matatinngr pnd r¥af t he
Caco2 cells cloned myitranstprmessies hegdud dleivitai andt Bré&Siwaddd PSP Was

screened feor M%W different clones were obtained, G.40
and B53. Sequencin al.e | ones..C l.ar 5'
UTR and an ORF whi d%s |dentL‘ tfléa? o %énm%ﬁ&yt nél‘ezge

transcripts i Fegignpp of the presendidip E?Jt)ri’é’speeﬁ?’é?%é’ﬁrﬁrlpm&% F?dl‘tﬁﬁj‘ 3
UTR. This [.ongo idegtifiyTReilepsmus aRiNast fromisdudt and smbeyorie D.

gol @genylltet | Qid)Shbeaster. apﬁﬁé&f@ HRNAL Ywerd< Bebrishbat aﬁa}[/\ﬁﬁﬁrﬁ&@ coﬂ_ﬁi&T tLaliang
cont ai C C I N
en S?u{l}q"g%m@ witiCh gﬁ&&qriese Gl Lé@éfé@e BiLeR)

30 palindror og?st ructur ruct ures are

associ ated wi of &by Rgman §H§F3’Hﬁ?§l s JETCc FONA 18 The
utility of thllsieebséx#htﬁsoﬁi'-ﬁsm M RP-may be possible to create

reconbi nant expresThis safiintdCéscdid/ ar pblyepitaesos 541 amivd clrikise (SEQ

upstream pgl yagemyl aii)OQ::.%ht Eodit %akaigékutcs}ew%éiumserﬁé&nwmse of
t he downstream pol den%ﬂat lon SE ttq‘ a I on ?rtal n

i nstances, this m iagﬁmf I3
wi th preferenthaF Pf‘alﬂ'&el QH"% Presepﬁ%\%n%diﬂta pe Jcﬁ"fsltl seven d’“&laﬁél’et he
~bal ance of nuttxahsmensane domadnsd-(Kype-Rocliscle Mgirophohigistyednedysed i nes,

or even in Viv@inhg £#Qiddd® 6fais anfi EBELofEy ofei [8) | NeviB&id b0kt Dyeddte use

of viral 345)1%
PCT/ CA96/ 682 Géme altem:?% %e form was detectedzdn that clone Pg?]é SlliCh as

modi fied her p&SRERHRTL AR, PRE OF S4RoRBINR afifs, jyhereag; b‘é‘f‘f’e’
The hPS1 gene angangsh lgeikedi rudleosides IF00xA342aEnClesine. Thig t h| n a 200
kb PAC1 cl one aReerndt H5ADER1icg WoalRosemile FArkhdAlQtebatidbiodr g1anth taheee

over | appi ng C%W@sﬂﬁ‘@%452nlﬁg p&t@zv@rﬁhsg4 loop, HRal&PMd-Beah@Sefdli3RDS
Chronnson§514 gﬁécgiu res XueIL?QF F%é% of the longer ORF. The principal

differences between the amino acid sequence of the D.
melanogagter and human genes were in the N-terminal acid
hydrophilic domain and in the acidic hydrophilic portion of the
TM6-7 loop. The residues surrounding the TMé-»7 loop are

30 especially conserved (residues 220-313 and 451-524), suggesting
that these are functionally important domains. Sixteen out of
twenty residues identified to be mutated in human PS1 or PS2 and
giving rise to human FAD are conserved in the D. melancgaster

™ homologue.

35 The DNA sequence of the DmPS gene as cloned has been
incorporated into a Bluescript plasmid. This stable vector was
deposited with the ATCC, Rockville, MD., under ATCC Accession

Number 97428 on January 26, 199%6.
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of the PSI gene contain RNA from 13 exons which were identified by

reiterative hybridization of oligonucleotide and partial cDNA probes to
subcl oned restriction fragnents of the PAC and cosmd 10 clones, and by

di rect nucl eoti de sequenci ng of these subcl ones. The 5" UTR is
contained within Exons 1-4, with Exons 1 and 2 representi 5& Hppt €
5 ends of thWOIAMR,ipt. The ORF is contained in Exons F&% with
alternative splicing events resulting in the absence of part of Exon 4
or all of Exon 9. 15 Exon 13 also includgg 1+he 3" UTR Unl ess
stated otherw se, in the interests of clarity and brevity, al
references to nucl eotide positions_ in hPSl derived nucl eot i de sequences

will enploy the baseB¥BFRbE3atdoBsoSede 59Nd5183) 31qne 291 89TrEhaTI PEots DNA
sequence starti idgentifiddantiansariphi expxesseBNALdélyoAnimany senascof nadat | vy
to Exon 3, whi clanids Gﬁiﬂti‘e&dlt ©issuesbuO NG n(&jl:@ ~|'.‘L85|EQ tEaddeript &A@ hinor

spans nucl eoti dg . Rasii rgp%fl__ 7. 5 t,%sé é‘E’x szp |§Heggggég?4h te%8195

Exon 4 spans p05| t I ons

IOﬂS
Exon 6 shanes’ atoi¥as) o 389 1% spges %a#ri‘gamg 13 BOF5 Greg oRgE O
Exon 8 25 spans$hgobfraimnmnd74y nest] perirhensd gzwmsepmq ildrer 1 Owigeztep
1116, Exon t@afpertpyien isonwe.l1AYthcugh?8B8e fdemtity spame POBis NS

1204 to 1377, a ) |
bos: titgns 14975&‘} 2%%@%@’1% éi[édxonﬁwa‘?t]&ew iy sﬁé&é‘aé%h%l@aﬂﬁe 2.8 kb

unl ess, stated aoth se
references to amRo® ﬁ’f:ﬁpcf FERFBRRP LS 8P FOHYS ﬁrﬂ%g% g % d’e?@ protein
sequences WHP| &yprégizatdonesf dihe FEApelmey tof nuEherp hipts COnEalw#Rg mRNA
transl ati on produonr afvéaE@tyDof\Burine tissues, ikdlamiinggbrpeimonideseifimsces

gaﬁ 1(32”‘ obt ai padyf #rsifRgA8Stfanserip Ezzdéi%tqcaielﬂrsQ.%@nE@%Hé“ SEQ][QI}LC}E‘X@
ccessi on Qﬁ%’ m Exon

13 has al so beengggpgfi%t Mi— 65%% I&?pfez) cn&dﬂguggEﬁ? ‘i% aatd

(Accessi on nunbd I!“Pé52‘85‘ chgpncipd h531 and 345 F9e ¥hick aqseune

Exon seqaemﬁes t@EQ [2D8NEp Hahd hgwelmmorubw 3ot nedvel amaphed3' end

of Exon 13. The egelasivelicguctite samel pRydivali Pggich bfoshrdmcidme14. are

00 o0, OPLONI Tt ol el iU et fe 7088 by ougairont

35?328 9 go °. I?égggsent eztheg rare a al n; éged oY pglyadenylated

- 30 - st 4spfev t&Pe"I%}@at"édtﬁ?Psé%EEar%R €oyld preprasent r PRI
The conpd et gesequitic hromblbgy rten PE1betavedNAt hidbxddanyHErom tthe- 866od[rell
do;/mst{egm of Emanwm leRkprEaddd n?gheae@.e Bp wutH Pe2Mad HE2ORas scz%ehaa
no e een i | (0] €,

y Ak ibﬁ’ %ﬁﬁgf%é f%&-@hé’ éfé%&)é o%t?%ng ﬁtr 3

PCR usi ng prlrrers fr

may be |arge. BS3. Eﬁgf‘?g?g“-’o ?‘ﬂj&l“@&t?%@ §éaﬁng?lc‘§’ P8RRI ng
Exons 1 and simi 5RO §’'DUNR) ang %@8&@%%?0&@?@9@%%@@& Pfcthe
i ncluding a2s shorter 2.8 kb transcripts in brain.

Both clones contained an unusually long 3’ UTR. This long

3’ UTR represents the use of an alternate polyadenylation site
approximately 3 kb further downstream. This long 3’ UTR contains
a number of nucleotide sequence motifs which result in

30 palindromes or stem-loop structures. These structures are
associated with mRNA stability and also translational efficiency.
The utility of this observation is that it may be possible to
create recombinant expression constructs and/or transgenes in
which the upstream polyadenylation site is ablated, thereby

35 forcing the use of the downstream polyadenylation site and the
longer 3’ UTR. In certain instances, this wmay promote the
stability of selected mRNA species, with preferential translation
that could be utilized to.alter the balance of mutant versus
wild-type transcripts in targeted cell lines, or even ipn vivo in

40 the brain, either by germ line therapy or by the use of viral

—— ova 3PP
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Notl restriction site in Intron 1. Consensus sequences for 10 several
putative transcriptional requlatory proteins including nultiple
clusters of Activator Protein-2 (AP-2), Signal Transducers and
Activators of Transcription (STAT3) (Schindl er and Darnell, 1995),

Gamma Act i v%Wences -(GAS or STAT1), Mul ti pl e st ar tpcgida®s/biaesrent
Downst ream ( nce and Scotto, 15 1995), and GC el enents were present

in both Intron 1 and in the sequence 5 from Exon 1 (see SEQ ID NO 5).
Two putative TATA boxes exi st upstr@&mof Exon 1, at bp 925-933 and °
978-987 of SEQ ID NGO 5, and are followed by two putative transcription

initiation (CAP or _Ch on-Trj V2 e - 2 007
bp. and 1038, 10PSEBES ARt AecpenHitQ peBbes IapLEE VIHEChatlort de o borl

i medi at el y updk 9&RMH BHeRBBY 2 | ack TATA boxes or CAP sites, but are
enriched in cl ust ertheohPEph@ene] apaes a genomic integvabmf it hteastHfé0 kb
structural or gahdat i oxomikpt PRCOIRfibne RPEENE 5UD1LPIBCANtRE RSsWellUPAXH .PAC

Non- codi ' i d - R
topi ot ed b opabTary ASP el Nediapgtly Chenlalen %X%;éﬁ%? T

sequences. RedRy fEPRotRe Lossplamos, ChrpRopqng 4§ gosm EATY - ETaRELHHSS 4
- Hindll1; N -of theNB§l geme=cpntain RNA fxam 13 sxengphichpwexs idepbified in
the  horizait deibesex el npbpidiaitibnt oD bligbatcleiridecatd wadelaheeb@)
depi ot od by da S erd o taanEe escrBOTR agRhey e g B: G commidl ©
- I, Z : | Z
subcl ones *3nd ";&‘S&i %Q_Mnﬁére?%rnugg_sﬁt%(?ﬁﬁgeg‘éﬁﬁeﬁ’ ekﬂese 5}’5%;?%%9'
provi ded. The 5' PFRAS COBRainAd miabin Exongr -4+ richuEEonmde@8pdn t he
35 nucl eot i derepagsencing\aliternSd s3pends tafcaheot rdnauript andrhe ORFNis
Lntlr?n |1 r%eaéozﬁ%!ﬁéglwmwr&s 181, t Gied %hhhﬁytﬁ;ee@bﬁgt:ﬁ@@vencs 16
cal / nol . ese secondar r es P resence
of three st ablreeséﬁgﬁ??olo% t?r%t #'ﬁé%%t %g?’%%@f(ﬁ%%} 1&%? &1 gﬁfﬁfn gf bp
1387- 1394546 Expp633 a}fp dmchpdes the 35 UMRy08- 1515; 40 all in SEQ ID NO
5) with a | oop sizandekbi staned poherwiseg| éncthe interests ofOCh&FBU0ODd
EC;_/ Cg\96/h 00263 revity, all references to nuclectide-pdditions in Wpsi-@espved (- 76
p). Such ste uﬁr#r r cRpTRP L nggi Nt N0
genes (Kol l ma?n dgﬁggﬁgéélha °§‘§§§fﬁ ‘E\‘%ijﬁ% X).ogggg%%‘%as?e [ ggh?n
these 5' regi chsUi31pPhedft 8§51 CONA, Segpence SEAFTIRG, (AR BER (15 paBet e
posi ti ons 29r e ¢0NPat Eyentd isEepbice ddrectly to Exon 3, Twhirhnife APlicedi €2 ed
open readi ng fesms 4A1BEQInDSEQ I NO: 1prashes apguointicleotidis positihons 1
?pl dts, _ SEQhI Dd\p%la-, Eieels‘n S ?E)Ens poﬁQ@gﬁsfﬂ?! &Bi S99Paikoheatigihd pBBEridnd he
irst in-phase at e str - p e are no
classical 10 ]lé(?z.gﬁ 3%?1’52%‘5"1?59'39 %n%ggf{;}f%ﬁngsg%%@étﬁ%?%% n p %se ATG
codons (SherriBRRiGAoBE 387 to13e8) Exom 2 $Ransy PgEhEtons,dRPnge 796. Exon B

25 spans positions 797 to 1017, Exon 9 spans positions 1018 to 1116,
Exon 10 spans positions 1117 to 1203, Exon 11 spans positions
1204 to 1377, Ekon 12 spans positions 1378 to 1496, Exon 13 spans
positions 1497 to 2765. Similarly, unless stated otherwise, all
references to amino acid residue positions in hPS1 derived

30 protein sequences will employ the residue numbering of SEQ ID NO:
2, the translation product of SEQ ID NO: 1.

Flanking genomic sequences have been obtained for Exons 1-
12, and are presented in SEQ ID NOs: 5-14 (Accession numbers:
" 1.76518-L76527). Genomic sequence 5’ from Exon 13 has also been

35 determined and is presented in SEQ ID NO: 15 (Accession number:
1,76528). SEQ ID NOs: 5-14 also include the complete Exon
sequences. SEQ ID NO: 15, however, does not include the 3’ end
of Exon 13. The genomic sequences corresponding to Exons 1 and 2

. are located approximately 240 bp apart on a 2.6 kb BamHI-HindIII

40 fragment, SEQ ID NO: 5. Exons 3 and 4 (which contains the ATG
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cl assical 'strong' start codons, the putative 5 UTR of the human

transcripts is rich in GC B Al ternative Transcription and Splicing of
the hPS1 5° UTR 15 Although the first three exons and part of the
fourth exon contain non-transl ated sequences, analysis of nultiple full

| ength cDNA cl ones isolated froma human hi ppocanpus cDNA | i
(Stratagene, WPYM#? CA) and from a col on adenocarci nona cell}f&r’&”mﬁ
(Caco2 fromJ. Rommens) revealed that in the majority of 20 clones the
initial sequences were derived from Exon 3o and were directly spliced to
Exon 3 (Accession nunber L42110, SEQ I D NO 1). Less frequently (1 out
of 9 clones), the initial transcribed sequences were der| ved from Exon

2 and were spli SEBTHRIFORYOATS 1ocated on, & sERATRRR &r kP RHL fxpgpent .\OThe)
Di rect nucl eot i dempietes @gguenste Pfofintron @abetueen ndepBanihsike- AR bp
transcripts isolkgiétream USi E¥pr 20bh@Bthd BaliD eike abbe by apsteadm fof R¥n

cl ones contal i agg%%en&oyat% oRAEL EYAN. Zua R eu [ségog}gga
Sequonce. Theseo¥rersentadoReR Bealn 8P’ﬁ’e{'!er|§x8ﬁ°’2 Oine ?it’*‘a%’e“

Brexon
rather than an amptyings |t%tets£nq@@ foray de dpm®Rcripts beg| nn| ng in Exon
1 or an artifact of AhRNAailsOBENthe Mucléctidy @equences istteoandingn@x66€ 44 )and

containingExon,2 g 12Pisdt ner zfewm&'%m%us cpdMeBfGe AR a8 CEc1iRlihg &

transcri

lines, it is like
Exon 2- cont ai ni NGEY r%ﬁ%&"f:gf%n R
predi ct i onst@boBeveral PUEABITO FTRRPEFiRYional| regnlatoryprateipsningiading

nucl eoti de sequenteipife chusters pst Aetivategi broveiar-2 (APE20qn Signak exam ned

the 5 end sequepaksdiicerBl 86€a iLRBESEN of Trand dHilprh 8RJISrATE PN H iR 8
containi ng Exongd, (ﬁé‘z%%al‘?c??ss%”dssﬁé)aés% ggfgé gﬁcéseq(é‘i'écgé $EEyer ed

by primer extension, usi
PCT/ CA96/ 00263 Multiple start site Element DownstreangéM.) (Inceaqul SaatLo,

pri mer | ocat®d RA9EkoRNE GTheldmenthcwere; presentsinboth Intxonsiemd rint kbe
CDNA (A0L, whi CBedgigritrd st herdi Hxopr 0X (g8 SEQ 1D MUISE] | Plivd patativesiTAtat O
posi tion 1214 by, 1) &btéﬁsge SEeam of SBEHE CeaE%H @,8L 945 '%Eﬁ‘&ns 8Fdq P %% >

(L76518), and W? 5 Eflhgh Soreﬁﬂg\i i@(}gg E i tlo'gfﬂﬁﬁ #gfsEQalr Ed .

1. Two addi
comon start siiBigiation (FRR %WWRﬁ%iﬁeng@nmegseﬁjmences asEepPEy
NO 5, whickocoroe?pmmaendt POPHSUoEBobp B4 RLSERR [ID NO: 4. In céherdstg the

& emtsli Ini ng CtDNAsse ﬂ&Jsl 1@4&.&&@19 SirGmdof Rdn ¢l 2866 Takd bbﬁaat 1f2b2:2tgﬁme
i stal position € £gan a P,
equal to p05|t|§n [éq%cﬁfé }VA;%%S?LPQ { gei%#ones t herefore
extended to the predf‘c‘f iéiﬁibcs'ﬁ% of ‘h%p%”t‘?"t? SHFRY 9EEgR:3atisRe of ot PBSGy

preval ence of tgemecid presented @8t Bignrey 1i.ni Nonricoddndeenans frendabisred by
simlar stugsessoilid shaded boxes. Coding exons are depicted by open boxes or

hatched boxes for alternatively spliced sequences. Restriction
sites are indicated as: B = BamHI; E = EcoRI; H = HindIII; N =
NotlI; P = PstI; V = Pvull; X = Xbal. Discontinuities in the
horizontal line between restriction sites represent undefined

30 genomic sequences. Cloned genomic fragments containing each exon
are depicted by double-ended horizontal arrows. The size of the
genomic subclones and Accession number for each genomic sequence
are also provided.

- Predictions of DNA seccndary structure based upon the

35 nucleotide sequence within 290 bp upstream of Exon 1 and within
Intron 1 reveal several palindromes with stability greater than -
16 kcal/mol. These secondary structure analyses also predict the
presence of three stable stem-loop motifs f{at bp 1119-1129/1214-
1224; at bp 1387-1394/1462-1469; and at bp 1422-1429/1508-1515;

40 all in SEQ ID NO: 5) with a loop size sufficient to encircle a
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15 their start sites were not perforned. C. Alternative Splicing of

t he hPS1 ORF In addition_to transcripts with different initial —
sequences, the analysis of multiple cDNA clones recovered froma

vari ety of libraries also revealed two variations in PS1 transcripts

whi ch 20 affect the ORF. The first of these is t of 12

nucl eoti de¥@P3MMMe . 3' end of Exon 4, nucleotides 324 to 335 of SEQ ID

NO 1. This woul d result fromsplicing of Exon 4 after nucl eotide 323

I nst ead of after nucl eotide 335. -T@anscripts resulting fromthis 25

alternative splicing of Exon 4 do not encode amino acid res

i dues .
|n from

Val 26- Arg27- Ser28 d n29 of ID ransc S resul t
these two al tRHFHECEORE sh11& ;Hg F%’P-EIS?B éné)\% vEes artdt & °fm8nvm th
appr.oxi mat el yEearyae of eﬁ%@éﬁxa#’#"&] peRes sifed lmar %‘tﬁ‘r?é‘i@&?‘“ | £2P3) of note

in the cl ones exam saohmhoy dett chiehfeatures3in mhdsec 5PStegionss

is ipresegyed

contain only i&%&%se%qneeféﬁénces to | B0 pbk Silonec k28- Fdladdiveatd dutat
t he. -sequence #8%0 Val - Ar g- Ser-A@n notif is only partially
n

conserved i n

Each of these obscihgadpragest Predigigd gpen; reading. fza
critical to percpslesP8lpBRdinnofi 461 mgpino acids, SEQHED 3codd

S2 as Arg48- Ser 49- @ n50 %ngégaev et al. 1995).

RCE% e not
e sEAYt

variation af f @sddn¢okhen{RopedStéddingnframe ilshenabsirmste infphized A%

nucl eot i des 1{#%&;9 &&&,@séﬁaﬁEQf'P B sé-op codonA” aQL

derived from t hat

diaBspERHUCE S

rain_(including

aril et
neocorti & ofezak F?ﬁ?%’\éf‘f%/ g é“ﬁ'??%laé'ﬂ ‘i iﬁ) ﬁﬁt FHPe 18| PRAFEATE ssues
(nmuscl e, hear¢oddngndSherrington et \g3.96A89%)99 Like other genes lacking

PCT/ CA96/ 0026@1assical ‘strong’ start codons, the putdtive 5’ UTRaxfi chg human

predom nant |y, %ﬁﬁgg £ Yilegl gntd@nscrl pt bear| ng Exon
(but not | ynmphoh.ast Sk Q0 t,ll} ocrgr e :
| acki ng Exon 9. “A&Ft > o=
an asparti# e resi dﬂéhet-‘gﬁosﬁ |fd-ﬁs‘5‘ TR

h
R A UL R

9. Leukocytes

el i m nat e t hecordin3tonesiahslisted seguetdcess @malyaisof multipie fﬁué-ilon to the
rest of the pji&iginNcona @ﬁﬁie@nh.BSlaﬁﬁedt h?oﬁhi@ﬂ&hﬁehﬁipd&ﬁﬁpﬁé c&nna\saimamded

in Exon 10.

I ncl udi ng the(%tratagﬁgg ﬂeurzl‘e %asa%g’t ﬁ ﬁi%n c°l°rr‘ ﬁzﬁogﬁar acégl zgd

Nonet hel ess, iRy (ERAPE 5T ds reveale

appar ent 20Theclqnesothexini tialndaguenses weps mﬁnegeﬁm Eﬁeﬂ/e’«/e"fnd MBpear to

be very sim |airettlydsplicsi to Exex Ge[(Actesdiva nawbean I1aR11b

e SBG-ID Noop.

Hybri di zationg pf 4RgsPEleqiditiy! @:[‘Qﬁn:t Qfl\prélrb?kg) Bl @fes 1;a§t1£i?tt§%§@r§be@ 3

;2 gRNg‘ g?gd né&n@\:ma% t#%é?urﬁfe’rfvgg yéjoglngxor? gi % w?re sr?&t"' gd

scle an

expressed at [(RARFESSIERDTMPeF ITE517, SBY B Nt 31’ he %il’%ﬁcﬁ' aReisptids

|1
cé%aﬂ =S

e COorpus

cal | osum2sihesequencing of at least 40 independent RT-PCR transcripts isolated
using a primer in Exon 1 failed to identify any clones containing

both Exon 1 and Exon 2, Finally, inspection of the

gencmic

sequence upstream of Exon 2 did not reveal a 3’ splice site
sequence. These observations argue that Exon 2 is a true initial
30 exon rather than an alternative splice form of transcripts

beginning in Exon 1 or an artifact of cDNA cloning.

Furthermore,

since a clone (cc44) containing Exon 2 was obtained from the same
monoclonal Caco2 cell lines, it is likely that both Exon-1-

containing transcripts and Exon-2-containing transc
35 the same cells.

ripts exigt in

To test the predictions about transcription initiation sites
based upon the nucleotide sequence of the 5’ upstream region near
Exon 1, we examined the 5’ end sequence of three independent

nfull-length" cDNA clones containing Exon 1 (ce33,

ccsS8 and cc48)

40 and three secquences recovered by primer extension using an
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transcription is high. In skeletal nuscle, cardiac nmuscle and 20 pancreas,
the PS2 gene is expressed at relatively higher_|evels than in brain and
as two different transcripts of -2.3 kb and "-2.6 kb. Both of the
transcri pts have sizes clearly di stingui shable fromthat of the 2.7 kb
PS1 transcript, and did not cross-hybridize with PS1 pr%fc@gmh
stringency. WMO6B#A 25 sequence of one hPS2 allele is identified as SEQ

I D NO 18 (Accession No. L44577). The | ongest ORF within
this PS2 cDNA consensus nucl eoti de -sggiuence predicts a pol ypeptide

cont ai ning 448. am no acids (SEQ I D NG 19) nunberi ng fromthe first

I n- phase ATG codon, at 30, p03|t|ons 366 368 in SEQ_ | D NO 18, whi ch onas
surrounded by antisengs, RFimerJacaned siy B¥aBe3 . THReFBFEhASTOR | RXtamsio
positions 1710was seeh/id the cDNA G40l\s m;:hpgppemghggp@toprpg_mﬁr PCR
products from geuREdtiptiont wa&ttesnerte& %hﬁlﬂ:.&i ai2n4app initheegerdwic eveal ed

two alternative 35 lc'oﬁga%/ﬂ Sni jfgg ([io J’ & aLhysien gﬁgemﬁeoq{rent may

be spli ced”8 ative u anscr i
are produced i ﬁhﬂﬁ?fﬂi’%&BFﬁ?ﬂ?‘ﬂ’é@ b €57 éﬁn ‘{H"g ggéymfur hsc t, SEQ

| D NO 18, (eneddinipnadsiciiones 2gPNRoec4eS@ERd| BY N\RACE produgt é‘isé ghaxadnat i vel y
spliced. As di omasedtarkosité hits pepitiing28d be\ienthe oyeresyonsequEnreel y t o

the alternativ p g gof 4 G6r 39090 oo 1o Hon 3.
PCT/ CA96/ 00263%86 iD G019 5Of Wk cBrresponds to pdidt 0

et al., 1995). The two remaiping GONAg, gs well as e ge{“ai’?h%gns'ljéa&sé&ﬁggaev

sequence 10 | beanpt mremaewppeena%oqmwwrr d@oBoli t iR BASR cloms #f

SEQ | D NO pégahast al22e bepecrequalintio iposdithion il afeSEQXHNINGsdL. Tione of

al tgr nat i ;’e Sp%%ﬁgerc?ﬁﬂetsstﬁ@réﬂt&eoakééim 86 enddpretiestehieadt site ani 'rll'?l

acid position u i e
P Pﬁrﬁm c& exbh £ UbBeOto éi,% Ee&ssf{wahené’é Y ielan KiE scrighe

Presenilin Prot® resenilins are to be
a novel fanilycoptatping d‘ﬁf‘ﬁ‘%’or?se@‘%ﬂ‘? rﬂré’ﬁ‘rﬁﬁ‘mh@ané'H% ?i%svﬁ h a
conmon 15t r whedr adtanst shtes omnsnnal (reufeEmed. spl i cing pat terns, and
common rmnut at i ogal |gRFe Wi th putative

structural domains W?'Q&hfﬂf%npESSf?&ndc?;ﬁf@“hﬂ;ﬁvSiffgyéikelﬁﬁﬁial sequences,
ce

vert ebrate ani nal predi cted a d.1 ces
of the human pr'%‘?e?ﬁ‘#‘f? ﬁgs&?&ﬁ 5% nﬁ?ld“’\f%’vﬁggg “Jm\ éa’f'%e"%@
suggests that tiidrprigsiad °aFE"?ﬂH E}San‘fﬁ%ti‘m%g‘l"alpm tr’fﬂ?ﬁgﬁaﬁ% §Pei ns
such as reept @ffect e @RFpr ot ei ns, structural nenbrane proteins.

A Kyte-Doolittle hyednapaisst IﬂfOEhese :LQf théeayeneki o8 1PPRbcpediies Etom the
depicted in Figure 2. of Bhon0s, MANUWRLEYs M 8Nhs Ue'SEY A W823LY Sithis
suggest that t es&
would result from splicing of Exon 4 after nucleotide 323 instead
of after nucleotide 335. Transcripts resulting from this
25 alternative splicing of Bxon 4 do not encode amino acid residues
Val26-Arg27-Ser28-Gln29 of SEQ ID NO: 2. Transcripts resulting
from these two alternative splicing events for Exon 4 were
detected with approximately equal frequencies in all tissues
surveyed. It is of note in the clones examined to date that the
30 murine PS1 transcripts do contain only the cDNA sequence for
Ile26-Arg27-Ser28-Gln29, and that the sequence for the Val-Arg-
Ser-Gln motif is only partially conserved in human PS2 as Arg48-
Ser49-G1lns50 (Rogaev et al., 1995). Each of these observations
t suggests that these differences are not critical to proper PS1
35 functioning.
The second splicing variation affecting the ORF results in
the absence of Exon 9, nucleotides 1018 to 1116 in SEQ ID NO: 1.
Analysis of RT-PCR products derived from wRNA of a variety of
tissues showed that brain (including neocortical areas typically
40 affected by AD) and several other tissues (muscle, heart, lung,
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prot ei ns possess approxi mately seven hydrophobi c transnmenbrane domai ns
-(designated TML t hrough TM7) separated by hydrophilic QA .oops. O O her
‘nodel s can be predicted to have as few as 5 and as many as 10
transnmenbrane domai ns dependi ng upon the paranmeters 25 wused in the

pr edi ctlon al ﬁorlthg The presence of seven nenbrane sWi ns,
however , ristic of several classes of G coupled receptor

pr ot ei ns, but is al so observed with other proteins (e.g., channel
proteins). The absence of a recogni zabte33 - signal peptide and the paucity
of glycosylation sites are 30 noteworthy. The am no acid

sequences of- th hRS1 _a roteins co red.i and
the sequences B ?Wepﬁﬁgim%%ﬁgs?‘pm's o?eﬁﬁgl rgP%(‘)scn E'F%“{ﬂ

In each figure?-i dawoeitesiyg et & Leste) on; ﬁ’éﬁd‘étb@a' Byndee rad; Eal
bars.” The seve:apﬂé‘ssemaasham:et'r fiosmenicking Eomions Alternadivetspliting of

hori zontal |inggen 9 idPp¥éas¥celetoverdifyes8Ufdtltate residue atd fpodmeﬁ
di fference be{z}&‘?% T %«Pf tbgsafaﬁﬂhky éfﬁl&%‘ate thd fihe}% 3§&erm nus and

sequences O e_hydrQ h

bet ween t he pu?%‘?ﬁf?“?‘ ”&rﬂf‘ ?ngﬁ"e (fb‘ﬁgPﬂst%fthFh§ef)‘F e%feﬁPFl PEReitei ns
(the TMB[ err] 7bewigpling Absthefthrponine at positiop0298/@upgied in Exon 10.
PCT/ CA96/ 00263 D. hPS2 Transcripts - 35 - resi dues

encoded by hPS1 Exoﬁ%eg e\P(QhQQ D nI:i—‘& ‘éﬁlay %«ﬁd gene Ha3 38

non-neural tis ues

Addi i on, The Bee HdF‘R‘b‘aﬁtFEiﬁ% 1v§’°§5 UL AR A
hPS2 appears tbh%rﬂﬁidenéa?f’cz SEneh ATRVRPPARrSTt | oFhe iperomgexgni banndazdesci ng
of this hydropéf|nerH gepes anbweler agipealbato tiee very similax aei ildeaguance of

the | oop diffeggcdpit Wgeahge,rggqeg of gﬁya-ms_,-, fam |y, suggest that this
| oop i's an |rrportanﬁ rli%(iza Pgl of £ H: espl;:otﬁ ng E?% confer
some specificity to lﬁﬁ &gh ogl c ogenl C ¥ of the
i ndi vi duall310 9¢fesEes i n? pt eF‘F@A %@céﬁ%&élﬁp?ﬁmﬁ?ﬁﬂuﬂmcﬁﬁs Ppg
domai n shef eshet brasnmaseell cax frar-geckls nMRNA basid e mishielr omvdirc aci d
| oop, anCmhgde 1 aaueaaddﬁaanenﬁzaae dﬁﬁﬂdhe@dﬁ' ms 1Iervlse§yut Gudadve the
same orientati folome h Eeéﬂ’@(ﬁr ER b E re Variable
anongst the preseni|ins, 1t % se tvvo domai ns .share
functional ity BFTHEEE Pﬁ"?cic?o Pﬁat eH‘ gfceleta H‘fﬁ& ‘éhaﬁ?@‘?ﬁs’ﬁ‘ﬁﬁ?e( 29 the

sane or di¥¥ erpancreaganthbe }S2 gene {ifmepprassedasprelativelyThighey tlevels
i kely that thehdh tisy Brails and asi swaldEfapentahsotiptsofi opad kormidn of

tgtehgrgtmeiznzgndz rﬁagcrbactsowrgfe'ﬁhﬁoiﬁrfﬁéﬁ'ﬁbéé Qs ?zéé%ﬂ&ﬁﬁ g' (r)]gi ¢ and
Rs de?al | ed be i@ﬁés@nﬁﬁé"ﬂc% gﬁ a'ﬁl 70%% sg%otrﬁ’ggcnp calnus er
around the TMIPRY 19EPEE0 zZe\BiEh rﬂs‘?- PEoResi Avafhgh stFipgepcy. The cDNA
suggest i ne% haseqimse dinenehiP§ecalledef dacidendifiddnas BEQIDI KRS8
{Accession No. L44577). :
The longest ORF within this PS2 cDNA consensus nucleotide
sequence predicts a polypeptide containing 448 amino acids (SEQ
ID NO: 19) numbering from the first in-phase ATG codon, at
30 positions 366-368 in SEQ ID NO: 18, which was surrounded by a
Kozak consensus sequence. The stop codon is at positions 1710-
1712.
As for PSl, analysis of PS2 RT-PCR products from several
tissues, including brain and muscle, RNA revealed two alternative
35 splice variants in which a relativeiy large segment may be
spliced out. Thus, at a relativelyllow frequency, transcripts
are produced in which nucleotides 1152-1250 of the PS2
transcript, SEQ ID NO: 18, (encoding residues 263-295., SEQ ID NO:
19) are alternatively spliced. As discussed below, this splicing
40 event corresponds closely to the alternmative splicing of Exon 8
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proteins. Figures 5 and 6 depict schematic draw ngs of predicted 25
structures of the PS1 and PS2 proteins, respectively, wth the known
mut ati onal sites indicated on the figures. As shown in the figures, the
TML[err]2 linking sequence is predicted to reside on the opposite side
of the menbrane to that of the N-termnus and TMs[err]7 I y
be inmportant WMOBM renbr ane comuni cation. This 30 is supd’g‘&&éa :
PS1 Y115H mutati on which was observed in a pedigree with early onset
famlial AD (30-40 years) and by addi g4 onal nutations in the TML/ 2

hel i ces which m ght be expected to destabilize the |oop. The TML[err]2
| oop is rel atlvely short (PS1: residues 101-132; PS2: residues

107- 134). maki ngft Ak (Rogae ffu@lce AB1H -amenable to conventional peptide
synt hesi s. Seven An Rgidiicnal ospl ickuvasiantnof the ®§RocDNFetssguancdout
codon 82 and  1aéri®y chéScanhirdpieendx imreiebbiid) pbaitichd i1638- 1340 in SEQ

transmenbr ane f ﬁ’&misnhsl'\&iso tbQSnT%[n% %Lz?igggss@g s dlE. eg‘ﬁ‘i's” i n

PS1. Simlar a nutation at co I'n the
40 - TM2 dome?n. @ 1Pfﬁt ﬁ?f *8FY %ﬁ)l‘;? ﬁﬂgt%ﬁsf"% ? €‘ [EF59e 85p

WO 96/ 34099 amino acld P°Biti°n 325 PCt / CA96/ 00263
- 36 - dosmi i Meingd TM2. Twel ve PS1

nmut ati ons resul . [ c ds bet Ween about codons
246 and 410, which TM
donai ns. These nut aﬁ‘b“n?‘ﬁ& ’d“ﬁ‘ yarfh‘émétq’ﬁfyséeeégp bg aﬁwﬁlll F? Yhe

TMs[err] 7 1¥bp Pw’&%FO&Pqu WNSEIEAl WeAPEIRe) Profeins withnhfoeemdmon of TMVG
or TM7). strudturialemotif Jewemoh Giltamathar sphicing patcazbs r Gind
residing | Nebmifon! MAEBELdrfal 3@BibSs HiR SEAERREcH ¥¥:@ARE8 witH RAtative
central part fx}céxﬂ%ﬁ rr%{ JZm QRpazfeagiBEQ&‘:{z{“ih%an%% @&xf& QQat ©

ar ers f

371) anong 10 erent eseni

Sinmlarly, PeEsRREatenan1PY L é‘é’e&@ﬁt%é’foit hhePERHSTER AHiso acid
presenilin 15 peauericesf afi the d’fuélaal B@Rﬁmélgeﬂqesl using |thiecHopp and Wheds

slightly di ¥ESGEIthmS 8GHPEAS thheytle pebeeins a8l MiTdidpanfely fintiegyal O
the funct i Ofeyilraafa reéeixse s%fzfﬁé e&tcesesésemchm.ﬁ %%':e% yhide the 15

conserved sequences COI’] er

ol
regi ons may repPBEEHY ﬁ'&b?ﬁ”ﬁd PAg Q%#)'fsé Ogl Falgg#’tst'écf’ hyl’&?sﬂeﬁh:ﬂ PRE in
the TMB[err]7 re§iehe aué'aFR%I}&PstloPﬁ%ﬁlelFlWtsﬂnw@}g“re actitHety. The
TML[err] 2 |2mp, hyiwragathy plots andedtzmengsl andfymisnsuggestmehbertshere t he

presenilin protgiocdai® bﬁss@é@tﬁ\r Yo LA §C BévFerd hyd Popli iRC k PansEiirane N
the opposing ”e £15 "@REsgnat! waetmu)qﬁ A lsaBafle é&“i;ﬁﬁi?ﬁ]o}%ﬁ%' cing

mut ati on, nost M ssense

surfaces of put H’%‘ 6 OH’% Bafr B8 PrR °‘:\ﬁﬁ| ER €§t Eov A& St RS
may affect |igaas many gsndp rkransmenbrans dowatns Gependimg aponhthe RATRAEHETS
(e.g., TNB[z5']|us@d iranteTiidductlion| anyralithan lThelUpeélsdifces oEcseven avbrape

‘Speci f ic bindi ngpann:.ng domains, however, is characteristic of several classes
of G-coupled receptor proteins, but is also observed with other
proteins (e.g., channel proteins). The absence of a recognizable
signal peptide and the paucity of glycosylation sites are

30 noteworthy.

The aminco acid sequences of the hPS1 and mPSl1 proteins are
compared in Figure 3, and the seguences ¢of the hPSl and hPS2
proteins are compared in Figure 4. In each figure, identical

« amino acid residues are indicated by vertical bars..:. The seven
35 putative transmembrane domains are indicated by horizontal lines
above or below the seguences. :

The major differences between members of this family reside
in the amino acid sequences of the hydrophilic, acidic loop
domains at the N-terminus and between the putative TMé6 and TM7

40 domains of the presenilin proteins (the TM6-+7 loop). Most of the
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agents to inhibit the effects of the nutations and/or restore the

normal function of the presenilin protein in subjects with Al zheiner's
Di sease. The sinilarity between the putative products of the C
30 elegans SPE-4 and the PS1 genes inplies that they nmay have simlar
activities. Q%ﬁ PE-4 protein appears to be involved in  peibgodedsédnt i on
and stablllfg{ f the fibrous body-nenbrane organel l e (FBMO) conpl ex
during spernatogenesis. The FBMOis a  specialized Gol gi-derived
organel l e, consisting of a nmenbrane 3% 3Bound vesicle attached to and
partly surrounding a conplex of par al | el protein fibers and may be

i nvol ved in the transport .a of ubl e Lane- bou d
pol ypept i des. é‘f r?ncf’ﬁegdw gﬁﬁfﬁfﬂ’g% ¥ %‘ J'é’)?e cgrar est

sper mat ogenes |i§ scme nFH’ePE‘F‘{ﬂ]e "t’-ﬁéu‘bﬁysﬁ%“og?ﬁt f‘?fn&f‘? oPP‘iﬁtiSPE'm‘T?a}%E
either to 40 Istaddition,i hheraoirespendigigvednernatdyeasphiepvanéatiddi ng and
V\Dg,?/ 34099  jdentified in hPS2 appear? to encode %art otf Rehld Qﬁ%ﬁﬁoﬁ&ﬁﬁ The

- .- c e
renbrane S VARGAPIS SEEIEE, %rrfo%‘é.l% ﬂﬂ“"%ﬁl#ﬂ 19R0 ARL L REE Rt ene

t he FBMORERERD) | 35¢ % P ci~‘?pé’ ﬁﬁrﬁ’&F‘&ﬁ?’e wemvers ot Hsul d
be envi saged 8enetfamidyesevddasts thﬁbrtmaﬁrpbn isPsn duppxkans fenetianaled

ei ther in theddﬁskﬁngf Qheolsfwemeamatmr ReHPEr WotlecBPécificitFUED tife
\[/gglrlsf\gs OII:I n n tran o%e suc &%&Q& oggtﬂé v ar gtnﬁsbglrmd
endosone- ?bjjso? e RFC Wf’{)‘nesg ﬁE‘ lgtermmﬁ?‘eh %@é?%’

mut ati ons m gﬁ%‘a‘{-‘)%s hec sane| qq;dessmrsm afoth%ltiféﬁr'anhlﬂﬁ%éé?ta% loop,
processi ng of aharis APBesan/ tranzhenbraie domain nicledcisohikeliyt BoChdws lcaket al

R[)Ot ei ns suchggfie 48 HcaE O/ Qf.l'tﬁ respecta%SOEhé‘tn%bEEnﬁé e'a{th@;H also
nor ma u

lities_in,t e |ntr cel l. ul | h the extrac
di sposition of’® Eoﬁ %ﬁD the %?eé‘emlmsh 1545 VerY {ﬂ‘ﬁ é?é\ltrffget of
t he neur obait hGY’Bg‘F‘?!“afié‘&t ﬁ?%‘%e WAFQ?%%V eigher DPséa%%prdlﬂPFﬂ‘B@ t he
| ocati on of thadéisndent F@hinm deignschiensame dn glilfferents drigadds est dues
Wi thi n conser gafc¢iufA1NProperivies) . THisH! L¥eiPrakelpscidtgdnet 8- tddintbey
are pat hogeni gg Qishd %isﬁmpor:a&@ ?;Sn&?xéxﬁﬁsﬁ toko&?ﬁeag cgﬁﬁ@x%

conservati ve, wh e Qnset [ sea,i(E % adul t
i o

life. Because® eﬁ@ﬁ@eo?pﬁwﬁafﬁt H’g‘ oBé%’? 95 fug prfr"" oger ns or
nonsense 20  jnteracrionshef theulndbeidualcpresenidinapseteinsonpl ete | oss of
expressi on or funcascdetaitedadnsiaiv, ptkeipithogenhbe mitaeiensdmirsanand psawi | |

have a dom nagiygad»a2buhd NGl oR163 fdep ahauﬁd@f’lo 'TQB{: NdbmainsdDEGEHey
processing of o %{Jtﬁn]g Agép@ t%%@enagt}tains.r%rg @%BEQP?EH 0 la 28s oc{’“é 9

arrest of nornma roCcess

causes an i n- PFefeins,si Bhg‘b"fesEﬁoﬁ“@ ‘id’eEkSFl a@eﬂ&ﬁacnﬁsﬁmmha@@%ﬂwwd
st ruct ur a25 ef sexwuctureshef R3fe PSat and BH2 photeiria]l zkspectively, with the

known mutational sites indicated on the figures. As shown in the
figures, the TM1-+2 linking segquence is predicted to reside on the
opposite side of the membrane to that of the N-terminus and TM6-»7
loop, and may be important in transmembrane communication. This

30 is supported by the PS1 Y115H mutation which was observed in a
pedigree with early onset familial AD (30-40 years) and by
additional mutations in the TM1/2 helices which might be expected
to destabilize the loop. The TM1-2 loop is relatively short
{PS1: residues 101-132; PS2: residues 107-134) making these

35 sequence more amenable to conventicnal peptide synthesis. Seven
PS1 mutations cluster in the region between about codon 82 and
cedon 146, which comprises the putative first transmembrane
domain (TM1), the TMi-+2 loop, and the TM2 domain in PS1.
8imilarly, a mutation at codon 141 of PS2 is also located in the

40 TM2 domain. These mutations probably destabilize the TM1+2 loop
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intracel lular targeting or ligand binding, or may otherw se affect PS1
function. 30 An al ternative possibility is that the PS1 gene product
may represent a receptor or channel protein. Mitations of such
proteins have been causally related to several other dom nant

neurol ogi cal disorders in both vertebrate (e.g., malignant 00263
hypert her ni a, WA | eni ¢ periodic paral ysis in humans) andPFHCAY

i nvertebrate organi sns (deg-1(d) nutants in C. el egans). Al t hough the
pat hol ogy of these other disorders does. gt -resenbl e t hat of
Al zheiner's Disease, there is evidence for functional abnormalities in

ion channels in_ Al zheiner's Disease. For exarrg anonal i es have been
reported in t hedqmaing agd hifis ARERPEIROLRGS iR M1 AR TMR3p STEeAvE S channel
and in cal ci ummeaedshastesult in the alteixiG 834088ino acids between about

PCT/ CA96/ 00263 codons 246 and 410, which are :mvolved £8 the ™6, WRLEFULESS,] ONS

In transrrenbrane Tﬁéﬁ %agl Jné(difg t&glg‘%/% LD Yk ew of

t he weak honol ogy b Ween

vol t age- depéndetRaRiREY U7 c‘ﬁ‘&n'ﬁ'@f‘% tl‘l DT AiZsTY OF DY MAdifying Jhes
in intracel | ul aconfrmptibon ofc M6 e MIe¢ll s can 5 replicate sone of the

bi ocheni cal feat ur espudichét zépideRceStor anDifpesants BGhictionallt 2608 ixesibiing he

phosphoryl ati on of,yLakye,y 1 CEQtéﬁﬂJlsS c%g:di‘ggij%é}{c%t ?h%ﬁé‘%eh@?igaé{&

production of A err d

"n SEQ | D NG FSFjb oo (BPP B ARER LY B0 aqiif S0P 73 cpRond
conpri ses 487 adﬁﬁﬁ?r&mdsemsha% they prgsenidgn Pr°¢ﬂilr7eé§1“a¥Yﬂa§smelarlYa
appr oxi mat el y SHechGsikDehe Al-taiintimis Helgoehdss of medisers dESchie adsahikimati ve

splicing of Ex cﬂ:e(i nf%l?]akgealso Ji98kEuias @eriesm&dy%éno t@x&sbiiéﬁlﬁy
26-29 of SE I 5 | d d
o Bl fecuinclf 143 b ¥8LL 1o Qonketiihal 060 ARG 66 i

and have a mass Jb‘?ergen
the above- ﬁ%’-PﬁeﬂP Aadr Rt PR 5FeEetHy PGFSM‘QPFPFPW (‘,"I'Pi-ﬂethe

residues 15 coromsepyrdi sepuencpe sconfeys tRS S@@Onobige@ikDadiivitigse These
- del eted) \Aoie&gidneclnaﬂa:eﬁeaeﬂerlﬁshaonﬁfdﬂg aiees\oulrd bRy 13 @B| ecul ar

20 mass of apppged L ggh 3_4%1 74’M&Pﬁ re.g:LonT;iee Hgﬁéi%g?:s uﬁ%&i%ﬂ%%ﬁt i:i’:?d tn[_gl'

domai ns are prese agai n t ery
r eS| due positi dtREHVS m?'3§ Je?,‘tp't bof sDCRE?e’?egn&m?%g rﬁlg?
(i.e. 2 resi duw)bers it PrAsER I PrEt el ALY RHPBABLY athnresms >

str UCF ure 20 sheffector domeirgonSthe Kppoblife membiane starehi gWigh lyper ophili c,
negatively SN IoF Bt Wikbh £ 6P k1M RRAEHIn PRRBRNSE Wil beRer

o 1T el B D L eiee Sl
of  approxi nﬁ‘fﬂéﬁ"‘eﬁr?’é%l”&} dgegir I\?(f’[iéprf%;esl':?véh%ﬁj Vo %"'&F B‘!ﬂ"@’

binding or channel functions. Thus, these domains (e.gqg., TMS»?

25 and TMi-»2 loops) can be used as sites to develop specific binding
agents to inhibit the effects of the mutations and/or restore the
normal function of the presenilin protein in subjects with
Alzheimer’s Disease.

The similarity between the putative products of the C,

30 elegans SPE-4 and the PS1 genes implies that they may have
similar activities. The SPE-4 protein appears to be involved in
the formation and stabilization of the fibrous body-membrane
organelle (FBMO) complex during spermatogenesis. The FBMO is a

o specialized Golgi-derived organelle, consisting of a wmembrane

35 bound vesicle attached to and partly surrounding a complex of
parallel protein fibers and may be involved in the transport and
storage of soluble and membrane-bound polypeptides. Mutations in
SPE-4 disrupt the FBMO complexes and arrest spermatogenesis.
Therefore the physiologic function of SPE-4 may be either to

40 stabilize interactions between integral membrane budding and
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30 nenbrane spanning dormains (TM2 through TM6 interspersed with short

(1-15 residue) hydrophilic domains (IM[err]3 through TMb[err]6) an
additional larger, acidic hydrophilic charged |loop (TMs[err]7) and at
| east one (TM7), and possibly two, other hydrophobic potentially

menbr ane- sp nnlsm%,dorral ns, culmnating in a polar 35 domi A9k 06263
C-term nus. The protein also contains a nunber of potenti al
phosphoryl ation sites, one of which is a MAP ki nhase consensus site
which is also involved in the hyperphesphosyl ati on of Tau during the
conversion of normal Tau to neurofibrillary tangles. 40 This consensus

IS:.%%;JERSE / gggG%ﬂfﬁLgee & tl.ét, a;[:l:'vt?o %ltggﬂ?zzel Iigxtergctiggxs between \t/\gﬁlggé‘l%? 0
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does not |nvolve
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the hydrophi | PéseRBer - iAYshoughihe, 1ocat iand ofiothel BSL eR@cRA2 gutatienmiia a
phosphoryl at | aighbyseusssved rexdduesceittin acnsdivild dbhgird ofr BRéI Ve
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art of
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C-term nal 25comBensyra HbS’érﬂhe °‘Fﬂ?% of tdéﬁﬁﬁﬁ\,‘é‘l PAubE i Hidfe .| SBPERYAS S
char act er 22 ed none pof sarey atitaviwis theexwlisoctaf raam tietefhdrar wirnnensenseup t o

and i ncl udi ngmhbﬁtiéi{é)?dhlae a&um&t efpecteld QB cifdel B Bbtplete 10s6¥0i Ng of
G term nal “patiPERes rotﬁ"ﬁ?’ 1 f’“ Fpdiet 8’*‘*?*‘?%&?‘gs£h‘5}"“§ﬁéh
splicing di ffé’%‘éﬂclé% eal"g ta§§ °=1°w \}'IIE‘%FnlprPﬂﬂ Ei2%nal

domai ns of thabgrrany mw&%#%ﬂgaroguéé?? or @hdeminant ﬂyaﬂmmtimrﬁf(mﬁ
consequenksy ichasihg avviesal of normal SAPP processing. The Exon 10 splicing

mutation causes an in-frame fusion of Exon 9 to Exon 10, and may
have a structural effect on the PS1 protein which could alter
intracellular targeting or ligand binding, or may otherwise
affect PS1 function.

30 An alternative possibility is that the PS1 gene product may
represent a receptor or channel protein. Mutations of such
proteins have been causally related to several other dominant
neurological disorders in both vertebrate (e.g., malignant
hyperthermia, hyperkalemic periodic paralysis in humans) and in

35 invertebrate organisms (deg-1(d) mutants in C. elegans).

Although the pathology of these other disorders does not resemble
that of Alzheimer’s Disease, there is evidence for functional
abnormalities in ion channels in Alzheimer's Disease. For
example, anomalies have been reported in the tetra-ethylammonium—

40 sensitive 113pS potassium chanmel and in calcium homeostasis.
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hydrophilic loop with simlar am no acid charge) is/are active
functional domains of the PS1 product and thus sites for 35 therapeutic

targeting. C. Human PS2 Structure " The human PS1 and PS2
proteins show 63% over-all am no acid identity and several domains
display virtually conplete identity. As woul d be expect re,
hydr ophobi ci %%HF?ses suggest 40 that both proteins also’s g%ggéeé?nilar
structural organization. WO 96/ 34099 _

PCT/ CA96/ 00263 - 38 - - 40 - Thus, both
proteins are predicted to possess seven hydrophobic put ati ve

t ransnenbr ane donmi ns, ,and both proteins bear |ar acidic hydrophilic

e
domai ns at t he PREVEFRALAGES ARy HraPFRETPTADS SRicium %Ws Rightt herespeGiph}y t y
was apparent frehevant dboview efccheecweaks hamalgayi bebwed -HaTRapa othe ios IDr om

brain and nusckebii¥d ofhvélrage-depemddntd chlbsium ehhanélslamdl the-doltvatiéde
PS2 Lranscri Pl eALe increBbllAlibkelde ﬁmlaeeéaléhmmn%hds cage

am no acids_263- h.are, err] /7, 1oop
domai n of the repl’p‘iﬁtgt F%e EBPoPRITeIHG2 etﬁ?“é'ﬁir%f

fte
identity with Pbseases guekram@lyerjtiqn iinecthemhesphorylatisn. ofrauwr PS1.
The positions mictdmbpleassseribtedtpsteindandiirrebséd @riddbdtion dF aBei n
are described hgpdfddse 3. Note that residue positions refer to the

resi due p03|t|gns] g §E8 LD NO 19 and that the positions are

approxi mate (i.e.% A schematic drawi ng of the
putative FE® struct®® Showns ks FEQ ID N9: (3.g the largess; pewn ifoympef vkheh hPS1
and hPS2 i s grbesmasiPSinproteige vompristmmasnsamindg keigs Gindd hasoa rppsadededg to
the interval s moledififatcrasd M apgrdibnarang &1 019 khK. t O Vaibnt GFiEH ¥he Of

the PS1 Pr Qb &l ae e DB %rltgkﬁ%f{\%ﬂgﬁiibﬁy’%g”zﬁ% Qggpv?&i&{] N the

20 size and am no acl ences e ne &rophl lic
TVB[ err]7 | oopEeSianes ﬁ°Fﬁ%%°é’&gﬁﬁc%%P6’ls Hll sN-ztGe? ﬂ%ls IDNR FiRF.i
donmmins. 15 deleteRdicwpuld imsiludeoh|fewerf aninmasidbcankdavehe nags of

predi ct ed approximacdly EpleBCRba OC@imilariye adaiiamC iwd thcehe ioven t he

25 central pogiiofimels Lb@dﬂ\ﬁ[&&rl%n@i EOBBI&& EO% rﬁ%hdt'ﬁé 4d§Zs4

g];lalhgal/, ?%PSBSS’F%??"P? é? \ox Ip8§§tfﬁ’ c%gé ﬂ?{,é et dt \Iﬁe@ﬁe ﬁ‘ﬁflrne

and human PS1 Wewkt ime Bﬁ?.%’gx ewawwm acm%uams‘eyyﬂ%rr&%hevmolrﬂfular
simlarity2Q0 wkes efuappieximatedyos? Jf4 30a. SPE- 4. 7. Presenilin Mutants

A. PS1 Mitant StThe positionS@Eithk phtiiveNdondind@rEJrarneelave 128 2.

dentified whi
IChgnolr ;635 Ltg gtaﬁﬁuéﬁ?@ :%%Vﬁﬁrﬁbéﬁ%‘a gk éﬁ“&bi‘&é‘gﬁl‘ikgﬁﬁs %J%?Eﬁse
form respect toc SEQ ID NO: 2 and is app ximate (i.e. residues)

A schematic drawing of the putative PS1 structure is shown

25 in Fig. 5. The N-terminus is a highly hydrophilic, negatively
charged domain with several potential phosphorylation domains,
followed sequentially by a hydrophobic membrane spanning domain
of approximately 19 residues (TMl), a charged hydrophilic loop of
approximately 32 residues (TM1-2), five additional hydrophobic

30 membrane spanning domains (TM2 through TM6) interspersed with
short (1-15 residue} hydrophilic domains (TM2-+3 through TM5-6),
an additional larger, acidic hydrophilic charged loop (TMé-7) and
at least one (TM7), and possibly. two, other hydrophobic -
potentially membrane-spanning domains, culminating in agspolar

35 domain at the C-terminus.

The protein also contains a number of potential
phosphorylation sites, one of which is a MAP kinase consensus
site which is also involved in the hyperphosphorylation of Tau
during the conversion of normal Tau to neurofibrillary tangles.

40 This consensus sequence may provide a putative element linking
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of Alzheimer's Disease as well as several other neurol ogical di sorders.

The nutations may be any form of nucleotide sequence substitution,
~insertion or deletion that leads to a change in predi cted am no acid
sequence or that |leads to aberrant 40 transcript processing, |evel or
stability. Q@g | f]c disease WO 96/ 34099
PCT/ CA96/ 00 Sidabds - 41 - v
mutations in the formof nucleotide and/or am no acid del etions or
substitutions are described bel ow but 4138 s antici pated that additional
mutations wll be found i n ot her famlies. Indeed, after the initial

pedi grees (Sher rin Was €x rom experience
wi th ot her *%F‘FFeﬂ Rfasagee W4 rﬁRﬁ‘P&ﬁﬂFc‘ | 1ikely| themapeytic
associ at ed taggelt . nURaYiem OF| nhe Imrocaﬁersqrusupec ovevealdi twatsespegees)

t hat addi ttﬁml(rauiaﬁés)rnswmué,d Sxe roewd: f2) eand THVEE QxeLixhidis 983 hess,10

been_ful fil oS U t r fe ;addi in

t he preseni | ns I%%uél]ev %”fw%ﬂ i% sat %Bé) it Mﬁ@bm%ser vat | oﬁgﬁ
others (e.g., Pn%?ns“slggg“e’gfpl ﬁ"ee%/alaf’t exr ph°f§§3¥" afheR ségeilsed
herein with reefiatt withpsSmagagus sgauences pfan @ratein fkinase s GRRGANt O i s not
restricted to ddddldtpar tBexduae BEC autifityns hebocisid®ewithsdififetences in

Eﬁf‘ﬁ& Ug? as déiés ﬂgggabpyﬁl of APP wmchDa{»@Céeﬁ%QH@% '}ﬁzlﬁéraﬂéézﬁg PRBLASe,
R T St R DILES on ekl Bof hofBunitia ETRERLL S0 S ol Qe |
initially to t¥RF targgringrbeyapeuticpea P iagy tanidgnse ipdicarest thafe
six 20 pedi gr&edeastatin wfansfiesvedncedls priche @53 cpgraganeds phidephibeylated

di sease in theo:{leﬁleacala{ﬁmd&eaegfe@%ﬂed:ﬂ@rp%zapﬁmm @M ip¥ridane1y Of

142 unrel at ede&f%gloggi&aéé y gggnpgz Hbigﬁdz Ea%\%ggr%n’%gg t__hj_Fhsame et hni c

origins as th rees 4 unrel e | ocation

of the ged® wiR sﬁ’hPﬁlé AR OSFUDS, on AREIRR resdgnes) df ﬁ&ev\R’T‘FF‘KE@a?'r ait,
t he presence dlom@iighby a meghihdsm whichsdees aotuinvolores PKAI &amlsegrabat e
with the diseasme). trait in six pedigrees definitively linked to

chromosone 14, and yore th&: eéafeea& maa%sg%wg 99%@5%&40%1&9# pdent

"di scovery of fj Ve srens atcéipléﬁ%sg %fogggmg%gg{]ggkfgiglg di fferent

nor nal chr onosone onfir t.he ene _I

AD3
30 | ocus. FLﬁe["}?é'Fsb?%‘f% m&&f’ § f°'f‘o'?het ’?&s "’from
the facts Whatﬂ%@"ﬂé@l%mt@iéﬂ’ F‘ﬁ“‘%ﬂ(mﬁPmaémn conpeRskfed in
evol ution (e. grequeRté.v.Ima88jitidmatthehaltarmativasspliciageot ®a@ned i n

domai ns of therdiiAtei fin Witthindaed!is0£BiEHL the PEOFTRENES vHbreliRCEne c-
vertebrate a”diém&.\iﬁ%ieﬁ’{@e{ %ﬁ?%&ﬁ‘éeiesms?’éf ta‘nﬁe?fﬁ InCFprOd“Ct

I S expressed a the htaln,

udi n
those nost se/dErPhilicqeggt yely—chﬂged “THe~7 100p dmmediatelyy G ('jFﬁ‘a?'ng'l
di scovery 2&f tug;TngllgeghgenmanyThzs alternatively spliced isoform is

characterized by preservation of the sequence £rom the N-terminus
up to and including the tyrosine at position 256 of SEQ ID NO: 2,
changing of the aspartate at position 257 to alanine, and
splicing to the C-terminal part of the protein from and including
30 tyrosine 291. Such splicing differences are often associated
with important functional domains of the proteins. This argues
that this hydrophilic loop (and consequently the N-terminal
hydrophilic loop with similar amino acid charge) is/are active
functional domains of the PS1 proguct and thus sites for
35 therapeutic targeting.
C. Human PS2 Structure
The human PS1 and PS2 proteins show 63% over-all aminoc acid
identity and several domains display virtually complete identity.
As would be expected, therefore, hydrophobicity analyses suggest
40 that both proteins also share a similar structural organization.
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addi tional mutations associated with the devel opnent of AD have 40 been

catal ogued. Table 4 characterizes a nunber of these. Each - WO
96/ 34099 PCT/ CA96/ 00263

- 42 - - of the observed nucl eotide deletions or substitutions occurred
within the putative ORF of the PS1 transcript, and woul d be scRbGeda&t €d
to change t heWOReBM®Y anino acid at the positions shown. "I:He nmutati ons
are listed with reference to their 5 nucleotide locations in SEQID NGO 1
and with reference to their am no acikd positions in SEQID NO 2. An
entry of "NA" indicates t hat the data was not avail abl e. As

di scussed in the next section, a nunbe f PS2 nutations Iso been
found. A conparTh¥h BPER RFOFSLRS AR Ff G 8 PRIAASF FE"%’MW%’PB Hure 4

and reveal s thaputatdve pranssguhiane domaimst |9@#sba¥}é REPteéns d?P?roiaﬂli% PS2
protein which sdcidienkgastphilic domsine HSlther o-eerminilizennd dserween TM6 and

cg[ Lgsgﬁlng' ng dIWar ti ﬂnfuhﬁxetrhgmilaﬁ§} Vi ldppa rﬁﬁﬁ/ Péogeltﬁé %Chéﬂlcﬂbéae
er oo s B tbepie oF 7 ER, Bibdelke "ol SrRA ol MU S BR8N o
conserved r%ﬂjﬂeéﬁeéftlﬁ"pF‘é‘EEﬁ?‘f‘tq‘Fsgéh@’ﬂ&’f"bEfp?%t?ﬁ@dtﬁi‘ﬁ‘éﬁi’gs%‘?ﬂ a
mut ant of tdixexhheivelesplitedis Thesd rsivdeotidies encnderamigor agids 263-
I nterestingly, ;@5 alyh08S MQM@Q@WthP@@H& THER7 0dp2@BMain of ERE0G
e e

near the acidi cp‘hy Fophi

domai ns TI\/E§‘-°ano"-hH\/IF1tE‘F'§ﬂ'ﬁ eﬁuf“&%’i“b %’k%@v nEBHER  P264L,
P267S, E280A, E28OG,Th~29§Mt:L@EGVf the P@ﬂtsgive fms@&@m idomapps 05 @hﬁat‘?%
splice domain (gestednesre des22ibed i Pable 3.0 Note Ahat?Tesidue pobliticis

these mitationsygan g é’ﬁé@é‘%ﬁd@al ;?oembgﬁ yopfssg 1 S&d 24801 54 cihtCehe
nucl eot i de sequenci ng{_‘ al | el eC| o | %on ?ot | des | i gation

pol ymer ase chai BP$EIEPP oS 5885 *3 lm‘teRli'E t echnol ogi es,
etc.) usingsRT- PCR m;@&aewstw drﬁ!ﬁ?%s‘tfnﬁpﬁgp‘ﬁ?é%t E?% Wm%ém%ce
or genom ¢ DNA iB(Fig. 6. THenalmjlarittyshetwsbrbbPadtall hiPse ie\eakest in

pol ynor phi sms Wdyaral abfaiHddECohe GRLBLEAI &*&eeoﬁ&sandwuetﬁé Shteeesls

di scovered. On T[ |

NO 1, causes eb&weef—’ﬁ%{ 'rﬁs %‘{s]ﬁ%’ﬁ o ﬁg% %ie&ﬁl atQ% §5’$0
Gerr]A at bp ProtEips: éWSﬁo tf5roBses herwern Tk al’::?5"’8 PS2
Mut ant s 20 sizeThadsaning acidi sequenged cofiddre pegativelyhehyrdyene

pr oduct I ai gtk dphe 1 PO STMET! Lbdpd hahdt e tHE2 sgquendisgbE tite fieesinimalof
di sease- causi ng,, hi 908 ddhaigl® of a small nunber of early onset AD

Ve, 16 and BT ae e WA SRS

amino acid sequences occur in the amino acid seguence in the
25 central portion of the TM6-+7 hydrophilic loop (residues 304-374
of hPS1; 310-355 of hPS2), and in the N-terminal hydrophilic
domain. By analogy, this domain is also less highly conserved
between the murine and human PS1 genes (identity = 47/60
residues), and shows no similarity to the equivalent region of
30 SPE-4.
7. Presenilin Mutapts
A. PE1 Mutaptg
Several mutations in the PS1 gene have been identified which
cause a seyere type of familial Alzheimer’s Disease. One or a .
- 35 combinatién of these mutations may be responsible for this form
of Alzheimer’s Disease as well as several other neurclogical
disorders. The mutations may be any form of nucleotide sequence
substitution, insertion or deletion that leads to a change in
predicted amino acid sequence or that leads to aberrant
40 transcript processing, level or stability. Specific disease
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WD 96/ 34099 PCT/ CA96/ 00263
- 43 - corresponding to the |

fibroblasts or post-nortembrain tissue of affected nenbers of ei ght
pedigrees with early onset FAD in which mutations in the [err] APP and
PS1 genes h%g Q{I:ﬁ ously been excluded by direct 5 sequencppgcabiisdeéss-
Exam nati on o7 e RT- PCR products detected a heterozygous Alerr]G
substitution at nucleotide 1080 in all four affected nenbers of an

ext ended pedigree of Italian origin (FHof0)- with early onset,

pat hol ogi cally confirmed FAD (onset 50 70 yrs). This 10 nutation would be
predicted to cause _a M V e 0 n TMb.
A second nut at F%‘ﬁs %:?IH zr%hc eot| g%&tle%me ,@g gﬁﬂ]‘%%%la

substitution at’e%mslﬂ?i Fypstipuping ﬁﬁdd?‘fFré'F’FécP "Yn?ﬁ‘ﬁe?% 20 a
group of rel at svtimigiagedecthayf addigbor@dr menatinrss wiyl 1% foundpiw sanheyd by
cell lines Am?&ﬁﬁia%@%ﬁﬂeed“@%& thaNdnitialAQROGker @t Ehite |d1$ﬂfie&-&he

Canden NJ
t hi senrrut a% | on é;é!&%nh e?%fsl Strtlmé%&bjaegfjg e%hgzﬁe | nQr EEZYMI ?Eon

nat ure o

t hese pedi greegt a1 lg?ail fit ¥A8| §7P] e? ﬁ%‘]‘«f@‘?ear"ﬁn%t g\,gt gr
signi ficantly shexjitiedefdsrasd i(m.gal Asiyotmephig dmtenal saleppseis aassociated
het er ozygous f@ith mutaB ot 41 thHE! @4 asupe¥oki e rdidmut 8se RfeheyepRratiut ati ons

were found %%ﬂag%a@m%gcaéml b%ogﬁéﬁlj.ffz% " V‘ﬂifs te%éécpéﬁ%?ﬁhab”

These Ps2 ”fﬂ,”?i%%rﬁsﬂ&%ahge%}vp Pt KSRAPSPOBE LAETR U A GEPRAR of

resi dues whi chmatatignghiy e peeserilinshi(Rogary et abg /1P995)gand hyamimjlar
An additional o&hRersrdbnsrby thanselk .y ,acihes reCalupsigssyt campion ezt abase
pCaltr 1624 caﬁwﬂs)atn tbrhestcasThh&eauﬂéééltnuweﬂﬁspeedfeb%Q geneefaﬂdﬁe

-t erm nus s Jmutati n an itional, case
onset (45 {rs) f%ﬁﬁ’]nsal gﬁb\/@esrm Sﬁ{ugawarls ’ﬁlg n t ciisr. iR a?seelpar%igXIar
Tabl e 5 with rBYeEAEREs Put. rathag; (isFQ ESt?%q"&EQt?‘%rﬁffﬁﬁeﬁE{?‘f‘B NO 18
and with ref er ence Rixrect segeencingi nd eweEniapping iIRMPCRNPBIADCLD BEAnifig An

entry of NA me 2.8 kbesigbl@ahBi Gt Qsolitdd fiemdat feckrl ReMbedEAicEabhe .

:I’BHSJ'[ ations have %%th?i%gggr %Yﬁ %atrgleg%iﬁ%(ﬁﬁ d QLéEiSJlthlsg the

sequences is sﬂbWet‘TYFP ’e"e4‘“éﬁﬁe’|‘ THaciopg ippgagh of tgﬁt fieni c
mut at i ons ¥ e Pedigngesns %ﬁ‘—'hc I9€ Flgse mytar honthcosagregated witk|theconser ved
in the PS2 pro@tsensellier ehormspeotivws peddgnees,0 anduvete @bsent fiwm KMprards

protein nay al §f 1 hPetiEdh hAubBlogically normal subjects drawn from the
same ethnic origins as the FAD pedigrees (284 unrelated
chromosomes) . The location of the gene within the physical'

25 interval segregating with AD3 trait, the presence of eight
different missense mutations which co-segregate with the disease
trait in six pedigrees definitively linked to chromosome 14, and
the absence of these mutations in 284 independent normal
chromosomes cumulatively confirmed that the PS1 gene is the AD3

30 locus. Further biological support for this hypothesis arises
from the facts that the residues mutated in FAD kindreds are
conserved in evolution (e.g., hPS1 v. mPSl1l), that the mutations
are located in domains of the protein which are also highly
conserved in other vertebrate and invertebrateshomologues, and

35 that the PS1 gene product is expressed at high levels in most
regions of the brain, including those most severely affected by
AD.

Since the original discovery of the PS1 gene, many
additional mutations associated with the development of AD have

40 Dbeen catalogued. Table 4 characterizes a number of these. Each
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- 44 - pat hogeni c_and are included in the PS2 nutants provided and
enabl ed herein. Furthernore, any pathogenic nutation identified in any
conserved region of a presenilin gene may be presuned to represent a
mut ant of the other presenilins which share that 5 conserv

The finding‘g?mﬁuﬁghe whose product is predicted to share ﬂgﬂéﬁ%@@%ﬁtlal
am no acid and structural simlarities with the PS1 gene product
suggests that these proteins nmay be funatienally rel ated as i ndependent

proteins with overlapping functions but 10 perhaps with slightly different
specific activi S soci ated sybunits, of a nultiperic
pol ypepti de or® é\s&‘e °g??.’8"e E‘Héﬁf"%%yg? RE1088: BF f RF C GRE R P\?E“fﬁﬁ‘g?i ons
in the sane  withimh&b$. Putati"e ORF ifethe REL SFARPCIHIPL: hard wHvltcbent

M ssense nut atpredictedlto changer il edevded amihot aeid a2 ph@tpbslit:mansubj ects
W t[lha fP grlﬂ N aénown f%mmtaé@oﬁa%ﬁmd mﬁﬁer&gﬁbgnﬁof’aft&iﬂ i ke those
in e S Si n C e,
whil e the se’é e%‘éguﬁ’ até'grs%%%t eg qﬁ; li {EI ons |n ?#e”ﬁ% bo® Ehgeiﬁe
(onset 30- 50 y?'%u“’daﬁ’&til!tﬁF’-fG"‘i}Fs‘)n |S§QSE’BtW‘§F &l f {3 ARETY & PR Pﬁﬁ%caﬁes
associ at ed wi tthanitthei dasa iwast het R8Aigsbke( onset 40-70 yrs; duration up
to 20 yrs), the gerrfy Fissufdddin! tRE xﬂ:&aaéatwngus numberh B iaéne ridiraghens cal
pat hvvay subsu eb i f%]:.mahl . %ﬁ\qsarlson gg‘ xl,ﬁ’ h?FEeﬂ({ O the
genesi s of at ast ea ¥ nset , AD erences |n di sease
phenot ype ¥fay 3eFUSBELS 5% | &R Jiigyge bf%ﬁ?&%&*%ﬁ'h&‘ EhRSepBALRPESRLS i pt

in the CNS, ormynaricpg|are in regiens fofr the BS3 provein whiflsazeeconpevviRdt .
By anal ogy to idhanef PeripratieiRS]l Thereifopes,cd2bedsphedingunatsrions ifAayheause

Dopt| do. hypor i daeouliayl AT, SHoBELes Bo B Rfibhenic dfd 3-8 1 L1 nd
gbﬁormal [ tiygs %%“%Fgaéﬁ? %Fgc'gﬁ"tﬁqjﬁ P"""’%ﬁesg aesq‘%i 8 eﬁef"élr’gnce W th

t hese anori® oUBunthesmaEe i Y Pathogenicqwatatgon; hdengidfdedcin Angr Fepeesyed n
AD. fegizinl pf atipresesilimagenechayibed prpsineth tphreprdmentbecmutaond
in one normal &fding deRér nfﬁﬂns:%iaa&a&eﬂssi ldensRavere z@gxaa 35 626
of SEQ 1D NG 18, "&‘ﬁ} %BE:E%@@EP ﬁggﬁi&st REs 5P C Y a“ﬂi{}%, p264d 9 £280n

sequence. 1 1]

on t he
di scoveri es dl%%eﬁzﬁﬁ‘ﬂ JR8EVr P 1-319, FR4A, PW‘*'OI‘PG\AHF@}R‘pPéFe?
enbodi ment29 ofin e peatecthe 4Cidinayeriophilie loppybehneen the putative
transmembrane domains TM6 and TM7. Eight of these mutations

(A260V, C263R, P264L, P267S, E280A, E280G, A285YV, LZSGV) are also
located in the alternative splice domain (residues 257-290 of SEQ
ID NO: 2).

25 All of these mutations can be assayed by a variety of
strategies (direct nucleotide sequencing, allele specific
oligonucleotides, ligation polymerase chain reaction, SSCP,
RFLPs, new "DNA chip" technologies, etc.) using RT-PCR products
representing the mature mRNA/cDNA sequence or genomic DNA.

30 Finally, it should be noted that several polymorphisms with
no apparent deleteriocus effect have also been discovered. One of
these, a T-»G change of nucleotide 863 of SEQ ID NO: 1, causes a
F205L polymorphism in TM4. Others (C»A at bp 1700; G»A at bp
2603; deletion .of bp 2620) are in the 33 UTR.

35 B. Pg2 Mutants

The strong similarity between PS1 and the PS2 gene product
raised the possibility that the PS2 gene might be the site of
disease-causing mutations in some of a small number of early
onset AD pedigrees in which genetic linkage studies have excluded

40 chromosomes 14, 19 and 21. RT-PCR was used to isolate cDNAs
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-45- 1. Isolated_Nucleic Acids ln _one series of

enbodi ments, the present invention provides i sol ated nucl ei ¢ aci ds
corresponding to, or relating to, the presenilin nucleic acid
sequences dl‘%ﬁﬁ%i‘ herein. As described 5 nore fully bel oyery) 263
sequences in ormal PS1 and PS2 sequences from humans and ot her
manmal i an speci es, mutant PS1 and PS2 sequences from humans and ot her
manmal i an speci es, honol ogous sequetxes from non-mammal i an speci es
such as Drosophila and C el egans, subsets of these sequences useful as

probes and PR BLL el S BHES LheObsd BAR AN 1GRR, SPRALINeLL 20Nt 5 of

t he presen S Or correspon ar strlctura

donmai ns or pol %B’F?Ha@tPeﬁ’F (ﬁ%“'EBFrb?‘%rPé'ﬁt‘ﬁr'fr’-%ﬁ“eaﬁt"l afipgted memberfRfes
correspondi ng ebght Fpddgreesfwitheepriss emset nFAfRrigs which muatdonesin thehi ch

the presenili npﬁﬁﬁhm DBQ'@étfeshﬁia pesAchsly Opsdmidhy1 hded @Y H@r&a®geNouUs

regulatory £ egLo0Send encodi ng fusion proteins of the

portions of the %?esenl 1 n {Jé_&gel ns fused to ot her grotel ns useful as
(-]

markers of expressi Ffpminatign 8e Bf-Ei PrPEuts s AetBreed) & OREETR2 ARy S
assays for probed repbstitppien At rugleguidet Re8Prios@il| four affected mempeys,
in a first serbgsawlextehasd pedigree sotf aitadian Gdigin (F16w0)d withUed¥28s are

provi ded whi chogpgod aeﬁair@gléarum&;%mea mseay;atoéolmg?ﬂ 6%3%52

pr ot ei ns. Suc i scl ose hEFEIn

These nuel 8 a%?%@"%mﬂd B eefibnnen 30, faRtes patval EGeRRpqamitation)
or may be cDNAapseadam@Aleln M5y, SEQ ID NOs: 1, 3, 16, and 18). In :
addition, the nalcdexiondanutist iy (BeT raac okl aotideygead causimgnagssresile n

e S P
% YOI opad, picesrsy

propagation or 2 KT EsSion- CoNns exanpl e, the
“invention ¥t ovi ﬁ%%“fﬁ?ef-é DB Gt L Lifem AS09369, AGORAPZh AFRE95RY At i ve
splicing vari adGeaRpsdeSorieldd Ingt itutenr Camden iNor pSignidficantihe @MWA | evel ,
t hus enabl i ng ﬁﬂbjé‘crj NAGUSHON) was hésygoad UEHE &hiEOmevdyicas anl y one of

the alternativ a(i'.?.on c c'ismaswﬂ ‘?:?&Eh %&gaegﬂ tdé)%n &e @é?n? gP
g oo0P nant éb F?%Ecﬁw RUIEE e B b gl BB T OF (e

PS1 gene (
end of ExofP 3 b%fmtoslsmqlwmnm txom ﬁh?sq)ﬁppn%mwiewgygous for
correspondi ng the tNw13r edoatitant Neitlsor iofit the 252r gdne athtationfhwereu fhynd

one also may cigajigy %oﬁ:ﬁ&?@dl@%aﬂ%:%@&%é&g@e&@etﬂ& prebehPaid ve splice
of Exon 2 and E%fécted mé%ﬂgréi fypeaigrees with the AD3 type of AD.

Both of these PS2 mutations would be predicted to cause

25 substitution of residues which are highly conserved within the
' PS1/PS2 gene family.

An additional PS2 mutation is caused by a T-C substitution
at base pair 1624 causing an Ile to Thr substitution at codon 420
of the C-terminus. This mutation was found in an additional case

30 of early onset (45 yrs) familial AD.

These hPS2 mutations are listed in Table 5 with reference to
their nucleotide locations in SEQ ID NO: 18 and with reference to
their amino acid positions in SEQ ID NO: 19. An entry of "NA" in
the table indicates that the data was not available.

3as As discussed in the previous section, a number of PS1
mutations have also been found. A comparison of the hPS1 and
hPS2 sequences is shown in Figure 4 and reveals that these
pathogenic mutations are in regicns of the PS1 protein which are
largely conserved in the PS2 protein. Therefore, corresponding
40 mutations in the PS2 protein may also be expected to be
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- 46 - reconbi nant_gene nmay be produced in_which one of the Exon 4 or
Exon 9 splice variants of PS1 (or the corresponding TM6[err]7 splice
variant of PS2) is incorporated into DNA such that cells including this
reconbi nant gene can express only one of these 5 variants. es of
reduci ng the%m a reconbi nant presenilin gene, a clﬁg g(@ﬁ’é&?&y be
enpl oyed or various conbi nati ons of the introns and untransl ated exons
may be renoved froma DNA construct- 4ki wal ly, reconbi nant genes may be
pr oduced in which the 5° UTR is altered such that transcription

proceeds 10 necesgsarily fromon r.Jthe, other the two transcription
initiation si te%afégg(?ﬁ’%oﬁﬁofﬁ& gnﬁ?ﬁvegeﬁba & 88% a‘?"rl’{.&?n&ge?ﬁ?v?ﬁié ak .
descri bed bel ovenabledqbexein,i nFuEthAFBGRes At PAthegrnic putation identdfieds

t he expression i anyeconsmed regionVeifyav@rdsehibis geme may il presubedliteent s

are now enabl ededirealgBic dtnRithfl S SHel BLAGH prbsdRi {2 whi &S GtareNe QN ES
provi ded hereei n, addition to the disclosed presenilin

S c?nserved %Fq%o . . . ) . .
sequences, One © ordi ffg skill in the art is now enabled to identify
and isol ate nuc|Tec FARA4RG OfpR SN0 WRESH RIOMCE | +£ RIeSichrd SONBR2GRI ch
are al | el i csubstaheiall swlinocaciEt ndnsemasurahi sinidagihies wistpethd iRS120

honol ogues.  Thykhe pBEawd BRGhebtY Ailiat Obhdled ProEsins @adt B8 functiUBARIE
acids cor ! eSPondligehOak NRRpBhAGHE $rBRELIPRL A0 aBBing culftkliofid Bt
vari ous abqgve-describe re%i &gfntqé%gnstructs Leic Sellved, rom t hese
sequences, ¥y rﬁ;ﬁfﬁ’?"ﬁh‘f’%‘w ety fFent specifif agrivigieas B  one of
ordi nary skil| physigallytasepgipntesd mubustteaf prepliimerdAsPolyRePhdde 0D @S
cDNA, i ncl udi ngimispehdent propetps ptforoing rdnsecuraiveo fgact ons (A. the damenn
AD patients or parnwhpeir famly nenbers) as well as bacterial, viral, yeast
or other = librarigs ol acnqris OF GIPNS alddd Rl ebas.gr RERALHIELR o
identify allelic or Snd 0gQus se(}&ences. ecause i ¥ 1S 36 aesi r°é'5l_é tQ

i dentify addititArferyedsinmaing gt e Bf21 pRateinnir pubjecky witiha, famtkialy

t he devel opnentfazin AD AP aptgues thattiess mutatipnscarss like sthbee Anbthe tRS1
identify additiguial, paes€lidd RD. THIG! ¥ERERIYiISHEINMEighi 8L CatObepahBOHTENI C,
and because 1! Ji31Q tfle a10edR8' ichdedph! SdR1eda it nilkalUdlP in AL P51
whi ch may be use t(% S Fstu %; agﬂl screen ror o.teng#ai t ageutl S,
is par ti cul%ey {EBRte M 2P TN rﬁ’dh‘?’f.iltgnxfsgr’essg Fi¥h dhrdGERRE LXom
Wi || be is@Pat ckhaty aasetinhed)viph murashong in the P§gepp fonaar 40-7q US|
aci ds and fromdqumpasatemno @0 yidrathesgénexmlanimkllarities i alcdaxdyngrgus s,

mce, hamsters,eyd RRE i dkhemislD dathwilf Subsufbd, by themBa2s Sof ThE8Pgerd S,
gg(.lj./ ggé?ggggiap{a!m@.%&efs céiH:rrgieEWh%’ genesis of at ) e/ gég:l%? onset AD. The
subtle differences in disease phenotype may reflect a lower level
25 of expression of the PS2 transcript in the CNS, or may reflect a

different role for the PS2 gene prodﬁct. _

By analecgy to the effects of PS1 mutations, PS2 when mutated
may cause aberrant processing of APP (Amyloid Precursor Protein)
into A8 peptide, hyperphosphorylation of Tau microtubule

30 associated protein and abnormalities of intracellular calcium
homeostasis. Interference with these anomalous interactions
provides for therapeutic intervention in AD.

Finally, at least one nucleotide polymorphism has been found
in one normal individual whose PS2 cDNA had a T-»C change at.bp

35 626 of SEQ ID NO: 18, without any change in the encoded amino
acid sequence.
III. pPreferred Embodjments

Based, in part, upon the discoveries disclosed and described

herein, the following preferred embodiments of the present
40 invention are provided.

it
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presenilin honol ogues fromyeast or invertebrate species, i ncl udi ng C.

el egans _and other nemtodes, as well _as Drosophila and other jinsects,
may have particular utility for drug screeni ng. For exanpl e,

i nvertebrates bearing nutant presenilin 5 honol ogues (or mammal i an
presenilin t@ég@ es) whi ch cause a rapidly occurring g¢/cassbd2es
o)

scored phen abnor mal vul va or eye devel opnent after several
days) can be used as screens for drugs which block the effect of the
mut ant gene. Such invertebrates nmay 4% eve far nore rapid and efficient
for 10 nmass screenings t han Iarger vertebrate animals. Once | ead

gens, they may be tested in hi gher

ani mal s. gard ny va:) on screeni ng or PCR techni ques ,
LS oyed (asthinn S8 %>95rrﬁ?“€° AMEnERe TR RHSPRRS AISRELOR (BFOVAEEE | 5
gene) to identidglabed/ prcleid acidsucdrresponding o, honotedgsdng to, $bguences
using rel ati Vei;yeé‘éiﬁuhnpﬁ@&ﬁﬂd h8id aeuendes HitTlos6@ hereifiC (U GiRSciiyed

i ncl ude 8 S fu t ar get
the 4 ﬁﬁgeﬂ%iaﬁ tﬁape r@q@ﬂnupe rh{rﬁ%?e nofiRUpE; Oaincfi heatarg

sequences,

,_and 4 lcity .require Future
t echnol ogi cal m”é‘ﬁﬁe 238 At %ﬁe’“ﬂ'@*ﬁ'ﬁ?ﬁ efs cmptank, 5L
shorter sequenk®3 seguences Lronmy huwang &aHnerkryy mammaliin &pegies, Jpmologous

nucl eoti des, asehqyeniesr Abdry non-mamxaliiahSspdcinse sprpf £ Madsoghihe amdquences
may be chosen é.{.]%ﬂag shbosss %Sﬁhélé‘ae%eﬁﬁéﬁééb u%faﬁyaéerésasvem fgegm Ot her
allelic or .eeros

f
or 25 scr e]eonl %SI I ngoggosg ?‘%ﬁ%ﬁlaﬁ %ngi?%%r@%?ﬂﬁg ‘&bltp‘g
sequences (rath’é’?“’c”ﬁ-&ﬁnl ﬁ?‘iﬂﬁf 9F CRTEFRPRBING ERpPAYEiFulanstructaxadences
whi ch are oni tdewhines akt pohatorpbis ptegiens ar¢ampilementaty pirc ahtisexrse avoi ded

unless it is spifidnices! byrtponling To fragi@itld by tii@s‘ﬁewahmm genkkl, el ic
variants of the Alesen kﬁ J&%nQEHS}JL%%nEf%EYb%%‘i&g rﬁcongﬁ%&’ézﬁ Tno the

di scl osed sequentes

stri I za L. ons
def i ned el roPeTablyn dPURS (66, EFORSHeA B HEy Y LESEH R0y 8RS (RPGHOBREF
het er ospeci fi ce:tmd;hsgﬁesmn proteins dfnthemdryioperf Lhef peqwcﬂlrmnt s, the
present inventpfstelinsprasediad beher prcteths LRIl CasMdikeshi 66 émbudsaon,

subsets of theay vcaBE@SEG)gudi2SOMENGES of id NRirbefi L URERDe A5 BAbE1ns

above, such ve ut| as pro prifers in

t he |dent|1"f'b gfgﬁn%n"ﬂ&qhsﬁ’ﬁt?% N %ﬂ’%/el i c and honol ogous vari ants

of the preéfenilin Jomss. iBudsEfrEneesien ofcspertinegteo 13R1ar6<pBRSHRIDNI C
regi ons of theaqidkcsequencss axe peseidededhiddv\encode| hormal or mutant\WD

96/ 34099 versions of the PS1 and PS2 proteins. Ekamgfie36680kch nucleic
- 48 - 2 & NAYGeRAS a3d! Blsdiddels! HeddinsCr #ROLE Hdd 8T a BRAOWUY' BY
genomic sequences (e.g., SEQ ID NOs: 5-15) or may be cDNA

25 sequences (e.g., SEQ ID NOs: 1, 3, 16, and 18). 1In addition, the
nucleic acids may be recombinant genes or "minigenes" in which
all or some of the introns Various combinations of the introns
and exons and local g¢is acting regulatory elements may be
engineered in propagation or expression constructs or vectors.

30 Thus, for example, the invention provides nucleic acid sequences
in which the alternative splicing variations described herein are
incorporated at the DNA level, thus enabling cells including
these sequences to express only one of the alternative splice
variants at each splice position. As an example, a recombinant

35 gene may be produced in which the 3’ end of Exon 1 of the PS1
gene (bp 1337 of SEQ ID NO: 5) has been joined directly to the 5°
end of Exon 3 (bp 588 of SEQ ID NO: é) so that only transcripts
corresponding to the predominant transcript are produced..
Obviously, one also may create a recombinant gene Oforcing® the

40 alternative splice of Exon 2 and Exon 3. Similarly, a

conpounds are {ound
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I ndi vidual s for diagnostic purposes, as described below 1In addi tion,

and al so as descri bed bel ow, such subsets will have utility for

encoding (1) fragnments of the presenilin proteins for 5 inclusion in :
fusion proteins, (2) fragnents which conprise functional domains of the
presenilin proteins for use in binding studies, (3) fra he
presenilin pPﬂ?%%ﬂ@”mhich may be used as i nmunogens to ?ﬁ?@éégﬁ?| odi es
agai nst the presenilin proteins, and (4) fragnents of the presenilins
which may act as 10 conpetitive inhibitos er as mnetics of the

presenilins to i nhibit or ninic their physiological functions. Finally,

such subset s encode or esen ntar or .antisen
sequences whi ch %‘ﬂ#‘ﬁ?ﬁﬂ: HFE f“ﬁyt e Eg ﬁ"n”&éﬁ‘és ng of %@‘é’@m #1195
MRNA transcri ptExamdeFppins iviardanes|ofc 8R4 {90 Hhet gonresnoniing %7 splice
transcription ovatiangsbit PS2) db Lhosposetiedniots. DNA sukdbetkéorasllgependi ng
upgn the int enfdf&t hlta%gngtm«.sor&aeﬁsmﬁ\ﬁegaharban exﬁfé’é’d Qﬁliynbh‘ié QI tﬂﬁbg
subsequences o e _pres enes have LN

from 8- 10 n%cl eoﬁ"&é’g elp°4 I’ll"‘ogoses oghrgguc%m i) °f o) % 'é full
size of the pre@@ﬁ%ﬁ’-ﬁeﬁﬂﬂﬁ +c 30PN %Bﬂﬁ@ayﬂ?u§mpl‘l’b@dpr°€s§ﬁiqqﬁvent i on
provi des i sol atsenbinakdons of thei tstrmaspand iunyrssglatrse 2xons megp dedreamgoiten

at |east 8-10, from A BRA!@dtatrhét. ANdnERlP, HeRloRbiRint YenkBaRdy 22 produced
consecuti ve iﬂ‘%ﬁagﬂt Lﬁé%'o‘h-rkhfs @@é@@alg&xﬁg@asé ua.a%ggﬁgif Q%xegggéeed

ot herw se here ove

however , sﬂ&te?e%eédﬁé'm:% "??&S/"ﬂ% ?fsélhﬁl V\ﬁ‘?’h ofi FF%r%’fﬂ trans¢RiRtiOPogi es.
~I'n anot her seri¥bsitdatdanosivesnt sSucheopstTeens mayebe iparticulariywvgesul, as
nucl ei ¢ aci ds i desdtiiblat belgw,e38Nidénti€Qing CAPIUARAS Bfhich can fduee 8t t hout
J! glt ngst gr e[}gg O:%%Qt kHe 9%5&4:@%858.8:@,&5 eHle éé&%&ﬁﬁ’s ab% @éﬁragﬂlﬁéﬁg&/
endogenous regg'fe%ﬁ E?‘?’%%% SofTF Y ena?l{%’l b&eﬁgea$%a&g§§ ¥ Rigon of
di scl osed i¥% dethe Prreeailin gepag providpd Baxedsst di scl osure and standard
genetic techni ques (In addi®ish to th«tcﬂm:loaegi prespatling gpeyeences Kiong) pfone
of ordi nagI y skiddgindri8kf anl che éﬂ:sgsnﬁaw enbhled ¢o z‘ahaﬁaﬁff héha isclate
correspondi ng r Uy o
Simlarly, all QFIS%.eggr ?gﬂ < re]presghrtiﬁug ﬁg%!&ﬁak g’%ﬁ ogéﬁ‘(%% eh I ory
regions, as weltcteldc to theQJaRLoRed S5EPERNAS °Fe§¥"5‘ff§ aF’FoPr?'b‘E‘F?@\Pe Rl an
honol ogues,20 hqnqi.osnﬁﬂ arThpsentie resentoinventdoe psqidescinqlated. 40
Alternatively, mici@deodeideHorabsponding oaStidsecalléhsillaniongmologues, as

WO 96/ 34099 well as the var;ou above-described recombiﬁzgkc%g%géy%%ﬁg
- 49 - g erent co eci_t egne or a ﬁet)mrospemflc
regul atory regi %‘vﬁéy ’5%'“ %@Pﬁbfffqﬂe&cﬁgd%g "feﬁé“s V%s AEEnve ﬁb
sequences in orthe ars. dr$¥/’eﬁféﬁpre%%|q;n°r%%rsﬂ‘&gé in the arg awpy &Pﬂry
regi ons wilds i nedxeta prepaxtagrionbcof genomiid om\cDNRSOincluding samples
prepared from individual organisms {(e.g., human AD patients or
their family members) as well as bacterial, wviral, yeast or other
libraries of genomic or ¢DNA, using probes or PCR primexrs to
identify allelic or homologous sequences. Because it is
30 desirable to identify additicnal presenilin gene mutations which
may contribute to the development of AD or other disorders,
because it is desirable to identify additional présenilin
polymorphisms which are not pathogenic, and because it is also
desired to create a variety of:animal models which may be used to
35 study AD and screen for potential therapeutics, it is
particularly contemplated that additional presenilin sequences
will be isolated from other preparations or libraries of human
nucleic acids and from preparations or libraries from animals
including rats, mice, hamsters, guinea pigs, rabbits, dogs, cats.
40 goats, sheep, pigs, and non-human primates. Furthermore,
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S include additional elements such as operator or enhancer sequences,

ri_bosone bindi ng sequences, RNA capping sequepnces and  the like. The S

regul atory region may be sel ected from sequences that control the
expressi on of genes of prokaryotic or eukaryotic cells, their viruses,

and conbi ngt hereof. Such regulatory 10 regions incl ggpcabéifozdy € Not
limted to,&?ﬁ@ﬁa?c system the trp system the tac system and the trc

system nmaj or operator and pronoter regions of phage [err]; the control
region of the fd coat protein; early and | ate pronoters of SV40; '
pronoters derived from pol yoma, adenovirus, retrovirus, bacul ovirus,

and siman virus; - phosphoglycer at e ki nase pr D t acid
phosphat ase ?ressf%gﬁm ghr"g";o??%é%?g f}'fflmfﬁih<ysf?ar‘rsatt G %Cﬁ%;ﬁg-;&@é stﬁr%tqérs'el enment s of

’
ot her eukiicjyiing fensdegans And-gther nemadadesy a5 H%fl @ Rrpgephila,
conbi nat i ons arideosbér insecist |mway daverpapdizuday wiiddewt Somudruge chosen

whi ch are i ngigebheng! IRRY enttple; (fvértedrites HdaringOmuiditapraseniorin
promoter) gt o ;?Anloepﬁagée | fog%sm.%ﬁ%apgégén 1in 2B} Sy €3360" of the

presenilin genes \ ransftorned w th thése nyclelic aci

A tor nat i vel FRBLY SCCHRTIBEM (PABLLY RFTTEG) BREAGHIPELLE et ABPSTPRY ned

wi th regul at omlva orcgyerdeveloprent pfoer dievesal tdaysiecapds fis@deaPr essi on
in 25 nulti Gide¢har £6x GRMig8WBhichSBIBeK O eitést fe tha initantagkye Usef ul

for the produsich08nplr{d:AAsus ty 800! SlI5 sble CAUY BHE! EAIAUNET £or L NE

presenilin genes on 1N appropriate tissues. The chqglce of ppropriate
regul at orlg ré'@sgngcf%e%’ﬁﬁi EL?'E@'?HPFiYV?%Ea“ a‘tﬁ"?gfet i%ﬂfeofleﬁﬁe of

ordi nary ski |9ompaupde axe fopadtthroygh sudly sraert. FReYdrayrhe tegeed in
regul atory reagighes asimls. established in the art. ~ I'n anot her
ser: es of _e(rjrbodl n@%hﬁdafc??wﬁ&@&fﬁtﬂdiWﬁ@i#&ﬁng ?ﬁpféﬁ”:ﬁéﬁx_xf.@.ied aabed
nucl ei ¢ aci ds c ng a r Q of, Jlin_pr | in
the formof & Sg?gn garsoféfﬁé.éqlﬁe%gﬁ%es"g é%o:b%ﬁgﬁggsﬂamﬁug?elgég%l G
regul at ory r S§RGH FRNARRESHand/or, iselaksf fygk)atieldferad RPmodraewsto a -
first codi ng seqgenceshising relativedyaskont presemiddn gefie csagruences s e Ched
codi ng regi Okeqlitfices mfiLAABINIO B BY £H@H P RuODéILITRE! Yepenaing apynl ey | ¥
joined 0 ONGarureObs EHe caLGL k€6l Re! GOHRNP APfoYd ladA! chQUI NG

ned 1 .
revion i s 40 021058, kel ML ol 200, GTLENEl Y. Qgplpr i ate 3

- 50 - 20 aldgy| ER®r3sves§RgeRuY asg. of (RiePa SBPTASR BEALERRRRal sWithhe
presenilin sesmxeensestedhriclegy ) seuuepres aif 97E) mefleostdés | and preferalily
second, or anRpoRtdisliNareCHfitkre@li Offesel BEqRERER kY be choBBAULRGES MRY
be conserved :%?a@?&ié&[hs?%vﬁgr&%%@s@%&QQrP\?ea 5:‘:81:@‘8:?&% %1?2&80&1:‘ ng
regi on of the tusion. ,Th€ non-présenill sequences 0 16 fusion may be
chosen accor dﬁeﬁgrf’sl’?‘ﬁefﬁﬁ‘eéa%"ﬁ?ﬂ“ enzhled, Bereirof WhAR BRohips: PBNR 05N
are not RBni tasdeppindccoircddpraries, probes and primers from coding

sequences (rather than introns) are preferably employed, and
sequences which are omitted in alternative splice variants
typically are avoided unless it is specifically desired to
identify those variants. Allelic variants of the presenilin

30 genes may be expected to hybridize to the disclosed sequences
under stringent hybridization conditions, as defined herein,
whereas lower stringency may be employed to identify
heterospecific homologues.

In another series of embodiments, the present invention

35 provides for isolated nucleic acids which include subsets of the
presenilin sequences or their complements. As noted above, such
sequences will have utility as probes and PCR primers in the
identification and isolation of allelic and homologous variants
of the presenilin genes. Subsequences corresponding to the

40 polymorphic regions of the presenilins, as described above, will
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i nvention. Useful non-presenilin sequences include, however, short
sequence "tags" such as antigenic determnants or poly-H s 10 tags which

may be used to aid in the identification or purification of the
resultant fusion protein. Alternatively, the non- pr eseni I i n codi ng
region may encode a | arge protein or protein fragment, ?s,mﬁ
enzyne or bi n‘HPW’otei n which al so may assist in the | ent| I cation
and purification of the protein, 15 or which may be useful in an assay
such as those described bel ow. Part+oafl arly contenplated presenilin
fusion proteins include poI y-H's and GST (gl utathi one S—t ransferaSe)
fusions which ar se S n LLins,
and the yeast fs? hav% ;r gg#o‘% gg%?l %e’%%%gf% %}p’ln ful in

assays 20 to i Hadtyidpa Fh%‘?r GLagROLIC RUEROIR S aPod?ﬁ‘:‘?*F@r‘aﬂmw t B8t he
presenilins. addition,| andralisheas stgscydbed beilpwdi auch subskes priddehave

i nvention PaeM {485 fbﬁoéﬁcﬂ@nﬂupi)e'ﬁ'agﬁéﬁ‘& ot the ﬁﬂsEhQixﬁ qs‘z@muﬁansor
DNA congg ru ﬁa@r asi x?s;%ﬁfﬁﬁe%srei’ﬂ £y Whaln ¢ r%’@‘fﬁ at Y

gal act osi dase, TUCI

‘region of a preEERRYIORRYe h°fh g?&ﬁ?%%js]liﬂnpﬁ?teins £RE nEe Ky bgﬁ%’e“q s
under the cont rstudifest hé3 prixagnehts oo gheapresenilin prateiveswhigh mgyt be
presenilin reguisddras ingtoyensi 66| Raise antibodieshagainst eRebprubendlenn,

i ncl uding regul ﬁ{»&!&inrsegbﬂcﬁlsuf)r Qﬂ&ﬂn&oofaﬂ% Ffé%sggffﬁth &99?:1@ a@@das

th | rd Ki |
gnaglre(rjra{rga |anﬁs ek S’ﬁw P’S?‘g’ﬁgffﬁ I alslr&gg%?s j géd&?ﬁ)lpé"ef’ﬁﬁ ’?fel 8W such
i sol at ed nucI ei &énhibityorWinkg, tbelﬁﬁﬂ'sﬂslﬁﬁlm}c§“ééﬁ@s ceFind}lyps sugh

transgenic subsatiss map i exivcgliecon sedprlesent t duanpldmant 41y oki antidensenpounds
\A?i f’ﬂ 35 can, Is’é Oﬁiét{\d:hheﬁi ﬁu?ef terant b@ékéhﬂi&aeganw%zexpreﬁm on
o} e preseniljin e
present pl nvent |% éseml‘m 'fm?it‘e':gk‘H #%}tﬁ nﬁ%éégihgtg?glé%ﬂ& g°g&i%2°§‘%wﬁg

i ncl uded i ntS 1'61&‘{% e AFARSSE iﬁ'ﬁ’é’*/é’d’t BF@‘?WBB&%IWF?Q“W§ and
expression vectﬂnsreﬁoral.ldttgqmsngnwwlthg phtendedsusphdwnpdesent invention
WD 96/ 34099 prov;des nucleic acid subsequences of the pebenA96n Qf¥Hed which

;/eg'}o; s g%[vofgé va 2pthnd fﬁ | k€19 %c‘f@&é:lk&% @t &gr %drOlse as
ant i bi ot c re5| r?c.ré"'BF ?FﬁanﬁT é%e%ﬁ‘%ﬁ?c %rpé'eggﬁf% ‘Getloic o

i denti fyi n?%el F%W!mccé'!?!i?ulth PF&‘FB#"OFHHE“H@T PFPVides isolaperdinucdrict he
vectors nay i ncaeilis rcegptidiong sequencase sorvespunding to tdte lrast e8-aoaci ds of

the invention apfe@idblp! ¥s) Ainacslordffederably HRY 18469 30" ebHEE AN
regions such thﬂﬁ #J§§13g§|8¥(Ehicggéségilin QL£E§' Qﬁeaiéé¥§se&h§9 otherwise
appropriately 1|1 expresse
proteins. Such ﬁgﬂ]&ds hereiny OF Fﬂcﬁ?ﬁhf complements. As noted above,
25 however, shorter sequences may be useful with different
techndlogies.

In another series of embodiments, the present invention
provides nucleic acids in which the presenilin coding sequences,
with or without introns or recombinantly engineered as described

30 above, are cperably joined to endogencus or exogenous S’ and/or
3' regulatory regions. The endogenous regulatory regions of the
hPS1 gene are described and disclosed in detail herein. Using
the present disclosure and standard genetic techniques (e.g., PCR

e extensions, targeting gene walking), one of ordinary skill in the

35 art is also now enabled to clone the corresponding hPS2 5’ and/or
3’ endogenous regulatory regions. Similarly, allelic variants of
the hPS1 and hPS2 endogenous regulatory regions, as wells as
endogenous regulatory regions from other mammalian homologues,
are similarly enabled without undue experimentation.

40 Alternatively, exogenocus regulatory regions (i.e., regulatory
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10 vectors for use in yeast "two hybrid," bacul ovirus, and phage-
di splay systens. _The vectors nmay be chasen to he useful for

prokaryotic, eukaryotic or viral expression, as needed or desired for
the particul ar application. For exanple, vaccinia virus vectors or
siman vi F US4 5 with the SV40 promoter (e.g., 15 pSV2)pc9EadsRofss

si npl ex virus or adeno-associ ated virus nay be useful for transfection
of manmmalian cells including neurons in culture or in vivo, and the
bacul ovi rus vectors may be used in -t4%ansfecting insect cells (e.g.,
butterfly cells). A great variety of different vectors are now
commercial ly ayal ;:Q&F | i h oi ce
of an appropri g?%i&@ %\%@?%r?&ifsfgwt Ygr@?ﬁggggﬁ i#naaﬁﬁafgl}hggrgg??%&gggone of
ordinary | SFPFPLAtoTY Eegiqn) may be cgepablyjoimed by (BepPEPERRLin

The present i noeding Begrencerdnf ordeytot dnive 4xpregetons ApprerriateoRs of

t he presenil i nreqilistiory, régiamEewisl dindli@e pronvtercalémentsr aheims: alsd

fusion protgi ngnifide dulfeidifal e1emdrftsSBubhNSs UpelhBGHRIY SnhlRE&O! . The
proteins, fragnents and ns,.have utili t%uﬁgg descri bed herein
t

.y T usi ,
The gener at | ondBYIEnces, rihoneme Biasg setrucnce Saping PRTYRACes, PRY
30 identificath®ntide.prthe Heshpateriinegipr omay e selrrtad framRrguences
and t her apeut i chaetdontisol tler ekpressidepefidgatesi pinptdikaryitdnder eukaryseic
the present '!‘&é’ﬁé,@%hﬁi?Wﬂﬁ%ewbﬂ@%ﬁkﬂtMﬁtHéPé&!.”SSuch %g\ﬁ«aebilrﬁtes
conprisin m | c c r se ces 0 e e
presenili %“f)‘r oggq%sar%gg%%hgﬁﬁ%r}m%a\%m*'%end;;é ) g%e(ragi?%gs?'%%énq"&t%%n’g no
acids (e.g., fP¥Ystf the tac syghemgand) the,tag sysheniBa oXc PRATLSYy ands of
use in bindi ngpromotass xggionsa @ft beageipp| the gomtwedi regiquw ofethe . fdllegat t he

present | NyPeidion RaPly Ga IAO6 pridmbBely JEUISY4DE Ghrtinidte®s dfiiviedeErom
conmprising se .8 é&éﬁ‘}gg', “Qeé:%érikula?ﬁcuﬁb@iz&é,efa%aﬁa{iaﬁi v‘lS%s}o’
and nore pr ef era %’[ east jo_r 1 consecutive am ho

96/ 34099 15 - sphoglycerate kinase promoter; YeasF{ﬁ?{éAQ@PﬁB@QE?Be

- 52 - ap¥empter sy hyegste 8dnhainatingt Saekorsyspubmetiess edenents iofr abher
enabl ed her ei neukaryotic genki: epppésdeis inr npeytirisdes ofhdeeldveyddsinandy be
i sol at ed afshial i bRE ther@B¥ . Of1:0 P2k Sh¥a0l ABBAINALSSLERMAL GRy! BE
basis 5 of Fh@h&’ée??%hkéﬁsaiee‘igébgﬁ QY QENELLy Jsgk‘ié” SGluepggsg. Because
t he presenilinS possessS properiles of int eg?a PlRelbrie? spanni ng
proteins, 2P nﬁ&&ﬁ?@sﬁ-ﬁaﬁ iRFPmEEeEk 9% RO coRErolled,ARALRY | in | s
normal |y hi ghl pansgmlabiedexmregsiommfi ¢he, presenilligogenal dyl cellsuscl e,
pancreas) nmay ©fardsForiedtwdil thife Muclphiet £¢is .S XAl BGkRtiR¥1y [ Ofnexanpl e,
detergent sol ulld 348 eodin é%éf&{baﬁdg ehy éé&%agifs'ﬂde' n EE{?tPér?Q?aEU 0N
protein, or fragnent ,t%elgeo é uritred_fromce r's rarstornmed or
transf ect ed elements which provzaergaé tzague specific expression in
25 multicellular organisms. Such constructs are particularly useful
for the production of transgenic organisms to cause expression of
the presenilin genes only in appropriate tissues. The choice of
appropriate regulatory regions is within the ability and
discretion of one of ordinary skill in the art and the
30 recombinant use of many such regulatory regions is now
established in the art.

In another series of embodiments, the present invention
provides for isolated nucleic acids enceding all or a portion of
the presenilin proteins in the form of a fusion protein.. In

35 these embodiments, a nucleic acid regulatory region (endogenous
or exogenous) is operably joined to a first coding region which
is covalently joined in-frame to a second coding region. The
second coding region optionally wmay be covalently joined to one
or more additional coding regions and the last coding region is

40 Jjoined to a termination codon and, optionally, appropriate 3’
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W th expression vectors (e.g., baculovirus systens such as the pPbac

and pMoac vectors (Stratagene, La Jolla, CA); yeast 15 expression systens
such as the pYESH S Xpress vectors (I'nvitrogen, San Di ego, CA);
eukaryoti c expression systens such as pcDNA3 (I nvitrogen, San D ego,
CA) whi ch hg& gﬁg} ant: constitutive expression, or La '

(Stratagene, b la, CA) whi ch is inducible; or prokaryotic
expression vectors such as 20 pKK233-3 (Contech, Palo Alto, CA). In the
event that the protein or fragment- PAtegrates into the endoplasmc
reticul um or pl asma nenbrane of the reconbi nant cells (e.aqg.

my be - pulTEraoprraeeant oo AlaeRiLeLh iasflayc). T TR

protein is notprﬁf'ﬁﬁéﬁ'y 8egusnRre® PLoFhe fytedgnt %’EP‘?%"I HEYlEﬁH?ﬁsem’- thedi es
wi thin the reddmsEnasrcangl,| or (any addptinamly coding glebidns. Thehpresentidiin may
be purified fizeguehees xda)psad édlderven éfeia&z cmmai abfiGhs ARG USdrD be

bodi f
par: fG|Scat i on pr 38353%%58# RQE Qc%gggn not FI mied di gqq’;'l’?lr grg%ﬁ ?‘r ation
chr omat ogr aphy?SIPBREE aﬁ§§ FHosen @r?“r ng & £82 nB8RA® rRdui d

chr omat ogr aph@igrPetiaxCofj she m&hgeomend are notzdimidsdbyorhe¢Rir@sent
hi gh- per f or naiesentionnt ubetusbimy- presemhﬁnnaémxﬁabyin&mﬂeophebéﬁr.

interaction c t " ol £ :
o o ost o RHBFR! SRR +Sya LAY BEkRELALY QQteP&iﬂagi@%Ei fddiyls

f rophof esi
used to tggfa'f'%mh Wgté n sge:& Eﬁ f%é‘nbggﬁd"%ﬁ‘ FELCRIORBF ar wei ght ,
char ge proper PRELILAGRF IR PEpHMD |"@FP ant fusion pretgigschiternptivelm, the a
fragment ther aoh;preserdliso beduy cregwnmuyt epcoie iaf Latgd\proceahisg a f usi on
protein incl ugirBgeidesragment, such YO HD/eddPRE or binding prote:.n wh:.ch also

PCT/ CA96/ 0026 ass ist in the ide nﬁxf:.cat;on and LP r§§1catlon of gﬁ z%tein,
presenl lin_se U used_to anot l1’l gpnl

I'de s
det ermi nah? o p?ﬂ‘%/c%"? t B§ \‘%efgj‘ %é)?ﬁrségs "%fgbtaﬁr §h°se de&’ﬁw gv.
Chat swort h, CRprtmuJeanla!r gentm{aéeﬂ presgnilEfusion protpingeindide?7
vector (AnT adpolfp/i®rang €8 (dlutaesichd s-brpisietiade) sfurdonBewki@tareantern
vector (G ECO,BREn1 G ti'&%ﬁ.i@iﬂdg and pué@yin hend QQn:Pfﬂfse ' Qnﬁ%@‘irgast

expressed and_recover.e c or .eu

purified by afy°s %b:f:i"aérj 5“51°n§1‘etdﬁ§ﬁrbase g‘ﬁh "fbﬁ‘gﬁf ﬁ%"f 51?"3\73& oF ABEfEnce.
For exanpk®, Fﬁeldent‘ffl?(s PEReH RRCELINFPLSE BLRG fHoelT binteraghowith ey or 10
I munopr eci pl puesemilinsh an anti body to the non-presenilin portion of

the fusion or, in fheakgRrObefididlof- EhSodid@nthy the p@ééé:m tivvehegdbhg to a

kel I . b
pL?t ﬁer Cgur’JerPe%;?déj;%Jsro’igFg& %&Eié rhcids Eﬁo%rf‘d I}O%r‘ra{ | C%%a%l:e nt h:

enz
fusion prot ei FORPRETYRS: Poyhyeh &%ﬁ‘?‘?’ﬁ@ eﬁggé%hq -§st of” construct s
for the pd%i f gadaceppidase, luciferase) is operahly joined to the 5

regulatory region of a presenilin gene such that expression of
the marker gene is under the control of the presenilin regulatory
sequences. Using the presenilin regulatory regions disclosed or
otherwise enabled herein, including regulatory regions from PS1

30 and PS2 genes from human and other mammalian species, one of
ordinary skill in the art is now enabled to produce such
constructs. As discussed more fully below, such isolated nucleic
acids may be used to produce cells, cell lines or transgenic

- animals which are useful in the identification-of compounds which

35 can, directly or indirectly, differentially affect the expression
of the presenilins. '

Finally, the isolated nucleic acids of the present invention
include any of the above described sequences when included in
vectors. Appropriate vectors include cloning vectors and

40 expression vectors of all types, including plasmids, phagemids,
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of proteins are well known in the art and several kits are now
commercially available for this purpase_In light of the present.

di scl osure, one is now enabled to enpl oy such fusion constructs W th
the presenilins. 20 3. Antibodies to the Presenilins The
present invent |9gwo§4 so provides antibodi es, and net hods '

ant i bodi es, el ectively bind to the presenllln proteins or
fragnents t hereof . Of particul ar inportance, by i dentifying the
functional domains of the presenilins -asd the 25 pol ynor phic regions
associated with AD, the present i nvent I on provi des anti bodi es, and

met hods of makin ntib d| es sel t| hY 0

t her eby, i dentcf?%‘igﬁd/%‘?r s(fmgfl'n ul she hke' o f"e eiP)ée i' °tn v%@gcrs
pat hageni c) f o VEFEOFR “Eryeéeﬁ?lir"ﬁ‘l“de ﬁ’b‘t%ﬁsng‘aﬂi% 9EResh 9‘e3 of the
i nvention haveanttibibtyc apsiftahed mrasusgepidgddty denes)i which Hriequseful
I mrunoaf finityjpydieht S8Fin cells Gudce8sPAESL trbhBEornéks taefewitd.t i Bf O

denti 1y o6l | 5 Gl LEAS Ui veoeBAPI Oaagl&&er%ggﬁ | Baudites ro wnicn,

|nnunocytochen| rescence

subcel lul ar  the 6‘%‘5}?’0‘1‘1 aSHLOERRE Jrite dpKentiqn 378 PPYRPLYsIgtRed i BBE/ BRI ow,
t he 35 anti bodwms adbot imcludecnoding regibns el sbatlithpnovcieic tagdlds ¢H
identify carriedes mireﬁ&dxﬂl whedl dprropblibtenallightsa Htoathe veddw aafxut e

tools to sel ecliuglbuehi fil Aok RakelinB2! NAREN\Bcrore WY HLEL s

presenllln roterns 1n viv thﬂ may

be gener &%d st,‘itﬁé'stﬁ%rdtfeeﬁf’l¥%a%e§gﬂ%ﬂf r'ot]é?‘ﬁilc’é’flr’t‘ﬁ ‘?’&/E PEBN or

usi ng any display\sysign®400The vectors may be chosen to be useful for
PCT/ CA96/ 0026 3prokaryotic, eukaryotic or viral expresbion, as needuefnNidesired

epi tope which ¢g %B@rﬁ&ﬁrduihkcaﬁﬁnfc%ioﬂr Ol eRiMble,. v%émas%%é‘“t ially
di stinguishes it from oth

i topes, may,
i dentified by c&r‘fﬁﬁl A é'a'&gnc’ég&) vec#%’r’s with %e %ﬁ% %oter (e gcl d
resi dues fSomREVEeseRi ewegeqm arus %ﬁﬂ&?@ram‘-’&%g‘és"’tﬁusppﬁl’e‘??\
sequences fromsefalr ébevaansiiestion of Rawfaliabpl yellscdnsintibpe nemronshixsen
fromthe N anghiGuirer 8% Nin viko, and tBE bhculcHARuE OVEdtbYs\Why b @3BACIn t he

t ransnmenbr ane mlfggtﬁ; nseEb &rﬁt%ni Iﬂ%tgg%il;%ﬁ anty gs to the

pol ynor phic N i on "00 [er oogm!are

ATV UESIIRIS t b ' PR TNSLE 1 o QRN
t her apeut i2Pal | gthegwise knawm dnnhehe [Axtd, aa%tqnyoebesce@ BB 3mm!}3§9nserved
domai ns are vestopeisewithdinhahe ﬂm;gyeaneshsutretmry dfobne ust farddhasyn or

identificati orh,g‘upg_ﬁsggg ldrRS - Using the IBI Pustell program
am no acid res%sug 0si ti.0 18, er ntified as potential antigenic
sites in the H

seful _in generati ng t he
W

anti bodi es of the iThPeRFessnt invention Pﬁ'ﬁ’gﬁ-@?%r@r gBbsAdAd LY PURS
posi ti ons 25n Sa@pebationd® ofatbe predeniiin proteibbe fragments of the

presenilin proteins, and fusion proteins including the
presenilins or fragments thereof. The proteins, fragments and
fusions have utility, as described herein, in the generation of
antibodies to normal and mutant presenilins, in the

30 identification of presenilin binding proteins, and in diagnestic
and therapeutic methods. Therefore, depending upon the intended
use, the present invention provides substantially pure proteins
or peptides comprising amino acid sequences which are

- subgequences of the complete presenilin proteins and which may

35 have lengths varying from 4-10 amino acids (e.g., for use as
immunogens), or 10-100 amino acids (e.g., for use in binding
assays), to the complete presenilin proteins. Thus, the present
invention provides substantially pure proteins or peptides
comprising sequences corresponding to at least 4-5, preferably 6-

40 10, and more preferably at least S0 or 100 consecutive aminoc
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O her nethods of choosing antigenic determ nants may, of 20 course, are
known in the art and be enployed. In addition, _____larger fragnents (e.g.,

8-20 or, preferably, 9-15 residues) i ncludi ng sonme of these epitopes
may al so be enpl oyed. For exanpl e, a fragnment including the 109- 112
epi tope may conprise resi dues 107-114, or 105-116. Eveny

fragments, W@ g 25 for exanple entire functional donalns or nﬂ?glple
function dormains (e.g., THL, TM[err]2, and TM2 or TMb, TMB[err]7, and
TM7) may al so be preferred. For ot-hae presenilin proteins (e.g., for
nPS1’ or other non- human honol ogues, or for PS2), honol ogous sites nay

be chosen. | B ust el | resi due
posi tions vver ea‘?id’énf’lff F%%%J§sﬁﬁf€ﬁalp§?t%§ﬁ 9&R %Pss e%g: %gr%{'%%raﬂ%P
protein and nesnakdedshéxgin.n generating the antibodies of t he

i nvention. These pomie ppoteimoorepamridiesgof othEo invention may be SEQlRPedlO

19, are list edaﬂgpr;i: Q‘Qkfecz bysiny of. a v&‘?:.étﬂf J%Sﬂietﬁgm%em?&iw%noﬁhéwmg .
o o e L onee ) i el o BB, bl 58

enpl oyed. g@ar ef er ‘Pé?e
9- 15 re5| ckhss preseniting P§5ﬂ%’§)?"?ﬁ%§%‘°@pf’f-ob‘%€eﬂ¥é§ aF “l?é'aﬁﬁpl oyed
For exanpl e, aspamdmgnprotesingdi agnenbrageOfdctiopi ebmeligyinvhishpehee

resi dues 308- sei13f 7183 hormBYEP Highlo' edpragaat te.g., neurons, W06/ 34099

PCT/ CA96/ 0026 o}igodendroglia, muscle, pancrea ) may §§ isolat:ed'aﬂﬁi weleng for
exanple entire Pohal donal NS or | d%rral ns._(e.g.,

TML, TML[ &9 ] @r%ﬁﬁ}nmx'af“ﬁe& by 6595 £ dd"-‘:erg“ﬁ\‘m*’ %\%/‘ za51pR-
preferred. ForAltedmmativebertilie presenidiinspretein, fusior propeily G Sragpent
non- human honotékess, Ray (58 paPified@romogells trassfasednyr beraisfecned

Presenilin i nggpﬁr@wegeérm e, PhAAedris WPstendCauch aBXEAR&CE S
(e.g., nmenbrane_tfractions of ce expre S|9glitahem) el ns),
from protei ns BFP %degb%‘ﬁﬂ'ﬁ‘: Rt? aﬁqf%ﬁ?e'? g’ ’ ¢ I‘fLr whi ch
natural |y ¥ rexprrsisiont SYStens é§§ht%@ﬁrpmﬁﬁzssmﬁssldecm’fﬁjnogens by
chem cal pepti ¢enwiptioges| ssan THegpr 69ni fukaryotici expresngdns Wemsseu@e I n
the formof a Ly?éﬁm@r QERbitrddeni Sdh Diego} NB)NGALEL amenicbhetamyi on is
chosen for 1tscg %;;%f@avg d&gé‘{etaﬁén or LaBSwitifl! (BEEfldbend, PLERANG, Nca)

| mmunogen shal f at1on 1 nc

conprising at V’éﬁ%’t ig gndugiples © r%‘f‘%‘éﬁ’? 1%te’ﬁp§5§?“§‘ fggﬁﬁﬁge%uhl \%g am no
aci d resi dames pKK23g=-3 (Clomtagini PFhOLﬂrlGPelﬁ%) adndrhe|eyesg bhatotiher i se
enabl ed her ei nprotemSQQuem@ﬁem.f ihesgratiess it Thepgndoglasedc seet ixudomhex e

utility deﬁlﬁ QL{%HBQ&;& her bRk epeieaniasn@ b1 EE V& eg t,e G RnetEl izl

d I
enpl oyed to- gehuse et 38 3 BERtr St EIEL o gRbEdi ey RhE

as presenilin pwrifisgfyom the membrane ract;on Alternatlve Y. if the

25 protein is not properly localized or aggregates in inclusion
bodies within the recombinant cells (e.g., prokaryotic cells),
the protein may be purified from whole lysed cells or from
solubilized inclusion bodies.

Purification can be achieved using standard protein

30 purification procedures including, but not limited to, gel-
filtration chromatography, ion-exchange chromatography, high-
performance liquid chromatography (RP-HPLC, ion-exchange HPLC,
size-exclusion HPLC, high-performance chromatofocusing

. chromatography, hydrophobic interaction chromateography, -

35 immuncprecipitation, or immuncaffinity purification. Gel
electrophoresis {(e.g., PAGE, SDS-PAGE) can also be used to
isolate a protein or peptide based on its molecular weight,
charge properties and hydrophobicity.

A presenilin protein, or a fragment thereof, may also be

40 conveniently purified by creating a fusion protein including the
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The anti bodies of the invention may be pol ycl onal or nonocl onal , or may

be_antibody fragnents. including Fab ——fragrentsE(ab’ ){_ex_r_]_,__a.nd_sl_ngl 8-

chain anti body fragnents. In 25 addition, after identifying useful

anti bodi es by the nethod of t he invention, reconbi nant anti bodi es may
be generat eg, 46;53 oogdi Ng any of the antibody fragnents |pei/eAospozsse, as
wel | as humani ze anti bodi es based upon non-hunman anti bodies to the
prenmenilin proteins. In light of the present disclosures of presenilin
30 proteins, as well as the characteri Bdtron of other presenilins

enabl ed herein, one of ordinary skill in the art may produce the

above-descri b%ﬁ%h bofl 18 Y n 28Wnidhce f@ééaew aﬁomsaﬁd;&@mh as af! |

known in the art overview of _a t i body

Engi neer i ng. masﬁea ecafmugast o Rl kel g I Binermnegs bectite 0y
NY (1992), or QWAGENoE9TEngiCHREPYORENR. ORA) EPT 2 largey papsein (&id. . RED d
Uni versity PressingOcherpBEXE295yector (Amrad A3ISa)geneaymdlenntilteresceakycl onal

ant i ?ﬁdl es sn?xbé&qunssﬁigecihe Gréeh fahEérh WEeRbE] mwdmuﬁe,e-mm&bu
or other sul

carrier. To 4 | nc‘rnel%se E{%L‘ &néruné‘hg‘ﬁ?rc%seeq‘g% Fﬁeén;?r!l‘e%o%rga é]re%' ? |

i munogen may prokaryotic \ggpkaypyic cells and purified any standard

PCT/ CA96/ 00263nethod based upon the fusion vector sequshce. For danpdepl etk to a
carrier prot elﬁsa.bnrrpm;w hhyaﬁb Fhri¥Red x(yelﬁmunoaff:meyndrs adj uvant) .
Boost er 1 gpeCtighepal LIANAR; BOTNSC GRS MY nady B0 Sl GBATERLRG4h! or an
appropriate peri X [ g ‘BF unor al response,
preferably se\mrél %‘é’r’(st S ﬁEs @‘aﬂ?'nﬁf‘s yaf é’dpé’r]réf B %88 aP¥ay be

purified to i afifdndtyheindingi penmagdickpil ¢¢imnpo%tdesired presengiih| ar|y,
as a general rpridtetin oPrEraghent il ithenase Further puﬁJﬁébOﬂi’cﬁS they fhsion

produced by fig z%tteamﬁftédagmanwta%avsebb‘sé the fu 0@t pebroider Msugsaplfor

ani mal w T"g reseni mminogen .,
t ei

carrier §p8F 8% n?rgi/“%e fudidy tci%FJ‘IFE g%ﬁohg? éfurlﬁg‘é%fl%'ns
(e.g., b| or of Prﬂéék’ll%/ aﬁ@e?'ebl kn°"mlenv\'é?&§ftaﬁ“€d SEYERAE e aRPt%‘P"
al l owi ng for cdorserpially @vailable [forothis pusposee, Inhdight nafl $herpresent

sacrificed andiilglebbusd) eMeSis novareaabmwea\ﬁﬂo ¥ GRIEBPE0SIEsh IddnstPicts
exanpl e, phosQHq:hethfggs%gnﬁngal I ne (PBS) e spleen cells serve as a

source of |lym h are producing anti body of the
appropri a8 3' s peetFrer - ~d%e then fused with an
imortalized célhle Prﬁ%er(te igvenmw Gﬁﬁ? prawidencanptidwddes. oand methads on
are pl at eofl Wakifg NiHEiBbdDés ! iwhidh SelddtifeY|Bind Bot tige mzesaﬁcmxof a

20 sel ective qg%% ﬁyCJr} %aﬁﬁ@nts-r%e‘ﬁ’ﬁ&s "erpz?fi&h'a‘l— 3 BPJEQ gy cal 1y,

| at ed R
';:\F}e?aﬁ sc(raggrfi téﬁﬁu?% §t gﬂ g néuffg cHhe |p§853n¥1ﬂﬁ € over

90% of t h@SwelHCdYPBRPRi G regAgre itﬁ’@ﬁéé‘?ﬁ‘nﬁ‘?ha% the pxepent dnVERLAGR | body
production. Mmesideal amtribiodbels ocandr methads of making antibodies, which will

selectively bind to and, thereby, identify and/or distinguish
normal and mutant (i.e., pathogenic) forms of the presenilin
proteins. The antibodies of the invention have utility as
30 1laboratory reagents for, m:_a;_;g, immunoaffinity purification
of the presenilins, Western blotting to identify cells or tissues
expressing the presenilins, and immunocytochemistry or
immuncfluorescence techniques to establish the subcellular
location of the protein. 1In addition, as described below, the
35 antibodies of the invention may be used as diagnostics tools to
identify carriers of AD-related presenilin alleles, or as
therapeutic tools to selectively bind and inhibit pathogenic
forms of the presenilin proteins jpn vivo.
The antibeodies of the invention may be generated using the
40 entire presenilin proteins of the invention or using any
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25 by such clones may be purified by standard nmet hods such as affinity

chromat ography using Protein A Sepharose, by ion-__. exchange

chromat ography, or by variations and conbi nati ons of t hese techni ques.
The anti bodies of the invention nay be | abelled or 30 conjugated with other
conpounds o&vgﬁéékkgls for diagnostic and/ or therapeutigeneSstn00des’
exanple, th e coupled to radi onucl i des, fluorescent conpounds,
or enzymes for imaging or therapy, or to |liposones for the targeting of
conpounds cont ai ned in the |iposones $& a specific tissue |location. 35
4. Transformed Cell Lines The present invention also provides

for cells or ce elaéﬂfﬁnt egng,gé *%h%%ﬁ@%%%&ﬁeééﬁ&‘i‘éa&f%ﬁ& pggkgﬂa hae

been transforne el c

esent
i nvention so as¥hichiguhatan s ?‘W?o’n oﬁrq“hBEEe‘ﬁthsél Er%%
and/ or 40 expr eSucbrepftapes pﬂ’)t‘!ﬁ riéebtiifieqﬁ PHecompardng dsedvencsy . °$u<ﬂ¢r
WO 96/ 34099 example, 4-10 amino acid residues from a pPedédiAl6/ 08¢ehce to

- 97 - 5 Celobtip %e?@atahh o b Loé@:.‘i? Whrhbhdds *i%ﬂ é 3 e PLAP AL, ON

and production

G acl ds rot | NS resent
i nvention but af%8t eﬁ%”’f"urfﬁ%r*’%fé‘f@??b%’if i ﬁgﬁe'f' ﬁgtgn’éemmif'o?r
di agnostic and ﬁﬁeva%thoepaéms Abl@ksa?nneﬁém#e transpgmhrage domains of
"transformed cekhé psoteinendelin tparedbulere anyibedies oo the polymdepitiendiant

?L any celtl 'nEQritﬁ%h&i“ oheefmuzt 196pIC &% @w..ﬁfwoiaeare e:eyéeksact@%% of
e inven I?S' I\/e\éﬁe Peﬁ,t g@gf:. %Hx &arggoPti?aaﬂsegfxérts érapgﬁgf ]%Y OBn-

ot her neans:
celI's with thos&h@elfRA% ha&ﬁd anfiboging |‘f§ﬁiﬁ§tt}F%ﬂ’oFﬂﬁﬂ’§"‘&r dopgins Hﬁvvn

in the art and esxpected/ to hape|wdid gresvespvatihitye forepurificagionpde,
Sanbrook et al. jadR€PPicariohbbePresenini.Nng: A Laboratory Manual, 2nd ed.
Col d Spring Har b a Y. Sp o]

Prokaryotic, cells usfei uﬁwe B?%ﬁgtﬁiit%@%ghsé%%ggw % 1%@ g&ﬁims
nvent1on i Kl u¥E® £36a 38 AOLERE L angadRRL S1topcth SHeRPS (RFoFsing
coli), Pseudonoangd pay de uPeflabrzugmmsxaﬁ)tmg the mntidofies «f &hg. inyntion.
'subtillus, B. strhesetguivibhs| uDrreaponding to posivieny ix [SBECS IDENG: knNowke

and frequent |y Y$geled Nid RapRéEts. Prokaryotic cells are particularly
useful for the produ Lon of .2 r vant i ti.es of [oteins_or
pepti des of the i nveﬁi:leoxr'\ mecmg ?&%"guﬁ%l ttl;‘gﬁu"f ‘{etgfgsen%l neye of

fragments ofPthgourse. Freskpeyn ri‘sn 8% W&%l?@%?he I égéhﬂ'?’hs)
Bact eri al derger (fxagments (wlgi.) #e20 lvx, upeefexablya kS gepiddes)

%Rr g; si onI mem@;rngs?ahen& iﬁlﬁhﬂdémopéer;ﬁgp(a{mbehe Rénfisvea. Wigdy t he T7
pol yme ”Ggfeséﬂ%'*% ?Eaga{éf]te%céﬁ'&{x@ ' RE ﬁ&ftﬁzr fﬂcﬁieghx S ; GeS:

or ML3 Phage acter| rans

t
fusion protein Feeides W cﬁlé‘r e‘%tsé'% 5t %ﬁﬁ'i‘elaqg&(‘f fagments, including

25 for example entire functional domains or multiple function
domains (e.g., TM1, TMls2, and TM2 or TM6, TM6-»7, and TM7) may
also be preferred. For other presenilin proteins (e.g., for mpSl
or other non-human homologues, or for PS2), homologous sites may
be chosen. )

30 Using the same IBI Pustell program, amino acid residue
positions were identified as potential antigenic sites in the

" hPS2 protein and may be useful in generating the antibodies of
the invention. These positions, corresponding to positions in
SEQ ID NO: 19, are listed in Table 7.

35 As for PS1, other methods of choosing antigenic determinants
may, of course, are known in the art and be employed. 1In
addition, larger fragments (e.g., 8-20 or, preferably, 9-15
residues) including scme of these epitopes may also be employed.
For example, a fragment including the 310-314 epitope may

40 comprise residues 308-316, or 307-317. Even larger fragments,
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trpE, maltose-binding protein, poly-H s tags, or gl utathione-S-
‘transferase fusion proteins. Al of these—aswell as many other-30—

prokaryotic expression systens, are well known in the art and wi del y
avai l abl e commercially (e.g., pCGEX-27 (Anrad, USA) for GST fusions).
Eukaryotic C%&W cell lines useful for producing the pétTieRsshoasesed
cells of the-Anvention include mamalian cells and 35 cell lines (e.qg.,
PC12, CCs, CHO fibroblasts, nyel omas, neur obl ast onas, hybri domas,
human enbryoni ¢ ki dney 293, oocytes, - e&tfbryoni ¢ stemcells), insect
cells lines (e.g., using bacuIOV|rus vectors such as pPbac or pMac

\(/ eSE:'[ 2’; 2g§3§h ;2 Q@%\ﬁl‘xgg foPAQ:%amVI F?%&t:.(x% Quncélﬁ:ln'&q &&ﬁe?itnseéglrjﬁ@ﬂ:. e
Bt L 0950, (0, S D T B

cells are partlc
PCT/ CA96/ 00263 TM7) may also be preferred For o:heggpresenzl;nugggqﬁznﬁoKe g..,

enbodi nents i n whoxmES2 bs oEhExs nanyhinzat hbineloguespr oz efox iPS1p) diamalsgoos
funct.ional fragnpides W9 8&f chdadinf.ormt he f unct i ons and/ or undergo the

intracellular interactjio h t [ e t
proteins. Thus, for e%gn' fe @%%g%%%?a&a Jc])?"laér %‘%@Pof% é%wercrq‘%
for use as nB¥EAC (ﬁpgs'emefnpﬁa’l‘%rﬂ??%ﬁm(’ﬁ Q%Féiﬁ’étl}i&? Yaﬁ’éP’%s‘?
screeni ng candi dptecaing) apEromn Gs'opeeﬁembbypemﬂa))subsamﬁ:fmmydpurzfmed from
eugar yotic cel gscells which nﬂ'ﬁ:ﬁQQ?n&l' iz@&oﬁﬁﬁﬁﬂﬂiyoaxbfewkhéu%rplf@ﬂ ERortl
wi de vari ety. glor ar 0

avai |l abl e 0! imﬁ'{nﬁ "ow’ |§rﬁ':lu QQ’(E}E%%XE% &é@ﬂ;}ﬁ@ exen%s o%é}\i/ectk%/)r
Stratagene, La JbW‘g“’QEﬁ By ﬁaP% n, the foxmygiza, £us pr° ein R whit

Chat swort h, CA) @mmpvﬁ-ml%nesemm Aengbossn ifex its @Equem-:ayrmereies he
regul ati on of anaginiseld heféimp, @Tpresertildie DimundyenSEhil Pbedefinei a@eat s

are often deri Veﬂréﬂ%% ﬁicl%\ﬁﬂgVi rﬁi-.'p:ide &ﬁr@ﬁ-i Hétatl‘)‘iﬁgs@tbﬁhr ghaong
promoter el ei?“tsré’{‘e 18" & AAetCo-15 dd 41 CaQ% ?the
enpl oyed to Tndl B, 75168 fc ngg%m 15 ﬁm %I JE°¥ eﬁ’ e

Typi cal |y, thesePXRgandLiin Pr“rﬁié’&'c%%t"&lsﬁlaﬂe‘br‘ﬁ PFE?W*%W&E&@I%’F&H
sequence and 3' SeRed@eswbf cfeweanresbiudscmay; iofedoiirsen aisgehavs utildkygene
sequences or déﬁéam;agh@;soxetﬁfﬁr mﬁexfaaeﬂsé ard! 'fuB8EEDihnbllo

constructs, h&!:s Ne %896?& aﬁ? g?@@e@ﬁ?h”#ﬂ% ap ?&23@; % @hfcn
I ncl uded I n t tor .to ‘enhance ‘exple e nuc seguence
of i nt erdst T’F‘h OYed &P IFPETRHT AT IRRY R £8s Fhe m&nékﬁ%ﬁaﬁ e
systens are comﬁwaaﬁamt@emémmpeew sources and are typified

by vectors such as pciiAAngiHoqiza0SY the\dirveAagion nfaynbe polycagnal @y . Both
of ‘the latter vegpdQisoRaye %%f%c&?ﬁw YEragmeHEEd ﬁrfbl%&!ﬁ& #atpr essi on
of presenilin prgtel ns m%{ﬁ%gﬁ in % \ ?12 C%!|S
(Levesque et al. f é.bl%‘ § %’o C‘,"r"a‘f“il R FEITEREE el as
custon}deSIQﬁ%d %Qﬂi§§9§roﬂfter identifying useful anti od1es by the method of
the invention, recombinant antibodies may be generated, including
ariy of the antibody fragments listed above, as well as humanized
antibodies based upon non-human antibodies to the presenilin
proteins. In light of the present disclosures of presenilin
30 proteins, as well as the characterization of other presenilins:
enabled herein, one of ordinary skill in the art may produce the
above-described antibodies by any of a variety of standard means
well known in the art. For an overview of antibody techniques,

see Antibody Engineeripg: A Practical Guide, Borrebaek, ed., W.H.
35 Freeman & Company, NY (1992), or Antibody Engineering, 2nd Ed.,
Borrebaek, ed., Oxford University Press, Oxford (199S).

As a general matter, polyclonal antibodies may be generated
by first immunizing a mouse, rabbit, goat or other suitable
animal with the presenilin immunogen in a suitable carrier. To

40 increase the immunogenicity of the preparation, the immunogen may
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vectors are available fromcommercial sources to allow expression of

any desired presenilin trapnscript in nore or |es_any desired cell type,
either constitutively or after exposure to a certain exogenous sti rmul us

(e.g., withdrawal of tetracycline or exposure 35 to |IPTG.
Vect ors may lq.g Wuced into the recipient or "host" cell spcr,CAWri ous
met hods wel | %8 n the art including, but not limted to, calcium

phosphat e transfection, strontium phosphate transfection, DEAR dextran
transfection, electroporation, 40 |ipofect6on (e.g., Dosper Liposonal
transfection reagent, WO 96/ 34099 '

II:/BC:;/n ﬁg‘lgg]/ Oggfﬁany led nt:oe cat icarri r Pr:ot?:.n or m?ged witth. aﬁoﬁﬁfd\ﬂg@ {e.g.,
zﬁﬁ el " (et tgesions, Fisybogs i sscpgeszy

m cr o- beads, prot
i nffection with thare gecapmendead.yi Afgexanpappropriate peripdahegriiicy Aar e
Models 5 dé\velppmestiiof AVRAMGIEL BkSforide)Vpdefedadlyt Beveraldwebkd) vie

transgeni ¢ nom NUARL3Q AR H@%@L& JJQ{ tthsééan\)é Oﬂe%}ﬂl‘%w&rté isolate the

Di sease, for the scr een gg can | e phar mRCeut 1 ¢ conpounds or
t he creation of NS cell cultures (e.g neur onal ,
glial, organot yp| c or S(Wéérklé-l |a5ca| S%#%)l mtm.crmecmaénm; mrqsen@;«m

presenilin sequenaesbattes e dbecpraduced by fisaitcinjdexingeaenidde) gappst has
bfeen Itnatct I ?/at ﬁd dutd or OKMlﬁugtabl&%;mﬂ?'ﬂﬂhoasﬁreﬁ?ﬂlﬁﬁr ik oga! ﬂ?_td on
of potentia er er ns [ present inyentio

‘2 partlal anl%%l éﬁ%?gbﬁg $a¥rzé} iﬁg eé Téifl% eééggégi or aé%q¥an¥s may'%e

i nsertion and ove‘?=11He€x?J‘|‘%§’é‘1°Gﬁer1'Qeﬁﬁ%%‘Fﬁ ©ofrm Jtit 9E ﬁﬁhﬁﬁ’%l eyer 8-
precur sor pr ctkiweejehecarxes racommengiede Ukfher altowiwmifari deveifopmient of a

pl atel et - deriusitadr s¥dgbrsact Ohe [aMNimhl & QHRPEAEr DF UG 8hd St bpl LS
et al. 1995)areT'2Jea?Gl‘& a&?{qﬂﬁ.—}&&é @gﬁe{z{] f\ég'l tﬁé ' o eg{ég%}éa}se b ? ered
appearance of synap | C_pa and a I on
in the brain0 JaEPEN{ERF < ARPnEReeBe5Pt % eﬁ1§@ reeif E%F '

nunber . Theseswieanfewhich Bye bredueing @mmnegm% apnropriagee very
simlar to that ssperiftcbhtynn ThEsé (eelinls ate athen #¥048&J) .wilth AR, immortROYeedr ,

as yet unclear “ﬁ"t?élfieﬁ.iﬁée&@ gan'ﬂ?éﬁouﬁgcoﬂﬁdd&i@ ES&Qucts otbk'ﬂe Lh&fien! Sre

general consensus fhat iied S lgl s recr eea%% east SO, e .
aspects of AD i n B cg g CI e CHAE t8p ké PEEEHRE® | i
the ani mal ndel sselec’;b?et?ﬂ?“ﬁr éE%hta% m@nt iBe waLtlgaxe serially ﬁGFePWﬁ g
to, rats, m ceeplasedi ceash gamecselgicging radiilist wakiigy nseful Antjbatly,
sheep, Pi gs, BAcALDy | WeverRli SEeRMiNG dhd rEBPEEtingTPREE¥Sures are carried

chi npanzees). 30 A: uhEii'&lezSBH!i"Sé,ch r@Qfﬂé’%ﬁ:&?ﬁ gﬁl& cﬂonesmwﬁ?fmaézee
preferred due to eir. %atl %%ga t enance

spans. | ndeed, sp‘?‘?d'ttéae é"r?fiﬂc t gpnoslio v%?f%fﬁﬂdfésp’('% yged
nemat odes, i ﬁ§ect3§) sweh W%%Yr%@l Pl"c#fie‘i by standard methods such as

affinity chromatography using Protein A Sepharose, by ion-
exchange chromatography, or by variations and combinations of
these techniques.
The antibodies of the invention may be labelled or
30 conjugated with other compounds or materials for diagnostic
and/or therapeutic uses. For example, they may be coupled to
radionuclides, fluorescent compounds, or enzymes for imaging or
therapy, or to liposomes for the targeting of compounds contained
in the liposomes to a specific tissue location.
35 4. ZIxansformed Cell Lines
The present invention alsc provides for cells or cell lines,
both prokaryotic and eukaryotic, which have been transformed or
transfected with the nucleic acids of the present invention so as
to cause clonal propagation of those nucleic acids and/or
40 expression of the proteins or peptides encoded thereby. Such
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sonme studi es because they wll allow for even nore rapid and 35 i nexpensive

screeni_ng. Tranageni c_non- human pri_nates, however may _be preferred for.
| onger term studies due to their greater simlarity to humans and their

hi gher cognitive abilities. Usi ng the nucleic acids disclosed and

ot herw se e herein, there are now several avail abpergRpégagd es

for the 40 c%?lggf‘]ag% of a tranagenl c animal nodel for Al zheiner's D sease.

WD 96/ 34099 PCT/ CA96/ 00263

- 60 - Thus, the enabl ed ani mal nodd% -i nclude (1) Aninmals in which a,
normal hunen presenilin gene has been reconbinantly.introduced into the

genome of the anj | 0, E'ﬂﬂgﬁ ' .

ei ther an exogenomrjig‘L %§aﬁgle%§'qhgb Qﬂl 9&(}2 %;Q@h jin e gﬂ@dgg Qh% aélnd

m ni gene or a | aﬁﬁ@"(j‘éﬁ%%“'f gf’r\éﬁ’cei"l ﬁ"ids W} PRoLeIRG I?§| thﬁr%ﬁ?se"t

presenilin gene imeentdon bukt @lisonaas |Surthersigaariibed ceedein, oae nadeosystems
copi es of the antdifildiaghesbl®@ndstherageutsenasddaysgenas isedoneteInUthe term
reconbi nat i og Or"&‘”a%fﬁ;g%g&tééﬂ" is irﬁ:%%?& ¢4 %&QE Qeﬂ'ﬁr Qe1 POt %@' es of

one of the ani nal 4 ous preseni enes have .been_reconbi nant |

" hunmani zed" 9Rpoerdaph ¢ Ysﬁﬁ i GREPONREE bag ke dntredured) amyeohy
honmol ogue by hormucigdgsacids wf thei inventigoncwherhgot bngrangfemation,ani mal s
are useful for ewmalnsFectforhdntbbetds, o bbket meafgeniMethodspéd gaddueing and

the effects of ti}?px‘ E—EQQHC\H&B::QV &Q&Eb&ﬂiﬁé’%eﬁs Wi LBUER V& Jrd TR €d

nic

resenilin
Iﬁuman pr ese%ﬂ i ni fm‘gg btéré'ﬁmmm?%t@oﬁﬁﬁnmfy‘nfﬁ?r%ﬂ&i‘&dagﬁt?‘gﬁée éﬂ:’o‘ﬁe
of the aninal asb%}r?fll’ raw'ﬁdohare g@?@ firtcexampdey SaRbrophnebiale t‘ﬁé”\an
exogenous or : RE b adh(2md ed. |, heold Spiringene

or a 20 large - pf&ymlda&aas:@nhawnnaaeﬁmﬂ in gene
has been reconbi nant I154: ?:'ﬂ?‘?%ﬁté“c%QIfs s?_olﬂqu?l. ?orbOtleu%ggérbl ne ttr%ngformed cﬁlls

by
ani mal ' s honol ogous presen ot

targeting, Rd/ KF itReWAPRERGAD bP"HEﬂen meRBeES ‘b‘-f thmpagterial i gpnery ny| -

horol ogous pr eseBsdhexighias(ehave ae@mcommmze g- hu&ammstmb;ét he
partial substit indBaeil s uRNGes B, B shimig|, 086 ewdnl

honol ogous reco Laat N Ig W :!% seful as
model s whi ch wi | 3?%‘ | SrhérdwatL ‘m“”?’ﬁa - E%e“@étaer“ B e hey
e ibe l&lsogfﬁ HATLAGR ?r% VAR

at the biochem °x § | Prosfuatinm @
carrying oné%or Ja;serrsnen tigsc 9L vEe IPXOteinaitdropentides of thejinvension
Di sease or ot her(e.g.,dhefmsk drasavantaipréseni hing)t ragnentisnof heher eseni | i n

greggzm |(|3)n ene?&‘éﬁ?&liﬂs Wahof ﬁB@lhaVSE Sét@‘p%sél{ﬁi%)t hada el gL’ S
(F:)or r espondi gg to éﬁ% gn?l' rﬁrga‘g &‘ b?h"s'g itﬁe%?‘?:aaér%ﬁ?gt ?%nesxpfgss(i)?nt he
human presenl i ﬁ%ﬁc':l?é{sslﬁ%'éﬂ“sr ae5HuR I el ﬁ?%&ceﬂlﬂws with Hiheg i oRBA of
the ani mal 2% arpaldterasedproyoter system,t hacteriophage A regulatory sequences,
or M13 Phage mGPI-2. Bacterial hosts may also be transformed
with fusion protein vectors which create, for example, lacZz,
trpE, maltose-binding protein, poly-His tags, or glutathione-sS-
transferase fusion proteins. Aall of these, as well as many other
30 prokaryotic expression systems, are well known in the art and
widely available commercially (e.g., pGEX-27 (Amrad, USA) for GST
fusiona).
Eukaryotic cells and cell lines useful for producing the
transformed cells of the.invention include mammalian cells and
35 cell lines (e.g., PCl2, COS, CHO, fibroblasts, myelomas,
neurcblastomas, hybridomas, human embryonic kidney 293, oocytes,
embryonic stem cells), insect cells lines (e.g., using
baculovirus vectors such as pPbac or pMbac (Stratagene, La Jolla,
CA)), yeast (e.g., using yeast expression vectors such as pYESHIS
40 (Invitrogen, CA)), and fungi. Eukaryotic cells are particularly
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regul ation of either an exogenous or an endogenous pronoter el enent

and as either a mnigene or a large genomc fragment; and/or in which a
mut ant version of one of that animal's 40 presenilin genes (bearing, for
exanple, a specific nutation WO 96/ 34099
PCT/ CA96/ 00263 - 61 - r di ng
to, or simn| a¥OP§34%he of the pathogenic nutations of th(g%ﬁ’rﬁﬁgﬁ&g&
presenilins) has been reconbinantly substituted for one or both copies
of the animal's honol ogous presenilin genesay- honol ogous reconbi nati on
or gene targeting. These animals are 5 also useful as nodels which wl|

- display sone or all of the characteri s1;| cs, whether at the biochem cal,

physi ol ogi cal andpefful fopspRAGIMERtS Fephich iR A8 ReceRSAFYNERMERS nore
al |l el es whi ch presengdihqpratiednsi o Aupchional Dirsgwents thpresfogerfort the
ani mal s i N Whisdetdeas OCdndydirh ufiggids the Ditratlellilitan intekastvraseni | in

10, 5Ence 1ave DRSPS U S RS s, <o
insertion or Subs ‘i“ﬁ’tlf"'ong %m%g%‘ﬁ?r@%?rtﬁeﬁgﬁ B} *e 8%? for BFg RS ng
of exogenous sequeeeds ©§. gresegﬂépncmsomm lﬁiterac%#qf’es)mdaﬂﬁﬂfanifﬁnl S

are useful nodel sséxeeningyciriddaté eterabutive pireffesablyf emplee Nidansfoened
expressi on may hag&aﬁgtggaééﬁtse whet her | oss of function is preferable

genes can be reer ui ted® aecpmpiiRl RRbedSTR: 18 tely R EY Fa4I° "Had iEt ey
PS1 with PS2)8r of "GFG‘-"FﬁtlE"(FeHSeW QWHBEGHD@@ f¥e FoEers abghéya(xéagle
APP or ApoE) 20 wwich miléw ixglugibleateygnt LagSwibchrexpressidnsesatexs, For
exanpl e, a nor nal sg¥=R2g8hé | rr.ageamammbeoaee@@meycéog ! BRDRARS iwdttors, Of
mutant APP genes f:ﬁ&%gﬁgllll ycﬁ%g Fpﬁ?sﬁb Qﬁgélga%ﬁ of pretsPﬁif{.ﬁ) rn‘%rcleot;che

transgenl Cc pr esenli

e
mul ti geni c i nt er RATIHESS Jgpder th ﬁ?‘éféé?’é %‘Fna&nfﬁ"ajr iﬁ"d‘@ Ipf%“‘?g‘er glement.
transgeni ¢ n3$se)Such prompierelepents tane: ofrens derived ofinem C¥Vgoxr SVgOnmirak
mut ant hPS1, géieh, APSYcughiPSEheristrngOprdmotet el enintBUivAiéh \aeS ROOLwE

a reconbi nantim%hﬁw‘o@fe Le8R6 06 G180 bEAMp18yEd NG 188Ake AR rPption

a presenilin (e

t t
PSS Rl b, BT Mo e ol Pt
a human nut ant scjRehEERtRM Mearkititiad Pﬂl”fﬁd&nﬁ“b‘@? ReAraBCY ang dfm
usi ng standarad t edhithqees afscwobeyderived firom cdxggentus wirmad gemﬁqubnoasmr

i croinj ection i NgfontGRA¥A Nukaryot £¢ afénes!. | svuu%miembﬁe,p_rmd%ﬁd dBhdeQses Or
simlar processes, &13%1@&{ Eﬁ&iﬁé’ %faﬂgé‘éﬁ%e%&onss' é&&ﬁfs dre ihclitiea

desired to |na Il vate or replace an endogenous_pr.eseni

honol ogous r et RN XBFYRF §S A 2 PEcti% ’g‘gerrﬂFSV‘éﬂce of
Ani mal s produced incexieese(in g Fa#e-pmeessve@nasew@fw)ed "Fbe% expression
25 systems are commonly available from commercial socurces and are

typified by vectors such as pcDNA3 and pZeoSV (Invitrogen, San
Diego, CA). Both of the latter vectors have been successfully
used to cause expression of presenilin proteins in transfected
CO0S, CHO, and PCl2 cells (Levesque et al. 1996). Innumerable

30 commercially-available as well as custom-designed expression
vectors are available from commercial sources to allow expression
of any desired presenilin transcript in more or less any desired
cell type, either constitutively or after exposure to a certain
exogenous stimulus {e.g., withdrawal of tetracycline or.-exposure

35 to IPTG).

Vectors may be introduced into the recipient or "host" cells
by various methods well known in the art including, but not
limited to, calcium phosphate transfection, strontium phosphate
transfection, DEAE dextran transfection, electroporation,

40 lipofection (e.g., Dosper Liposomal transfection reagent,
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"knock-out" (inactivation) or "knock-in" (replacenment) nodels. 40

Far _oocyte injection, one_ar nore copies aof thereconbinant...— WO

96/ 34099 PCT/ CA96/ 00263

- 62 - DNA constructs of the present invention nay be inserted into
t he promsof a just-fertilized oocyte. This oocyt epdyscidsnnes

rei nplanted 1 nto a pseudo-pregnant foster nother. The |iveborn ani mal s
are screened for integrants using analysis of DNA (e.g., 5 fromthe tail

veins of offspring mice) for the presenté®f the i nserted reconbi nant

transgene sequences. The transgene may be either a conplete genomc

sequence i nj ectﬁ &%h rige ¥ Ytanfiftin, Pélridtiny .mpééahjeteepmsm@aéragnent
a cDNA with eit enatur ter,

us
a nini gene conta “Im’oﬁrﬁ'ﬁsa‘g%'dlpﬁﬁg%&%:n 3ﬁﬁ°’6t‘|’fér% eﬁﬁﬁ qround
to be necessar yplme vecteﬁeq rhl’miéfﬁ?@ﬂ ¥ith the recombinpantoVirws 9 PBaFEon
of early enbryos. caxaniss e A Modelsg i nsert the reconbi nant DNA
constructs of the Inneéltﬁraaené Nidvagion alB¥ Bgéndé}.e £bk AN P2Rah8e fon o

normal or nutan hPSl or egu e) .S, | i.nt rowr |
vector which i sé P Lo n° 'ﬂg‘giltgnﬁgoa& %'gd %s ot ‘r;rog Stu‘g gt E% me?’ s
pri mat e enbryos?iseasedl F@Et‘F’F &&FFW%@%S?W%&QEE‘W%%F%W%“

generate chfoerthe cseatimi ofhexplanteld hawmhliangON$iceid cuitwrass diecd. .,
Honol ogous r ec ofdu#iall9NgUfd)J oxhaidilS o| i bell tAf tides § I HERINAGhOf

gene transfgy C&L%ﬁﬁt (%g 9?%5 Jé%caﬁ?%éeq{i’ilgo%‘?&&%%ﬁ are J:%QQEP&E‘%% ?

events. Once ide e use | Mer as %
S

injection of bl Wit FRePreARPAL P, FPNRS: PR Peen &Pagﬁ’évar?sdul (Bt Ay aners

wi || show ger ni pue Mnsm .onnﬁrf-mr ttive evalyardonbbfipatential tmﬁr@peutic
met hodol ogy i s fsfpatienkiynsisefpiiorftd Thenpeésent! iaRentioh, pacpaitidln agenal i S
acoonpl | sherl by ol fox, ALyliAkr § bibade Lefe ds"*ﬂﬁ*%’ealﬂs%iﬁﬂéﬁ%gﬁswﬁm
ool "tk pnmenedBhoos "W acaBE SdsAOGF ne Hufite RO BESSHAARE: | on

| eads to the i nE%‘P‘tqlé‘nQBFet?‘ﬁs %ﬁ'ﬁ%ﬁﬁex?eéfﬁéﬁ%é'é‘ei FegniaticniPé ehe R}agglekon,
causi ng i nact i véerioredogroweh flAStogef cresagtor mimeoreonelsment (Gavtesy mal al.,
sequences. tENAhﬁmiws' Sh0s duitdn¥i ¢RKBP,G PALRSI1GINchESEE the Qﬁp?lﬁ%ckoof f
recogni ze the lﬁfﬁ@' i n

gene?atl ng trangg{gr?q;c aﬁlaé gﬁ& ﬁ}lﬂg b%etpﬁld?ec??“%ggn ﬁw@ %ugus
r ecombi nat i%h sﬁﬁ?’g‘étﬁq}ﬁ‘a gchegring thif fIppsgens H"&hoc‘i?rya&‘ g’a
A | aboratory namﬁﬂe changes tine thenbraing of ovhe ft rahsgemis andmbi yare fwery
exanpl e, is avasimilla® to tkiy selbhnin Humafasn |(cAkebateral.tecbssnuesef @b, the
product | 0n Of  nowdedS@EMYd: HnbfedtRidtngt éﬂeaz: 4360dre BRcOhE Udheea

transgene, the I nt er g type

presenl lin 40 s‘é‘h‘heth‘sggs"%r uen g‘éﬁ’f Pﬁa‘f ﬁt 8 Py Sﬁfﬁbbgﬁ t% | ocat ed

recreate at 1east some aspects of AD in wmice.

Animal species which suitable for use in the animal models
of the present invention include, but are not limited teo, rats,
mice, hamsters, guinea pigs, rabbits, dogs, cats, goats, sheep,
pigs, and non-human primates (e.g., Rhesus monkeys, chimpanzees).

30 For initial studies, transgenic rodents (e.g., mice) are
preferred due to their relative ease of maintenance and shorter
life spans. Indeed, as noted above, transgenic yeast or
invertebrates (e.g., nematodes, insects) may be preferred for
some studies because they will allow for even more rapid and -

35 inexpensive screening. Transgenic non-human primates, however,
may be preferred for longer term studies due to their greater
similarity to humans and their higher cognitive abilities.

Using the nucleic acids disclosed and otherwise enabled
herein, there are now several available approaches for the

40 creation of a transgenic animal model for Alzheimer’s Disease.
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- 63 - ' downstream of sone pronoter elenent_which wll regulate the
expression of RNA fromthe presenilin sequence. Downstream of t he
presenilin sequence, there is typically an artificial pol yadenyl ati on
sequence. In the tranagenic nodels that have 5 been used to |y
create ani mal VM ni ni ¢ aspects of i nherited human neurodégenerati ve
di seases, the nost successful pronoter el ements have been the

pl atel et -derived growth factor recepteregesr] gene subunit pronoter and
the hanster prion protein gene pronDter al t hough ot her pronoter

el ements which di rect 1Q raI ervo s.systemcells_wo

al so be useful . Thugp the 8?‘%?%355‘8‘%& c?'% é’ t rAHERAR §’hé'8ﬁu§e
an endogenous npreakiiuman presanidinagene &gal h@Qﬁ yreseqbierm@yt tntpadpged
expressi on of theiaeesm lglefohe 0Es gheecanindlahbyan iddditipRstigehe, unddrOthe
create t ransge”esruaﬁﬂé};m?{ g8 EaiHH Qn%&e&a%ﬂﬁ‘%’% Sansuﬁﬁofém%i ?:.Ytﬁ&e‘ﬁhl ch

contain the en |reé§resen| as wel]

ra
regul atory seqten& e@cﬁ“&oﬁgﬁr}&’&% ﬂawiﬂgeﬁ ot a &as@% %ﬂ“ﬁg tragyepg: in
drive human APP e¥pielk# Srmal (humpdgpregenilin,gene hagnbeer rgcombimmuly

Ani mal nodel s cansabswituzedr éat ezhebprt botjetdopdes et 2he ammgeaoumologous

presenilin gene i reaékeirnho mﬂo%gtme&euémmat%ﬁsmglehe @ y'
honol ogous reco”baﬂé%zofln ?éﬁé %?HES% opisé’e{\{ %m%aS' hﬁne en%ﬁ“enous

renovi ng endo?enous Se(q erin

sequence to ct®at €°'&ﬂ1°9°“saFfFﬂﬁe s gfﬁ?ﬁé‘aéf?sbi?’htréﬁ %W&W&'ﬁhw&gé”
or an ot herw se 25y tim®@argialcsphatdgution of sequapnescencddisly khe rmman i ke
the hunan SeqHeRsToduea Byt h&uardggusaiemmatwﬂ WeNgene (daRgeking .anithabe
model s) . A lTarge QHEEP{’fs \Loe! gheegy ¢ Q@Hﬂﬂ'z@n %@%‘EQ’BLQ%E Bhe trans%ggzc

approprlate sources O e€nom c

an
to be targeted ar BERTHHERSE! afPY SRl ?55?%’ éo %o’rﬂHﬁF&E‘:l‘%’ °§u5’1‘|b%sit“g§°n
GenomeSyst ensld ncof (Sthumag,ps hypanizedpregenilingane. (2)pidnidmalgdinwhigh a
‘these targeting veatamt cdnet | usdthagent bpthuhahopresend1ih géneg@asnbeerDNA i s

l'i gat ;ed 5" to a sgbesisia@cip rkﬁm&ﬁced irto the f&idle! 8F P WEhiN as an
‘resistance gene un q?&; r SR neo
cassette"). A secg% J[ﬂt{%l anrr'en (rgo'r:r'? he !Eiatmenné’%ogggh res?ng%exﬁf

| i gated downst reaﬂPo?n"c‘ﬁ@nﬁléBn%’é‘?“}?ter e’c%%"é’é‘t'tén s GbEP?%a‘rrF'&Pi%F’Eee&?nﬁ

sel ect abl e nma2&er 1dxge.genomict fuagmente b wideh. a Thusabkl hémapy perasenilia gene
chosen such that Aukasden recomfitfintay Sabistituted fiuend o othhéomis ol the

of the targeted o4 JEHH-,ORX %&ﬂ}ﬂ gggyénmw 8&6 Q{noié){'ou BNJog&iAYStion

sequences by 40 elt g%ge ing, S5 %F%higﬁ one or oth co%gggcéf one of

the an;mal's homologous presenilin genes have been recombinantly
25 *"humanized" by the partial substitution of sequences encoding a
mutant human homologue by homologous recombination or gene
targeting. These animals are useful as models which will display
some or all of the characteristics, whether at the biochemical,
physiological and/or behavioral level, of humans carrying one or
30 more alleles which are pathogenic of Alzheimer’s Disease or other
diseases associated with mutations in the presenilin genes. (3)
Animals in which a mutant version of one of that animal’s
presenilin genes (bearing, for example, a specific mutation
corresponding to, or similar to, one of the pathogenic mutations
35 of the human preoenilins) has been recombinantly introduced into
the genome of the animal as an additional gene, under the
regulation of either an exogenous or an endogenous promoter
element, and as either a minigene or a large genomic fragment;
and/or in which a mutant version of one of that animal’s
40 presenilin genes (bearing, for example, a specific mutation
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- 64 - Alternatively, the sequences_can-be chosen to cause—deletion

of sequences that would normally reside between the I eft and right

arnms of the vector surrounding the neonycin cassette. The forner S
known as a -&Q, the latter is known as a knock-out. Spégenss00263

I nnunmer abl e nodel systens have been created, particularly for targeted
knock-outs of genes including those relevant to neur odegenerative

di seases (e.g., targeted deletions of the® - nurine APP gene by Zheng et
al ., 1995; targeted deletion of the murine prion gene associated with

Final 1y, qui val S L Soet R 380 PF 4Ll ELP e S She matiiitnje .
mutated or | nact?ga”?’@d W@%&ﬁ%‘ﬁﬁlg’ﬁégﬁaﬁé’@*’% r°°°'r']‘€"r’bad’t'f&¥ds’trﬂ%tﬁ‘d:“5ﬁ &l
or X-ray nutagernenrg $robotheqries 05| theagimal’ shomelegeys; preesenilisy ggne ney
i sol at ed nucl ei Chomsldgods Sedambdnatidib oxOgéme Wargeeind! ethiees canimalacané

ordinary skild npygdeerifPidimbdels WRCRER1IDslpInlt bkl QkF 8PL I vy, for
exanpl e, direct

equenci ng. . L PCR, or .hybridizaiion an sis.to
i i B ] A e i
by dosage. . f u I
I% anotﬁer ser i earedfpachbgeniremifsAlzlikcimeres ehiseasecnt (40N "Knopk enitte andmady s
for identifyin 0 lag e of
e o e
proteins (e.q., or s”ﬁgb . g%e §ésays y%ﬁeypégﬁ%rnea I VH?%b usi ng
non-t r ansf or med EEF°WP&PF§%°4ﬂ“h5FF%$iEﬁﬁﬂeEéF$'Iqrh€§Y°oPeq”EéBHﬁF+%ﬂﬁ9dcQVIthe
~lines, or in ingextiosi o tiragiaye biy chomilogiousprietambinabienl dregene.
~In particular, téfrgetinySofftykodencss degReftdsefcg.0fstop dodbheASKREk @'
decreased expres 1of Egtn a?é%agé afitegggeful M&ig”ﬁ%}\ﬁ&?‘ éﬁ&deﬁ%%ié or

proteins on the %%%f of 1 ncrease decreasg expressi on_(using,

X
c.g.. the nid o AR 35BRs resentiin Sgne SxprecRian MY VR 30 TAMARS
or decreased | evwhesher loss mf] fupcpion igt prefexedient?|epntinyed expxessian of
products (using,mutantefgrms{ andandi examinenvhetheanbtherigehedi eah e drezpdited

enabl ed her e d))replhck & MRAIBE PredbdieASEL d.0V8LEs Ot uREPPES SHAR 962§ &P
marker gene (e. %o 1%%2&-}:& '»ﬁ%hoéhé’ae%f‘fe%&s'é‘f'o{%é%sﬁ%né’&%?g'.y AfY %892p0E)
to a presenilin fegulatory region in_a recondl nant construtt”.
Thus, for exX$hpl eAuing fRyA% @ taPAtERNY Lok RyPR Gthepreksorders. Ran jcy| ar
presenilin and aekhmpdetha nedmadr pressfiidinogene maypbe necesgesy fwnpdendstion
After allow ng aofwitafteAir RRhesdcdladcudllybe ekPressedasaboaries) for the
conpound to indu&ﬁifﬁfc&@biéggnsbgﬁic presenilin animal models ma? be of use in
elucidating such multigenic interactions.
25 To create an animal model (e.g., a transgenic mouse), a
normal or mutant presenilin gene (e.g., normal or mutant hPSs1,
mPS1, hPS2, wmPS2, etc.), or a normal or mutant version of a
recombinant nucleic acid encoding at least a functional domain of
a presenilin (e.g., a recombinant construct comprising an mPS1
30 sequence into which has been substituted a nucleotide sequence
corresponding to a human mutant sequence) can be inserted into a
' germ line or stem cell using standard techniques of oocyte
microinjection, or transfection or microinjection into embryonic
stem cells. Animals produced by these or similar processes are
35 referred to as transgenic. Similarly, if it is desired to
inactivate or replace an endogenous presenilin gene, homologous
recombination using embryonic stem cells may be employed.
Animals produced by these or similar processes are referred to as
"knock-out" (inactivation) or "knock-in" (replacement) models.
40 For oocyte injection, one or more copies of the recombinant
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- 65 - expression_of the presenilin, any change in |evels of
expressi on froman established baseline may be detected using any of
t he t echni ques descri bed above and well known in the art. In
particularly ﬂﬁ?f rred enbodi nents, the cells are from an 5rkqﬁﬂgbﬁgh¥6d
cell line suc uman neur obl ast ona, gl i obl astoma or a hybri doma
cell line. Using the nucleic acid probes and /or antibodies discl osed
and enabl ed herein, detection of change&2 i-n t he expression of a
presenilin, and thus i dentification of the conpound as an inducer or

repressor of 10 Bﬁﬁsgorﬂstrufgépgéa %ﬁgofteﬁe%quknfenr ? é:éyn&mgl rlgs?rted into t:he

experi nent ati on. £1°¢ i men
r econbi nant assamen“c:‘ieé‘seﬁﬁl%)ﬁé'ﬂtl ﬁemle-ﬁea PREYEE e r TR ©OSHED i then

[err]-gal act osi dasejmplantegr imtip fal pseede-pregpant dioster ahdtlierne Thmivebaze,
or luciferase anifal¥ Qkabkyrdediedctiof Gritkgrants *@ihgt AMarvaesi onoid (a.g.,

| 15 ¢ £
(G 500/ BRL, O (ner2 rf%:“%%‘ e fUE P CradpS Ly e BB BRpibile of°EhS"

(G ontech, Pal o AIPESTCePhzeF lﬂaggquﬁftﬁ%?nPeamfg%&Fsm%&rmge%fnévnbe
or other presenilghthey@ gevpletecgenamic Aegupecebddijegted as jas¥AGt ARCGANEAC or
cl oned by one of etgénamyonksdhe IDNAt Bradgienti, Na | ¢ w2bh «iftHelctpe amtiiral

di scl osure of thepeqelived eggaqs&e%xs&&ﬁep%as&r, or Ihsﬁu{;%l%ﬁ&t ﬁan&%&nanﬁl

regul atory regjons

e
possi bl e readthg ?Fa'%s)”gbn? h'éﬁgmn a?‘? %@Fl f)ﬁ“&ﬁ?%gng"‘f’?%ﬁ& Qﬁ’b‘?f’%lsafﬁ for
reporter gene mayCBFHHEEQXPresgift@ar the control of the presenilin
regul atory el enents. ThetRfrira2cimisictiot o resirlycémbmypst bamn dlso berdshes ed
I ng ohany applrloprl ﬁaeen :heeltréc&mf aaattmr%bntaemfd 3R gleé |:|.|$w§ﬁ€:.6ﬁ of anr eflis
and human cells S e e e_transforned ce rown
in culture an'aeta? errg %P sg%hé g e Baser neo‘r'eveﬁam" Eeggr esg’l gn

of the reportdt gepEuenced; 1g iRRATYES aeramrla& VeRr e fRafR i usedeto
ease of det ecti oninfedth@mbxpo® st .gn . ohousee orcponthymagepeimate pmbxyakds for a
rapi d, high througfiréutilynaading Whet B8rly stagestsf ld@&bwﬂnai‘c tawﬁcand

repressors of thechlfsenl| bond Y which will leaq WBALAF deBbbhidl iy i s
met hod will have pote

Sl on o
e Rss br boner P55 himggone [ dcsmnlast o AN SRR
may be furthet? scxeenipg Ph 99ne &ﬁwerm‘eélg %R deppsity &he EMIWHQB@M
to i dentify theconkdimapdondsvenkei nPridec idestifiekienthese \canobe fysest so

In addition, as dgesdrtdtedcheneids Wyl Injértien! of b1aERbLysEd ,€aHlCS propoReybig
presenilin- b' ndi NG a&lé \QeEXIt:{JE%J.HQi;%ll@SsW gz%x?né”‘%ransmisszon from the
recombinant line. This methodology is especially useful if

25 inactivation of a presenilin gene is desired. For example,
inactivation of the mPS1 gene in mice may be accomplished by
designing a DNA fragment which contains sequences from an mPS1l
exon flanking a selectable marker. Homologous recombination
leads to the insertion of the marker sequences in the middle of

30 an exon, causing inactivation of the mpPSl gene and/or deletion of
internal seguences. DNA analysis of individual clones can then
be used to recognize the homologous recombination events.

The techniques of generating transgenic animals, as well as
the techniques for homologous recombination or gene targeting,

35 are now widely accepted and practiced. A laboratory manual on
the manipulation of the mouse embryo, for example, is available
detailing standard laboratory techniques for the production of
transgenic mice (Hogan et al., 1986). To create a transgene, the
target sequence of interest (e.g., mutant or wild-type presenilin

40 sequences) are typically ligated intoc a cloning site located
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-66- - "lead _conpounds" for the further devel opnent of _pharmaceuticals

by, for exanple, subjecting the conpounds to sequenti al nodi fi cati ons,
nol ecul ar nodel i ng, and other routine procedures enpl oyed in rational
drug desi gnwoMml dentification of Conpounds with Preseni pficRbéiserédd
Capaci ty In Iight of the present disclosure, one of ordinary
skill in the art is enabled to practice new screeni ng net hodol ogi es

whi ch will be useful in the identifi-c&Bion of proteins and ot her
conpounds which bind to, or otherw se di rectly Interact with, the 10
eI omBBEOLEh) B2 3nE | drdek "Gh4IE VARGORERAR e ehe
cel l ul ar component's ns in v

tera and
whi ch, therefor @"PﬁFﬁﬂ?fé Sia ag’é%'f §LF Tﬁ%‘ﬁéﬁeﬁ% cwnstrea of
t her apeuti c i nt dhgcpressnilin: spgnenges Fhexmiiisn&Picalint Bet ?E"-Jeﬁwial
ot herwi se exogepalyadenylatidn sbivinceny Iwwhepteanshdric mbdelisidhat have

capaeity andg t ReLaf Qk&a r.rmubeeseml Qa&féaéé)@n@mim&ﬁw ﬁﬁluc asp§9€§‘tc§f~
Thus, in one ser,ies of cg i ments

(e.g., human br JRe\sHassnera Ve Sisdnen,) chi SiKE BRFRHREEY o
proteins or ot haroeeﬁmmmemﬁdme beSPn‘EP% P1BRe1YF-dexd VAR  FRAVEYr TACK AN
presenilins. Al treceptoyaf \gengOsulumdtopramatarr ahyl tiie diamgeas ysricnnpootetin
both naturally %ﬁ’érf:k&ﬁbter, aDehoUgns bEhEE cﬁz‘bmﬁ@eﬁ eleneBEar wiSTHO Wi o8¢ |

mol ecul es Oho ?ggg}g n @tia(?l %%%98@? ryIsQ mpégﬁesmwlohg? élrgdl @:g us?ful

capacity.
because t hef"aPétﬁ’ﬁ‘F’eter é&BF?@‘%tﬁ’oFﬁ%ﬁF%ﬁ 8r CEAnAIeRE1L R ‘"59 r“&ﬁ bﬂ have
25 fewer pot ent iendogenous mresdnibimipramoter and/ vegulatoxyr sequdngiep to drive
cross the bl ood el&baeasb&r rdfelthéhﬁd‘édeihlimm mineguhes smaamﬁ. it isNpgesgible

aci ds or proteipg, FIQQ: daefils W1nd" LR SLRURIY fragme%% such as

particul arl t.hat the en t | ecul es
Bl ch sel echPvekats, By eceéﬁﬁ?réwr%'? RFAES Shadnt D00 4ok g vl e ELS
presenilin prot mrPPﬁﬂfér resuhatonih Begrencasy) Sueh construeks dfayecbeemy
have parti cul ar suiccestfully tsedt togirilre human hePecexiepaionvintitransgénidi S
. dom nant aut osoRBlediiESRAS %t al. 1993, Because the nornal physi ol ogi cal

roles of PS1 and PS2,acg., poaedly Lln WikaoNs coqumaupds, Wfi.'e%én gk to

nor mal , orns_0 ese rese |I|ty in
treatments aRd eNACIERGKH FTEPERIliN, G698NIR %‘i‘ieé'ht‘Bl‘ﬂcFeﬁ'n 9et‘?51d89ﬁ§f-’“ﬁl
presenilin pregenilin eeguphes ki homelegrhmn cecembinaitionnorThelseatargeting
and t]ber ebevahtk eadd m%f t tRé | £ LRREPEN SRRVERYG dritdgenshs cxeqa;haag mal
‘activity of nut r 0 i

victims. Corrpoﬁ‘%sizj2 1 ﬂ%gf%%%fﬁhg %n%%eﬁbépeé g né?c% ?té

VO 96/ 34099 _amino ac change associated with human 1 Gﬁggrwise

25 abnormal sequence (e.g., a sequence which 1s more lzke the human
sequence than the original animal sequence) (knock-in animal
models). A large number vectors are available to accomplish this
and appropriate sources of genomic DNA for mouse and other animal
genomes to be targeted are commercially available from companies

30 such as GenomeSystems Inc. (St. Louis, Missouri, USA). The
typical feature of these targeting vector constructs is that 2 to
4 Xb of genomic DNA is ligated 5’ to a selectable marker (e.g., a
bacterial neomycin resistance gene under its ocwn promoter element
termed a “neomycin cassette”). A second DNA fragment from.the

35 gene of interest is then ligated downstream of the neomycin
cassette but upstream of a second selectable marker (e.g.,
thymidine kinase). The DNA fragments are chosen such that mutant
sequences can be introduced into the germ line of the targeted
animal by homologous replacement of the endogenous seguences by

40 either one of the sequences included in the vector.
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-67- a presenilin may have utility if they differentially affect the

activities of the two forns _so as to alleviate the overall departure
fromnormal function. Aiternatively, blocking the activity of both
normal and nutant fornms of either PS1 or PS2 may 5 have | ess severe

hysi ol ogi cal and clinical consequences than the nor mal t he
gi gease gnd, WON6E409P o corrpoundg whi ch bind to and i nhi @kﬁ'ﬂ'{ﬁ@ﬁoﬁ;
activity of both normal and nmutant forns of a presenilin may be
t herapeutically useful. Preferably, . howaver, conmpounds are identified

whi ch have a higher affinity of 10 bi ndi ng to rrutant presenilin than to

normal presenili ast 2-10 f her

sel ectively or pr%’g%ﬁ‘g’ﬁ‘ﬁ‘éﬂ ths® ’F?fﬁ’f‘&‘ﬁfstﬁ%‘ (?t (# Fﬁég'?rﬁ]egﬁ?@?%r?ﬁ
Such conpounds neSedences #%MQ@W%anaéﬁy b#tm teeninffuand right
descri bed herei n s lbf the vdveorcaummuniing thebnadnysimichsnettees Thet fitrmer
candi date 15 conppuindicih 4#'a m%cﬁo{ﬁmlnhanﬂam&a% kSUEP aefaHéﬂo&r-aﬁ’@Z

The effect of A0e) a:.nWh ; “‘ﬁé‘% %Eo% § QS, %“mm)nl eeOnr r;g.eate gyﬁﬁﬂ‘%f’lﬁ

forms) can be “noniToréd

usi ng i nst r ument stQ% trIetnt kaogk-oyss Pﬁaﬁ’?&?ﬁ éml“d”@\é&@ﬁf ’EQ?'QYGPEc‘t“’t hi s
bi ndi ng by, for exempdegenexstivgedisead@s fé i pr.csevgered melletidns ofekhat, or

concentration of midin@r Abbegene bbl 2Klny0 e80&N!, QAoghL CEYetel SLTEIARANLE the

either in a solul} a trahe ‘Once
I dentified by the %et%% ggl%ﬂa Crl be é?%wa ﬁ'th aggygg?\ng;gaﬁe corrpounds may
t hen be prodd‘t?ed degeDeIAEion &Y Bpne ’Eleénf'i25 %959 *phar maceuti cal .
adni ni stration or testFimglle, equivalents of hyansgenic amimalen dooindimges),
and formul at ed i narfizalar wirie wtutaséd Jor inastvtledDpLeseiiliiar gétas;,, mayJbe
ieggno)ngt gﬂegePQZL | cbG%sing cﬁﬁﬁnf‘élﬁe%r Qf—fuwnaca nea%t g:re e‘éb followed
transfornmed cells ogﬁﬁllfﬁﬂgﬁ\/en ¥P8 affg "5 aftm d"ﬁﬁggfidoc’fr
the inventi oS othegwige|enahied aﬁq%dowmﬁ erdinanyrakidd s moxer repidly
human pati entsgreen tbe Atesindcing offsprimnity, foe axmpilk, ndiksc: sequencing
?esf“ bed agdde?ad#rﬁq béﬁréis&em&&sﬁﬂgiiﬁrigh%&aﬁrs%'ééédﬁbaﬁf%gé&ﬁ:&, or
esting candi da by | Jihoh® r an ge

9# ° 8 t 0. t{gyéﬂgasg ) 1 %&%y

for their therapeutlc N, ,ONce |
the met hods descr he SEAB¥S ] hahfSlRrasenildn Exps '— don erve as
"| ead conpourd®s" in tH& anotm|sgﬁ=aﬁ$fdemépm.othmmqynatmamwal S.
For exanpl e, as providescassdysofioriidentéfging small adleruleddof ictherron of

smal | 40 ol ecul &snplofinds - wﬁrennarace&amldﬂanaaeia&ea@%hm&r%eehedes
Y[gg/?4099 expression of the presenilin genes and pégE 96/0 g., PS1 or
PS2). The assays may be performed in vitro using non-transformed
25 cells, immortalized cell lines, or recombinant cell lines, or in
vivo using the transgenic animal models enabled herein.
In particular, the assays may detect the presence of
increased or decreased expression of PS1l, PS2 or other
presenilin-related genes or proteins on the basis of increased or
30 decreased mRNA expression {using, e.g., the nucleic acid probes
disclosed and enabled herein), increased or decreased levels of
PS1l, PS2 or other presenilin-related protein products (using,
e.g., the anti-presenilin antibodies disclosed and enabled
herein), or increased or decreased levels of expression of a #x
35 marker gene (e.g., f-galactosidase or luciferase) operably joined
to a presenilin 5’ regulatory region in a recombinant construct.
Thus, for example, one may culture cells known to express a
particular presenilin and add to the culture medium one or more
test compounds. After allowing a sufficient period of time
40 (e.g., 0-72 hours} for the compound to induce or inhibit the
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functional group replacenent with peptide or non-peptide conmpounds) is
a standard approach in the pharmaceutical industry for the devel apment
of new pharmaceuticals. Such devel opnent general ly proceeds froma

"l ead conpound” which is shown to have 5 at |east sone of the activity
(e.g., PS1 Q*Bgaﬁﬂmpr bl ocki ng ability) of the desired pajdadenerss cal .
In particular, en one or nore conpounds having at |east sonme activity
of interest (e.g., nodulation of presenilin activity) are identified,
structural conparison of the nolecules canégreatly informthe 10 skilled
practitioner by suggesting portions of the | ead conpounds whi ch shoul d

be conserved and %3’% :p})ésgﬁiyﬁ{l afly! Shddie in 18R3is9BeOfxfie¥sion

candi dat e conpoun S jg ent nventlon I‘OVI es a ans
of identifying | EXO™AFSEAR e may §e‘&ﬁf§ﬁF?§ Tg 8Py 24 E{L(E?
produce new candtﬂahmm#péenwhﬂs‘r alag'ee ERd Wall Hmowpedn nthe agt. Al Bhei ner' s
Di sease. These payticilaelpdpreferrefcenoiimeats £l clbld £x& from an

preseni | i n- bigndi E‘qm e 10K 9911 hnges‘gch agh tﬁ@m&]{ '?1@{1 f'a%?:%iﬁﬁ descri bed

above) and for t

AR 1N
descri bed herei n§-* %ﬁ’l?tm“ ’Fd% bfé %(@:521 ?‘iff%\ g gﬂ?% cBH‘ngl’n‘Ei?cj'd
havi ng the desi r BECRSR #ﬁe/aﬁaﬁqib°§é? selgRed Aande pprIRg herelin d datecrien
In each of the peesetidngsar insthd expbessitniot, asprexemdjins and thasducted to

C(i)?t ect t bi nldi ng ?@&&Eﬁfz@at@l 58 St iphleNeé gk’ a@riqxducer %&"%eﬁ&ggﬁofrgifet y.
particu o Y |l e S are
tested for the aBftT \%t 2ﬁ s[sq.%§5 re?ﬁl g hgn%f) rrﬁ‘lt me e’fﬂerg‘f"%;gt%]

forns of the presenil P‘rtlFHﬁH]rlblP&Ffﬁﬁﬁ%ﬁ WBQ%‘PR}%t anfemlﬁéﬂﬁa?“w
presenilin corrpohenemployem in tvhdchi adrepprresagene 3mch g ofHyaladsosidase,
expected to havegi-é\aa f1uoeéseé:e;stprbhemp,etatmalmé |pihfob§§ata'fb% degClhdxbraBec

fully bel e
compl ete 30 . nor i8R e’w;aﬂ“ 4 SOTPROY el il raIER° o7 Bedbniin
or hPS2 Yari 8FRS - bFFefBEELH JBChRrS tq Eom han T o¥eftor

domai ns of the plGERCGA/BRAs, Gwqu‘fﬂ)edﬂhmaher@}‘ebe R9qARey pEEAP vegitoker
as separate nol e¢ccistezh, anmrzucef) a 'fuesiM1pfé§\ﬁjamor§cm=egionseammdto

donmi ns, " sor eni Ao e BEbed feskpl i egtt *&’Eife%mom"“u& e
synthetic p %’{@r/fp § %"{ %Igy ane t‘#g?ﬁd‘ff’ 8 1fr ;‘F ofFpds 1 gt
GST- f usi on p&pt i G%st’%PaPrﬁé%d%-“hsi‘ﬁ%l%thg né‘ESlQR?r o€ s BheRR genes.
appr oxi mat el y t oTherirepoxtedsgdne andt veilathiryeregions) arerjdifed3ta-£frame (or
(TMB[ err] 7 | 00p) in Gdadtd c2NYhé!titeelPos#HiH1RC bEREL (P Fobted) do1kRALSt. For

shorter function HR!E 96L3
PCT/ CA96/ 00263 @:L‘ bgion aand cranslaéman Q(E %gporter gene ma¥ H;u{oceed

peptide may be pRRRRE &dec 5P e R Fige qr&se@}%g@gulato%ﬁapggpﬁt elTRet o

am no aci ds 2807 reca@dinann/i¢enstirkctopdy .th8nnbe aititroduced ingo REY, al@®Pproate

other fusion pepiérieypeyabehdighinamtal i3 ¢dll§ are preferred, and human cells
are most preferred. The transformed cells may be grown in
culture and, after establishing the baseline level of expression
of the reporter gene, test compounds may be added to the medium.

30 The ease of detection of the expression of the reporter gene

provides for a rapid, high through-put assay for the
identification of inducers and repressors of the presenilin gene.

Compounds identified by this method will have potential
utility in modifying the expression of the PS1, PS2 or other
35 ©presenilin-related genes in vivo. These compounds may be further
tested in the animal models disclosed and enabled herein to
identify those compounds having the most potent in vivo effects.
In addition, as described herein with respect to small molecules
having presenilin-binding activity, these molecules may serve as
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sequences correspondi ng approxi mately to amino acids 1 to 81 (N 5
termnus) or 266 to 410 (TMb[err]7 loop) or a synthetic peptide nmay be
produced correspondi ng approximately to am no acids 101 to 131

(TML[err]2 | oop). Cbviously, various conbinations of fusion proteins

and presenilin funct |onal domai ns are possible and these arepey, 563V
exanpl es. | n MR the functional donmains nay be 10 altered so as to
aid in the assay by, for exanpl e, introducing into the functional
dormain a reactive group or am no acid resi dése- (e.g., .cysteine) which-
will facilitate inmmobilization of the dormain on a substrate (e.g.,

using sul fhydryl reactions). Th for xa the PS
fragnent (31 mor) T GEBROAe's ar e FRreAEE Mvirobnishe SF PRfRceLE EEY

C-termnal cysteibw fo3 gxemple. syhjecting: the soHmep (FSeFeguentiddt e an
affinity substratwodifiicationd,/ moleguldy owdebipnphpd(She rbuhine piroredyrdn

| sol at e bi ndi ng emmheiﬂ&iﬁbnmcdﬁ@eaueim ng. Sim I arly, ot her
functi onal dorgal n, o8 | s TR%RPE CLEALSE

resi dues 20 (see . prese -Einding Capaci
conpounds identified b t‘l?&dresentnﬁglsﬁ? i ioazy skill ip
by any of the statherdtnéshenabled t@practine tnry gcreewing aenbodedogiesr which

exanpl e, be puri fyfl deduseful dpataé crlenti bfcaliont bOPhrstRinge &ed Gther
SDS- PAGE, 2D PAGR)oufds &ﬁm&a&re&h'& sen&msépkﬁeéa@ DhEdEt2 Wt B Y he

th b . F t
onvege M cPreRsLikRp . £ pebpobratie A oA YL LB Logt, prguencus
protein i's us@%ﬂ-%areF@meﬂéﬁtV F-&@ﬁﬁﬁts wirhr¢hppresenilins in vivo

purification/char#sd ahizh| | eitedefoki] Gruvidai newzagyersifuy phaifmacelticahsand
spectronetry by comeeueia! idt-Rade;dtis)vhdeNellNa8l Pébombinati (| Ufithedat dari)
such bl ocked prot gl ”Smlﬁgre%’{en%ugt 8&&,0 C%%“H.g§mss g@:@fagnﬁr Q:ta%l;ﬁding

chem cal anal ysis ORI que

functional gridup eaRASiSYsande. r"é'&?ref“%'r Vaa £ aP? d@“gﬁﬁ?‘}e?reﬁ?’bgh%ﬁfﬁ%’éacfﬁ

determ ne their sagemtsur eTowsl 35 ohecgrriep. of embodimentvpt Iredd Ivsatesr eeni ng
~cellular |ysates, tiddifelAohos@ieat ¢6.g., hufiin Biinh Hoh&fetateb| DIyphesyter
fﬁnﬁ: Sﬁt eoprteﬁgn:}% flicde s Ui be .cgghﬁwlf%s» Ef’&é’ﬁls' okrwm eoamst waaén
conpounds whi ch bPRE 49 °PB ‘#0 tﬁ’ﬁl n8%t°§n?“?ﬂ’§sEﬁFF%)'h’w@‘@ﬁ’ponﬁifﬁePSP%ﬁhéh
nodul at e 20 any\®fo@/ vapiery of exogenous compounds, both naturally occurring
PCT/ CA96/ 00263  and/or synthetic (e.g., libraries -of7/8mall molecplesami | in
activity as defi %@ﬁe’% N- 80 Vel berdBAd 8 Prieednilin biGiHRGESapdtity.
intracel lular Ca[gr :It mggg Ca?‘g ﬁ;rﬁr uﬁ.&rgézeecfe &d in tqﬁgsgéféex(cebgc?use

changes in Alerr] pep procfu ressi on, o

ot her downst r eam Eef¥% @rfnPeRe ErdddY #haarbed 2 @%?”B?‘fﬁ%‘é‘ﬁf?ﬁ?"tﬂ"s paye
2D gel el ect ra¥phofews s pofentinlegntigenic depprpinangsi oand/Ar SEECMOKS Hél}s y to
The preferred matéﬂstfs itheObY¥6od brain barrier than larger molecules such as

‘nucleic acids or proteins. The methods of the present invention
are particularly useful in that they may be used to identify
molecules which selectively or preferentially bind to a wmutant
30 form of a presenilin protein (rather than a normal form) and, '
therefore, may have particular utility in treating the
heterozygous victims of this dominant autosomal disease.
Because the normal physiological roles of PS1 and PS2 are
still unknown, compounds which bind to normal, mutant or both
35 forms of these presenilins may have utility in treatments and
diagnostics. Compounds which bind only to a normal presenilin
may, for example, act as enhancers of its normal activity and
thereby at least partially compensate for the lost or abnormal
activity of mutant forms of the presenilin in Alzheimer’s Disease
40 wvictims. Compounds which bind to both normal and mutant forms of
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variations on the follow ng techniques: (1) direct extraction by

affinity chromatagraphy; (2) co-isolation of presenilin conponent s_and

bound proteins or other compounds by 10 i nmunoprecipitation; (3) t he
Bi onol ecul ar I nteraction Assay (Bl Acore); and (4) the yeast two-hybrid

syst ens. Thqgw ] others are discussed separately bel g¢pcassno2dd
ography

Affinity Ch In light of the present disclosure, a
variety of affinity 15 binding techniques well known in the art nay be
enpl oyed to i sol ate proteins or other 6onrpounds which bind to the
presenilins di scl osed or otherw se enabled herein. In general, a
presenilin e S I :

or " i Trer) ahaEi I pa R 0 ey et Qg?%f@cmm
contacted with tq‘Fé iyigdesiqs ﬁhﬁrﬁ‘f‘él;‘? BLET BF 5P pilegriane gfrerall

condi ti ons whi cliepagtpee nizsy permay funatien. 7PAternatsivedye blockingt bhe
washed with a sqldtliv@by!&f HRFRVEoHEIOWAd Mitaieakbimd @ dither EB1cGH 252 wAy

second wash gay ﬁﬁ% 18Lyt£e4et}e ;ﬁ@&ggﬂg% vﬂwemmaﬁ} eeﬂgé%lémgduﬁ& the
i mobilized nor ma or nut ant ehnl ag& nponent tivel x t he
test conpounds ffF™8 ?ﬁﬁﬁﬁsf’l 98 he diﬁﬁﬁsea uH‘?ﬁFfé’é'ﬁt‘ a??ﬂ“ﬁ’ﬁ“ﬁlﬁ Bi<hor e

preseni |l in conpdyiad §°n§}d inhipit et astivitM ©f bokh awrmah and I"tl’éﬂnbrf‘!ﬂ“ﬁ?er
substrate. The of aaprésdnilih wie Y& ehepapéuticalppnesdfulo bpﬂste‘xabnhe t est

C?grs)gﬁin??n ”%J%%egﬁté‘&dﬂoﬂﬁds %@Qﬁ!ﬁt?ﬁ;’& LAD&h ?%vfreholﬁlrjirxn hézh‘iffmxty of
1I‘Ounct I onal 31(3 }g{%{{ﬂ ?%Wgnﬁs%?ﬁegigrﬁ? q} g8I’§o §e5?n§1§ﬁ‘ r2?09t‘neat
substrate-i mmblllqafédzcb%ﬁﬁ}ﬁdbégheq i o P P’B-’h"h §§1&6Fh"¢m %nareferqnszawé
believed to be nedtibanetlss sctivity qfr cheimstantt fary. b&uch compriundseday Fst
the presenilin pgehelBsed foys Iueﬂn@rariyr 24BN TeltfindGued ra&aeaméa @érlehOand Hyd
bi layers (e g, JieBOSGHEN 0 cRL qqnﬁ agt {18l B 9P Une BhilhilheeTnl S 1S

particul arl true presenl nponent 1 nc udlng east one

transnenbr at@ dSfEPRund (s) foF, Hhe nayma u%’f‘Fl prsaeh; 9518 Pho
i mobi | i zed -on s(Fbet efifecr Ofi agents]iwhich | jingy tbytlnemsemhxm H@prmal
el enent in the 4 mutpAc EErmERNEL e mopbchud @ithes WySthat @Eret! Ronitoring

i mobi | i zed test bind 5{,34Q9, I 0
PO eag6: G026 OF this bindit dbinf idderunents (e.g,. BIAcore, LKB Phar acia

used in any of £*PAPRLYP SetSFRTRIf PERRIRALTY f°’b‘?’??d’1pf'i§'a qjvggf’o?
menbr ane pr 8Pei riduonpsesnagyi Pelgcukare velght poxsepncentrasipa rehteishpr Hehe
i solated in a muiindang dgeat bpnpfesEmilin conglchenp) cslithiergih he sodupdacphase

and this menbr ang finhagt sbeia¥eDSouna phgse N the binding assay. B.
Co- | frunopr ecipi tati %thﬁ 1dent1fie$\ri?# Te WSJ:]L(%&J"%r gg%ﬁgédz%go;rgc gue for

the isol ati on of onéen i.r associ ated

proteins or ot hé&a? ’-dat%cﬁ?ﬂﬁﬁ |"§‘YdFP§’ét & PrOABErL A ApartHief FREficient

ant i bodi es. 2¥hi for pharmaceutical administration or testing (e.g., pg or mg or

greater guantities), and formulated in a pharmaceutically
acceptable carrier (see, e.g., Remi ! eutica
Sciences, Gennaro, A., ed., Mack Pub., 1990). These candidate
compounds may then be administered to the transformed cells of

30 the invention, to the transgenic animal models of the inventicn,
to cell lines derived from the animal models or from human
patients, or to Alzheimer’'s patients. The animal models
described and enabled herein are of particular utility in further
testing candidate compounds which bind to normal or mutant

35 presenilin for their therapeutic efficacy.

In addition, once identified by the methods described above,
the candidate compounds may also serve as “lead compounds” in the
design and development of new pharmaceuticals. For example, as
in well known in the art, sequential modification of small

40 molecules (e.g., amino acid residue replacement with peptides;
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10 procedure has been successfully used, for exanple, to isolate many

of the synaptic vesicle_associat.ed proteins (Phizicky and Fi el ds,
1994). Thus, either normal or mutant, free or nenbrane- bound
presenilin conmponents may be mixed in a solution with the candi dat e
conpound(s) under _conditions which are perm ssive for 15 bi .&Q’"‘ﬁ t he
presenilin COW‘B(? may be 1 nmunopreci pitated. Pr ot ei ngegr ot géri
conmpounds whi ch co-i munoprecipitate with the presenilin conponent may
then be identified by standard techm ¢8es as descri bed above. Ceneral
t echni ques for | mmunopreci pitation may be found in, for exanple

0w e 20 Lagn LISEE) s 0k S VLD A o B30
enpl oyed in this %&’8&“‘%’2 ’(feécFFﬁ%QF”énGPPm“”eﬁ&bF% FW@F@P?F“%S?%%““““Y
pol ycl onal or nonfax sheal devaidpmant it newepharmacenticais .antutivdeveilopmentt s

(e.g., Fab, F(ab’ Qéxﬁ&aﬁyaﬁrd&%bhsaﬁr&d ROk Eeadd cORPbindwhiedi £5 sh%ﬂ tdthave

i ke. C. gThe, Bihogp pﬁfrﬁmg@y%s%y ps1 b:.nd:.?é‘ S gﬁg}ul

net hod for the de ectlon a

Bi onol ecul ar | nt éb&d#}? 55’57’ strecp Pg%?’??c‘iﬁ“@‘cg st BEVE* «pyhen one
Phar maci a Bi osensyr mgne cempoungds dh3oing att leastosokecachivity of dngevest | KB
Pharmaci a, Swedenje.g.|, nmbdwgliition of QirelskaipirewenivityClareuitentifaeal

ordinary skill i %%ﬂ%@tﬁ&él 'co arisél?"&feeﬁgllﬁéiéc‘alggpééy g&@bélf&%tf‘égh ‘ﬁﬁ
substanti al ui v rotei ns or, ot her. conpou aV|
presenilin biNdi $1ea RIS ??ne‘i'ﬁ@' §¥3\§57re1“§y§P§H?ﬁse§ afB% %ﬁ

purified anti- GS™HZhaghowksd pe; gopsgmyiad pad R Hipns|WH oy BaE bes vanied ain the
sensor chi p. dedighoos Inew ehhdiddues icomppumisei NThued ther pragemtdingention
anti bodi es may alsob Brsvifdd lUhéahs BE ia8RSH: mgl A éf Tompbluads wRiaR 'Ry be
resonance a&egg,ﬁ% 9,@1%?@%“?@8&;& gt &&%@eres{l%%%sas for, use

refractive

over the 40 me‘li’r I"P?eﬁr?ifé'}eﬁﬁ Bt MAheingy’ T)P&Pé?ﬁepr BR ReH é’PQE‘P‘F‘Eﬂ'%
are VO 9en3ngp be tested both for presenilin-binding or blocking

PCT/ CA96/ 00263 (e.g., in the binding assays describéd above) and GPrStRéfsbeittic

changes in the refg s&eygtnéd .e.xinTmé amsm ls desdilpddCheddinfC! Okl

the kinetics of bin er an l?s rve ding.1s
of Py ol 0gi cal WRCBUAR (Y Se” PEssakeduntlL” rompopida Basfay e gosls

The yeast "t®8- hyhiergpeatig élﬁtt’-HR@é %Waﬁtaﬁfé-"éf«‘-l’ are t%‘%ﬁ%ﬁ?ﬁ i onal
factors that are conpasecdach d¢furhehpsesmitl gperies xfpembiddisnentancan asaby is

domai ns (Phi zi ckyechidticte®! 5 aet@86)binHifg betwdah! aCOFFEVRNY 1346 Ubmbonsie® and
yeast GALA transcpt b%é’zl nietyal Qe Sarcfaiﬂérhwg;& ﬁ1% tHe ERg; gomai n

and a transcriptional activafion erent ng vect OI’S

are used to PAREYE; L0 AR, FEMPQRds arg rteared ey %Tﬁ:f’ﬁjsittyo tgehind to
encodi ng 250t emlyaFheineimad pr oewkiyh $he Thecangs formg aft shasprasenddin
functional domains using mutant and normal presenilin components
in the binding assays. Such compounds are expected to have the
greatest therapeutic utilities, as described more fully below.
The "presenilin component" in these assays may be a complete
30 normal or mutant form of a presenilin protein (e.g., an hpsSl or
hP82 variant) but need not be. Rather, particular functional
domains of the presenilins, as described above, may be employed
either as separate molecules or as part of a fusion protein. For
g " example, to isclate proteins or compounds that interact with
35 these functional domains, screening may be carried out using
fusion constructs and/or synthetic peptides corresponding to
these regions. Thus, for PS2, GST-fusion peptides may be made
including sequences corresponding approximately to amino acids 1
to 87 (N-terminus), or 269-387 {TM6-7 loop), or to any other
40 conserved domain of interest. For shorter functional domains, a
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expressed, targeted to the nucleus and, if interactions occur,

activation of areporter gene (e g..lacZ) produces a detectable 15 :
phenotype.. For exanple, the -Contech Matchmaker System 2 may be used
with the Contech brain cDNA GAL4 activation domain fusion library with
preseni | i n- Gybdodiqged N9 donmi n fusion clones (G ontech, Peradémoass CA) .
In light of the disclosures herein, one of ordinary skill in the art is
now enabl ed to produce a 20 variety of pregenilin fusions, including
fusions including either normal or mit &t~ functional donains of the
presenilin proteins, and to screen such fusion libraries in order to

i dentify pr esgthe i dipeptDge a3l anﬁroduced&oﬁé'ﬁi’onm@pdﬁorzExample.

The nucl eoti de sg gge]“e“?a&qg P&Q-,{nﬁ_'n% gé?&é’gﬁﬁ tbnﬂé‘qbrﬂg-.z lo SWhAdr1y,

and normal forns hese n ei c_.acli ds an

COrres

proteins, can bef@%eB5%i tq'FTt'hgra‘lﬁﬁ?é BEIAR @?35‘*“["%5 may Pgo?ﬁ‘?déwﬁphg?"ludmg
i nt eracting prot sequencesl coyresponding approxigenelty to aminecacidsr dstPodl | (N-
altered by the oetmexpd)eaa 286 Gio RADNYTMEY 1pbPF ooy la ByRERRIEI pept Die tnias,
under - expr essi on paf SRg&Ela corré’ép%%ﬁﬁ!h&'éb%:%?:‘ihl&@&ﬂ? 1to05m§?ﬁ{o tiﬁd‘éxﬁ?éfséd CLS
of nutant preseni Lrhl 2 ‘{Pﬁ ce.s hdentlflcatlo f e%git?eria cg%e'l
proteins, as wel |{™43 X ROYPLX ot YRhEORF § éﬁgg 8§p?% o
level s are alangr Eﬁeﬁmlhé #%iepamqmmaresemqslsﬁbsem@éesefwe

i nstance) 35 W lerellgndidmples herIngadditmmgethefunmdtibasd doniadtis maychence
to the paphoggpesée m akhts Liceasend raésfa sirl @&ahxﬁpmt Hek2ghtcing
forms. SpeCI fi Cal l o 911e e{\mggne& \M l l e al q‘%ra]. % e'ﬁr?hlg OZ' E%J.RO ECH zéessldue

t hensel ves be the 't & of strons &aa

or whi ch can thedﬁeﬁvescif?é;%ﬁ?béfl@&ht Hﬂhrféﬁiiéﬁﬁﬁ Wb’-%lszﬂj'-mnt efrehfuce
t heir expressi ondewaih ot @ substdater (eog., using sulfbyd8yB/O9rtions). Thus,
PCT/ CA96/ 00263 for example. the PS1 TM1-2 1oop fragmeht (31-mer) has been

phar macol ogi ggl | gg,.; cgé{;ﬁ{; L_; ecﬁftllgxﬁ @@Eﬁﬁé?'@yﬁizﬁe rébidue.
Ae

tential t t
ol yon PR basedth ﬁdm PP R EBRT SR srefbe kS TEIALYY qube ﬁfrrgqﬁ%es

whi ch are differ @ffinity chrprateararhy: Raifa-dénkp Riexge! i vhsisalage| binding
expressi ng nor naprprenedifornaicxogegnedeing. sihiPaxiaeothét funetioNRl akmadf

a nutant preseni Bk'naﬁéﬂﬁﬁ%e)fragmentzhﬁf see%éeawsulcﬁcwé&ﬁé e5eahdS!

di spl ay, ser naI ysL$ eng) expression (SAGE) ,
mass- spect ro?ﬁi;l 3 B_rcﬂ él % %elqg and subtractive hybr| di zation
(reviewed in Nowak, 1398 %*&Hn"r Rybegocgmpounds identifdef) by thess,pebheds

to one of ordi namyyshelpumlfieﬁeamir tcharacterizged by anyucér thes sriandardotduigels

lof bscrgaeni n? | Ndichbehiadn Wh@tﬁfﬂjl Prot@indndgy, € e-%‘iﬂﬂif-@édk&{rﬂe .
i braries of pro t a ries
and of oni ng 35~ Syelontid paind M BANER, (fi - °PRaR o Bge)

mol ecul es 25 chromatographic (e.g., BPLC) technzques d may t

microsequenced. For proteins with a blocked N-terminus, cleavage
(e.g., by CNBr and/or trypsin) of the particular binding protein
is used to release peptide fragments. Further
purification/characterization by HPLC and microsequencing and/or
30 mass spectrometry by conventional methods provides internal
seguence data on such blocked proteins. For non-protein
compounds, standard organic chemical analysis techniques (e.g.,
IR, NMR and mass spectrometry; functional group analysis; X-ray
crystallography) may be employed to determine their structure and
35 identity.

Methods for screening cellular lysates, tissue homogenates,
or small molecule libraries for candidate presenilin-binding
molecules are well known in the art and, in light of the present
disclosure, may now be employed to identify compounds which bind

40 to normal or mutant presenilin components or which modulate
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whi ch bind to normal or nutant presenilin conponents. All of t hese

nmet hods conprise the step_of m xing a normal or nutant presenilin
protein, fusion, or fragnment with test conpounds, al l owi ng for binding

(if any), and assaying for bound conpl exes. 20 Al such nethods are now
enabl ed by thwﬁgt di scl osure of substantially pure pEasEQshobiss.

substantially esenilin functional domain fragnents, presenilin

fusi on proteins, presenilin antibodi es, and net hods of nmaki ng and using
t he sane. 8. Methods of Identifying €®pounds Mdul atig Presenilin 25
Activity I n anot her series of enbodi nents, the present invention

D des Tor et Mdapely oAt IV sSORBRIKE vyl b0y 1980814 iehebes (o..,

modul ate the acti Vi nor ma
respect to this sé’PPB%%f“b&BBH??ﬁ’e‘rﬁ"&art‘FPe té%"u?/@ﬁ%t#“\ﬁﬂ(?%@’bﬁasa??c
i ncl udes gene andmeasures) (®xgr esghangespinfdhpephide @rodnction or changes in

post-translation Qheceﬁﬁmmhraffdaﬂétngm&{&rbaﬁaééxmt wRilch aj¥th be méditored
functional actgvi bg 88 forentidY ref@@teqr efié%ﬂ%reszs, t&'ﬁ,@@ép&tzal

channel ), as well wnst,r eam a n
b sen |1 ne appealBBLBLETGHEBr 9 a%&%)m oFR BRSEREFTY meshods ety
with the endopl asvaziaeinalopntheddiowingiteshpigingss (1) yesexaction
functions invol vedy affireity ehepoatographyaf f20ki og-isolaoio:AFé& pndéaul:hle
regul ation of int ohéted aﬁé' bouHa b%@éﬁxs o2 othe:'.a fbg i's known

e

that presenili tatlons are soc e |nc e ro ctlon
of Alerr] pep?Pdggm’t’ﬂ%p EAFE & iof (gg A glf' ]F % raction |
neurofibrillary tdﬁéﬁ@%’e)deéﬂéasé@ the yeast t‘"’w}' FS& “'3 These and
PCT/ CA96/ 00263 others are discussed separately beldgw. - cognitive

function, and apopt ot A£e£GH ore, using t he transforned

celI's and transgenic ap %ea gnpr&%@igsur?l 4 Q‘A@E&é&'&f Sﬁkhfny

obt ai ned from subgect S esenl ene,

rn Fot
hurman subj ect 35 beRERt %m?ﬁg}es 13 a5 Ehe.T PAY TRSIPLGRRS 59 i o
now possi bl e to sdsetate protsamhcuamhphammsads oftishahind resnthe rpresenilins
their therapeuti Cdisc1o£d ozl sthervigiecehablpd hapghns. | InOéneraljDa cpEsenidsn
At presentl i anNaycbe e RRISIAD ch DRSATAES B o 61 B
provi des net hods ?8“ e%ﬁﬁ sgfun a%%la%/dliﬁ‘ F%? 55t g’t g‘”?% m&%ﬁ?
nol ecul es or 39 heF°E6ﬂ$)"tﬂPnd’ét thmreﬁem @FS“ﬁ%séHFF% %R:tfﬁw?nwmder
contacting a cell conditians which are permisaiiviehfaor deimdiidgt e Thensubstrabe] is

assayi _n?_ for f chanes wasnﬁc]ﬂ watHBd wues&ocdoa&edow t‘hmaaﬁarecltr WeaRly dBbund
resenilin activi e [
Be any nmeasur g‘é?’e | OC henA’Ingé%&{d % r‘*‘ % *VI éﬁw@r %ngé Céa?lq"pa&g?y Jﬁicﬂay

behavi oral char acB&FPRIIE h&é’?&cF%t § n?‘?’r"??‘ hr rsqn(}npresen:']ﬁn
particul ar, u28&fukompehent. wpemﬁ;qiweémrﬁpmasarmmds may be immobilized
and a solution containing one or more presenilin components may
be contacted with the column, filter or other substrate. The
ability of the presenilin component to bind to the test compounds
may be determined as above or a labeled form of the presenilin
30 component (e.g., a radio-labeled or chemiluminescent functional
domain) may be used to more rapidly assess binding to the
substrate-immobilized compound(s). In addition, as both PS1 and
PS2 are believed to be membrane associated proteins, it may be
preferred that the .presenilin proteins, fusion or fragments be
35 incorporated into lipid bilayers (e.g., liposomes) to promote
their proper folding. This is particularly true when a
presenilin component including at least one transmembrane domain
is employed. Such presenilin-liposomes may be immobilized on
substrates (either directly or by means of another element in the
40 liposome membrane), passed over substrates with immobilized test

SUBSTITUTE SHEET (RULE 26)



bi ochem cal, physiol ogical, histological and/or behavioral 20 __
characteri stic whi ch_c|_|_s_t_|__n_gulsheq cells  tissues—apinals—oFr— -— —

i ndi vidual s bearing at |east one nutant preseni lin gene from their
normal counterparts. In addition, the marker may be any specific or
non- speci fi @I%@ée of presenilin activity. Preseni | i necmesscionzss
measures in asures of presenilin 25 expression (e.g., presenilin
MRNA or protein |levels) which may enpl oy the nucl eic acid probes or
anti bodi es of the present i nvention.- N@n=speci fic neasures include
changes in cell physi ol ogy such as pH, intracellular calcium cyclic

AVP | evel s, %Lgca?ﬁsr A Q3edPl9 ALY Oy | Vtasty Obe Wt ka1 BBl N S0

phosphoryl ati on, noni tore

deyj ces S t he
cyt osensor ni cr dRAPINRRRAYS( ﬁBFe‘E%ﬂ'%ﬁ‘“ﬁe%%"e?"Fnc Xi'i?ﬂag Gy, &Pe; es%)'F
The activation @resenibinicsmponept anahbei hsekategd iy 3 mrembrape [Lragtigp Hrom
normal form can @d19@ Peodidiinicothd Eymponent niagl thischembyasei fradiion may be

expression of ot.her NESe Wiindlh rgsscag,emflc to 35 the presenilin pathway
| eading to Al zhel margﬁ %isease n§ hese can be assayed by such

t echni ques as. di¥fe differenti.al bridization,, and
SAGE (sequential analApsthegfwell ﬁéc‘éﬁﬁhzégsF%‘FBm% |thes 1801latgpn of
di nensi onal gel the prlesehiliphcomposents asfl| chebix Iaysatmedl preoteins @reothere

40 differential LysfRA8SES QiRBESifithdpeedeitaitAbA oM 8) anBSPedidsn This

WO 96/ 34099 9
- 75 - Oof PERSREPES) DA% b es'%%?eosrsguz]i:rl] agf?t ér for ?ﬁﬁ%ﬁ@ ‘% Q_%@Qte
candi dat e conpodﬁPY oy Fh@rqmuasvma $%s 3?(1

genes whose exprEbslidsn L$94ipdulThued wmhrenormalaem m!ﬁmat ﬁaﬁeovr t“!?é'brane'
candi dat e corrpom,saagraeeﬁmw tonpeients may Do miikgd Gl @olutiorsadtbntheg,
am no acid seque dlqm (s)%ﬂﬁfe}? QHE&{ ; onls e%hf&?%x*enp'ém%wé%é}

In general, a ce acted

can at e
after an appro prli”aﬂde" er?’b the gres E)m?l? 6‘% miy be S:%&gﬂ(#ﬁ&i%ri peed.
nmeasures of cul t Breteins| px)ot ecmwd%vhiah [FocdBRIRORYeciPL Rt Wik bhe
assayed and conppreédbriain damgenene may theashe cidemtifiéd Hyasshndard

measuregent may &H}B%eQréé)rdetstrlibedCéﬂleéCt Ié&e}ﬂn g@éﬁm\gutgtb tée candi dat e
conpound or nma na eli st a

exggrl ment s orykﬂﬂm"l"ﬁe"ipﬁﬁé‘:&ﬁ? efcggf'?g ﬂ?@i g%r]é 28R of
the present 2065 kRt i‘3A%8t AntibegiarA-Lak Y -HanuRt cr? PREARS HpRbOT
particul ar, the Bméds,rm'plbesmncxﬁhamr.f rNG'm a carrier of a presenilin
mitation (e.g., a hunpie swRiBedies bhp&bmnmtﬁs assab, Sefdscribed awi mal
model of the invgnhiy SS;-rgin. T%! '}}cﬁonal J1E MBhOEFori1 , MRHE &1 AN Ene

mut ant presenilin gene eeff |I|n t
on the Alerr] pat®ufrs AREHR n| Eagmemizsel s9ot e‘g?%ﬁ n&l(gb're?d be® mp ogédgﬂ%le
whi ch have i%fr ecbakh Angippdies, and the like.

C. The Bjomolecular Interaction Assay

Another useful method for the detection and isolation of
binding proteins is the Biomolecular Interaction Assay or
"BIAcore" system developed by Pharmacia Biosensor and described

30 in the manufacturer’s protocol (LKB Pharmacia, Sweden). 1In light
of the present disclosure, one of ordinary skill in the art is
now enabled to employ this system, or a substantial equivalent,
to identify proteins or other compounds having presenilin binding
capacity. The BIAccre system uses an affinity purified anti-GST

35 antibody to immobilize GST-fusion proteins onto a semsor chip.
Obviously, cther fusion proteins and corresponding antibodies may
be substituted. The sensor utilizes surface plasmon resonance
which is an optical phenomenon that detects changes in refractive
indices; A homogenate of a tissue of interest is passed over the

40 immobilized fusion protein and protein-protein interactions are
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production. Preferred cells include those from neurol ogi cal tissues
such as neuronal, glial or mxed cell cultures; _ and cul tured
fibroblasts, liver, kidney, spleen, or bone marrow. The 25 cells nay be
contacted with the candi date conmpounds in a culture in vitro or may be

adm nistered in vivo to a live animal or human subj ect . E&"f’“

animal s or hK@AS3MMY ects, the test conpound may be adnmi hr's er‘é’g’%rally
or by any parenteral route suitable to t he conpound. For clinical
trials of human subjects, 30 nmeasurenents Tay be conducted periodically

(e.g., daily, weekly or nonthly) for several nonths or years
Because nost carriers of PLes nili

n put t|on
(i.e., bearing oﬁégﬁﬁ??ﬁsﬂ Afid eﬁui"ﬁn'i g’éﬂ?"fﬁlvﬁ gnde’éﬂ I érlthg %%T?ﬂbﬁﬁﬁs
may be tested fobet heed tghdereyming #bedﬁmeeiss eohinding and IthBB?ﬁ%senl lin
activity. Thus, ﬁuhétmmﬂyepbseweaohpmm_dﬁ ishof lphysiiabogi¢dle relievdncen of
nor mal preseni I | BS "BYe Yea : ol €ati ng presenilin associated

di sorders such as 'l" Al t er pativel ecau
%?ﬁanoryﬁatlema TRt gxfnga%se ilins in a

suppressi on of the

het er ozygous 40 FH’GPW’&FLP&I”H&%/ %@rFe%‘sa’sé%qusﬁF‘caF %P@Hﬁ oY t han
WO 96/ 34099 - separable, functional domains (Phizicky ROA/Fi&l@i=002838). The

- 76 - Pr Ogio@€ Sédhimonll yt hfed 380Ehe tysdsdi eme.xahbcﬁfpub:e;adesemﬁinbe

| dentify Co”poungoﬂ’ggﬂﬂgﬂiﬁtévﬁa bgﬁdﬁ%?oﬁﬁfn%c? fOE?Enéc? V# ‘Eﬁnal
presenilins. Prefera owever corrp S are jdenti

sel ectively &P sﬂ&&i"f"?‘éﬂ"ﬂ omain. | FHPAHiEeTERE  SheRing verhqzs pye woed tg
mut ant presenili er%tsenhmtﬁ)tﬁuﬂgonh@ﬁ rhet Al domains ton@gepeé encoding
presenilin gene @ot@heifl Binding proteind) | mpbt rdidnprocieits akreasdon,
characteri Zat'onengQsaed, Qhﬁg Q8 Bfd Ghid18hs (dHa, pafsmbéf tI685 o

t th
I 1 PO S R i e

one of of8i nZhenaRYRY. | Fo¥ exagple; sthfo ylengdrh dlagghipian SYPEeRT MY be
vari ety of assaysseliwithithe dbdmpeicht beaitdDNAIGALR abtpvasiom domain fusion

activity by Cand'lgﬁigrfmﬁuﬁgéaerﬁ@.&hl-éxﬂ@bkﬁd fRmked S¥ion clones
cont enpl at ed e”bqéw}?&éh apgad! fﬁ%ss% | Ny lffé o Egpeé logﬁreéa‘ €' herein,

Presenilin Express one ser| es

measares of P gRecehi qEnaTs AL oA P SR L8 AP Bnebi el o, BROTHES @
conpounds  20f owvarhety @oprﬁssnitlenafﬂemnepr eaelndim aeeicma yrchuding edrher
t he preseni | norindl | musanhtlStunetdiondl Aatkatns B thespressid 1ah herotedins20

enabl ed herein, qpg eaysasen% 'f%)é%ﬁ DRt 9be ik loeaei-st@siaamfy mar ker
for the ablllty of a E co g t 0 nodul ate presenili
activity. The us(’-z’rSFe"“ﬁlriﬁ2 ?ng ?‘8 &htS bodi es to measur e gene and
protein expressi En i in the art and di scussed el sewhere
herein. O pasticul ar Thatmyasotide seguehees and protein products, including
both mutant and normal forms of these nucleic acids and their
corresponding proteins, can be used with the above techniques to
isolate other interacting proteins, and to identify other genes
whose expression is altered by the over-expression of normal
30 presenilin sequences, by the under-expression of normal
presenilins sequences, or by the expression of mutant presenilin
sequences. Identification of these interacting proteins, as well
as the identification of other genes whose expression levels are
5 altered in the face of mutant presenilin sequences (for instance)
35 will identify other gene targets which have direct relevance to
the pathogenesis of this disease in its clinical or pathological
forms. Specifically, other genes will be identified which may
themselves be the site of other mutations causing Alzheimer’s
Disease, or which can themselves be targeted therapeutically
40 (e.g., to reduce their expression levels to normal or to
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25 identification of conmpounds which can-alter the relative |levels of
different splice variants of the presenilins. My of the .—presenH+n
mut at i ons associated with Al zhei mer Gs Di sease, for exanpl e, are |ocated
in the region of the putative TMs[err]7 | oop which is subject to
alternative we in sonme peripheral 30 tissues (e.g., ‘WericAskbenes
cells). Conpodnds which can increase the relative frequency of this
splicing event may, therefore, be effective in preventing the
expression of nutations in this region’® = B. Intracellular
Local i zation 35 I n anot her series of enbodi nents, conmpounds may be

Ecr egned . fop nﬁlﬁéoleghhuw Eﬂo]gndéﬁéfeész@s Qﬁt ewbly SferlBRprésinion) ! ass
ased upon their_e [ ic ra

| ocal i zati on of BHR FFed mef‘% EE:::hrel% ?? rLaveg(ééeée:f#:I'%gé'%ly' these

i mrunocyt ocheni cawlsnmeser?bcaﬂq PER- ??e#ﬁf‘é% hyrigizatlonrbased mwtheda
with the endopl asal ixdemgtiifgugemesaiiiCh| aye diffexdnisially expressed B&WeeH0Bwo
PCT/ CA96/ 002683 conditions (a cell line expressing nokfal presenildlifis Ofmpared to

preseni | in mut a”h,,ée Q%R)ce%i’ué Olox Qsegﬁzg hag reseyiﬁaa};e arzheers smal |

cyt opl asmi ¢ vesi ¢ ences in | zat'i.on

no
of nutant and nof me W?%&“ﬁ&?de ‘PiffF’h”EP ‘ﬂr@"sﬂ)ﬂf'r ﬁ?ﬁilé t"‘t}“’tlﬁféi of
eti ol ogy of presgemé mxplrsbaiqd {SAGE) s carsk asgosgrunrdmedty if paatedd &N-gehs
| ocal i zation of &he subtrRe€SediHybiidiPytidnharevidwad bR melaX, ibesl £fd Kahn,
potenti al dpth eutics. Standard techni ques known in the art may be
enpl oyed to detecC heIo zatj on of the seni|ins. Gene al |

these techni ques wil 5% ClgyL’Fh‘éb’éﬁﬁ‘ﬁsbBﬁl%'?p&% PRatnaTY gkithim E ﬁ%/‘f'on
and in particul arhers iarednumexgisc Pther qathedsyof SGIBFRM Gf@ﬁsiéﬂalfrmr@tems
mut ant presenilias ditternebmbourmis, rrab well pisclergd iVidradtes DHVWPLbt&irmMOXYi N

Eheha” SU?h an&tﬂf’zd' Bﬁﬂd@e(e g., &leﬁlﬂﬂﬁ.ﬂhﬁé@r&n@t ¥16H:.ngd

echni ques g uor en v ags, ry
ant i bodi es, ]gsw dl# %Smlét%tag n?b al g%ling(/lecsh alql 7t ngﬁt%h TRTT acn‘le ul ar
| ocation of the WM%MnFPl’P%m&FhSrM PF%%%E"W’!"B&EH A of
particul ar Sthems mechpdascompriigerhe stepeofimixingi agpamailbodi mstant

nar ke{ S f of tb@é&rﬁ."lﬁ.ﬁcbﬁﬁix{.efﬁsmﬂ_ G@;ﬁ@éﬂ%&@ﬁ Hestt E:aziiﬁ&ﬁ{ds' n
receptor for posfy [SPRY \

Western bl ots oféfurl |egg ngﬁgg oﬁs??rom C satgr3 %nrl [ Qﬁﬁ ‘;&lexes
different i M%acktt fugh REFBYYS &EoR7Y Ay ﬁ@l s"‘ hepgesent ‘hF LoRRof

synapt osones, Cofgpstangiailypure @Wﬁﬁwﬁé‘énsb nS\letE@@dﬂllbrPuIFherﬁﬁmthiVe
orientation of dféneriomaldacmails fraghétcs, presesilin fasiac pisteins) ul ar

donmai ns may be fé’amﬁal Qﬂuﬂmezfi %%‘tﬁod@'ﬁc%ﬂﬂn@ﬁﬁ%‘@% a{adlsame

anti bodi es rai seg tq,t : domal.ns egu) at I on/ ~bol i sm
| n anot her ser|e DUt S 1 L.t inag M , sen
m

In another series of embodiments, the present invention
provides for methods of identifying compounds with the ability to
modulate the activity of normal and mutant presenilins. As used
with respect to this series of embodiments, the term Qactivityd

30 Dbroadly includes gene and protein expression, presenilin protein
post-translation processing, trafficking and localization, and
any functional activity (e.g., enzymatic, receptor-effector,
binding, chamnnel), as well as downstream affects of any of these.
The presenilins appear to be integral membrane proteins normally

35 associated with the endoplasmic reticulum and/or Golgi apparatus

. and may have functions involved in the transport or trafficking
of APP and/or the regulation of intracellular calcium levels. 1In
addition, it is known that presenilin mutations are associated
with the increased production of AS peptides, the appearance of

40 amyloid plagues and neurofibrillary tangles, decreases in

SUBSTITUTE SHEET (RULE 26)



for their ability to nodulate the activity of the presenilins 30 based upon
measures in intracellular_Ca[err], Na or Klerr] levels or nmet abol i sm
As noted above, the presenilins are nmenbrane associ at ed proteins which
may serve as, or interact with, ion receptors or ion channels. Thus,
conmpounds ma ened for their ability to nodul ate

pr(ran;enl l'in- rgl‘&%‘za‘@gl ciumor other ion 35 net gbol I sm either lﬁ”?/‘lw\%m%? I n
vitro by measurenments of ion channel fluxes and/or transnenbrane

vol tage or current fluxes - usi ng patch-ctamp, voltage clanp and
fluorescent dyes sensitive to intracellular calciumor transnenbrane

vol tage. |on channel recept or functlon can

nmeasur enents of 4§ °§8§'H/v?| B3R5 BB é"fli'g'e? ﬁS%@ﬁggs @#F%ﬁ%“&@ﬁp
tyrosi ne the l:ransformed WQ/Mgemmggnodels of the present
- 78 - Ki nasesenpimsplealds chtadnedstrom subjractac beaving aCapeant

level s, etc. Beesaki 153N geile NEIe aRAAARS BT HlNaisi®jBeLE edIThgUriGtally
artificial mengr a%ﬁ.@!ﬁn rggeéfﬂ%ge&f&%nnﬂ EOMNCHBIGAA" s ocreen

therefore, the Cc sych_assays

menbrane or cel | . SARGL TSRS CPhS | trea ‘%?jtﬂsatff’ﬁntllﬁirnéf‘a’é%ﬂqw
can be perforned efifects myedecatmg charggs dosong andoyenofishesenfinarional
mut ant presenili n%haﬁﬂ@ibﬁfsudbesor phefbEyp it Mah €f §tialtAbHE Cod horRhl Sor mutant

transfected with Lgﬁish%agag{. on.0f expressing one of the presenilins,
or functional _donai ns e oJT

the presenilins, _in normal or mnutant,
form In addt®ion, ml‘ﬁ'e %Bﬁﬁ%eﬂ%éngfﬁ?faﬂn REaifes "ﬁeﬁhgg% HFo¥s §5yeening
cells may be co- or assayingeferPrteingemmpldnueiran]esonr cdkhere coppoundisns.

For -exanpl e, xhiep uﬁoamayé epredenidin kictieyty HiK20d aerids areyibeirLarivo
transfected with gar Wi@ﬁ‘ta Rafafdddd '&aﬁg&k&ﬁf“&ﬁ% i‘E@Ey]ﬂg Egﬂ@@iﬁﬁge
encodi ng rat brain ﬁu umts rabbit_ sk E % rese gu € ivit
Caferr] [err]] suBﬁnfts ear R R="S Bﬁ ‘be%c (yity-
preseni | i n-rel®t edP8r eﬂF???F"ﬂ:@tS‘l wi H’-'Gﬁeﬁhla’iffhél"télﬁ%?l(/l“tay be anyan pe

measured by two- rmeasei‘éﬂier bilechenicad e - phyaiolretcrldi hgstelogicalosngias or
by whol e-cel | pat sans+m1r eRardbvistilc HusdlBacad |ﬁth2ﬁr£§eﬁﬂ.@ﬁt é’:‘éﬂﬁes@ﬁon.

Cel|l Death
scr eeneg for g%e?r @%ﬁ;?eruﬂuleﬁ?ﬂi egtTHe v?‘ttJle prﬁée rese |I|ns

based upon their £ Pehe I°Fh°? | Aage ‘?9 ated
apoptosi s or 2@|| chara¢tertisgic VW%S@&W@MBHSQICF%SZS“#% sRimpsHio8si s
or cell death nayihdiexiullsi baaridgatciédst ione mutant! presenidrint bendaamlml ne

degree of neur Onalthla9§5mﬁ§ua§ Balddeiphets. 1n2HE&aiEN6nhELRE ket Rsly
post -nortem for agbgg et P! Rof! r;lL‘J.JIEQc .ﬁeaba%ggl Sftﬂ eséﬂﬂlizbeaﬁ@?bgégy Oﬁma

candi dat e conpoun press OoSI'S or ce

be neasured. Cell PHE&?‘F’F%’BE“% - dedc! 1&91%1%1%&%’?# (9“0?585?’&111“
‘techni ques (e2%., ekpgéssion (e.g., presenilin mRNA or protein levels) which may

employ the nucleic acid probes or antibodies of the present
invention. Non-specific measures include changes in cell
physiology such as pH, intracellular calcium, cyclic AMP levels,
GTP/GDP ratios, phosphatidylinositol activity, protein

30 phosphorylation, etec., which can be monitored on devices such as
the cytosensor microphysiometer (Molecular Devices Inc., United
States). The activation or inhibition of presenilin activity in
its mutant or normal form can also be monitored by examining
changes in the expression of other genes which are specific'to

35 the presenilin pathway leading to Alzheimer’'s Disease. These can
be assayed by such techniques as differential display,
differential hybridization, and SAGE (sequential analysis of
gene expression), as well as by two dimensional gel
electrophoresis of cellular lysates. In each case, the

40 differentially-expressed genes can be ascertained by inspection
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m croscopy) or apoptosis may be nmeasured nore specifically by
characteristic_nucl ear norphaol ogi es or DNAfragmentation patternas—— which
create nucl eosomal | adders (see, e.g., Gavrieli et al., 1992; Jacobson
et al., 1993; Vito et al., 1996). TUNEL may al so 35 be enployed to

eval uat e ce#&w in brain (see, e.g., Lassmann et al peridRdbmp263! N
ts

preferred e conpounds are screened for their ability to
suppress or inhibit neuronal |oss in the transgeni ¢ ani mal nodel s of
the invention. Transgenic mce bearrn® Hfor exanple, a nutant human,

mut ant nouse, or humani zed 40 nutant presenilin gene may be enployed to

identify or eval.:ga.{&em::.cal stud:l.\ég g@fgigé)%%d after a.z lication of the

PCT/ CA96/ 00263 ounds

which may del ay BPaifates COPRIILyr BRERMTPEL: oFf no eda@%%ec"fhgfgd
Al zhei mer Cs Di spacticylay genes whogasepanessisnsts modulagrib by Sber | ng a
nut ant . APP_geneadhifistietibh ohehe camiidatd bympound Eamiise alscektaiddidby. 5

D. Alerr] Pegti Q&E{:ﬁﬂuahw@ouae sect;uenéi n&&ﬂf‘a a%eh! E%uénc@ﬁapdsmts&

conpounds may be_scree hei ul at e
presenilin-rel afBE® 5’-E°“E$§¥eh’f?“ﬁ"e“ e 3? %%ysc,hanges in APP processing.

The Alerr] peptide i3nFERradd 2 cell Ha%é?ﬂar%m?%'éﬂ%r"ﬁ%hr%s‘iﬂ‘ﬂlﬁgt?rom
differences in ABkRpqurst @sd| naftekan Tapprijpeiate peptiode (€ sg.a 3972 chdirsafomo
acid derivativemgke [ﬂachéBE’cmu@Bsures OfS clll OEF &SP TelthY, AAROMbEREY IdE

di f fuse andlgen gf qgeg q;';ﬁmay be gsﬁggeaeéﬁie' g‘f}g r{&@;%téﬁggﬁm and

I n human bral n, err| pep

ero neo
C-termni. SeveP& ’“remen&bse%tkﬂaﬁﬁém?lméfem%g‘lfg@égt % RAdeLBEHCE (F8 f ul |
| ength and N- 18entagtiingakhe regidawdth fthercandidite compound [ordmay dee jan
peptides endi NgeRternal baseIiiRe édtablihed bp. o:m[zerekﬁéxﬁ&/xﬁa 8ACknown in

AL err]x- 42/ 43) Qﬁé‘ea& m)"rﬁe gell 'm Oﬁé @%z&fl&&ﬁ&f@r 1& Q%epggééélﬁs
ff

endi ng at residye 4 5% re an

early and ptoni ﬁ%ﬁ?mi"t?é‘t ﬁfean "Sp1g %"tlcf‘l“ §8nft 28u
pl aques, whil e paptiqidarentheFeld may rhesiagyexpinny fzom g\ qaxxjier49f #hd
- Alerr]x-40) areppessitiliinanuitation (eagsoa Aumain véuljeat suitdetalahe iméxfse
plaques and W t §; seade Get bf animalPhé@d WESERE SirviReiof. &.g 'V\@té?é&i% gRhic

al ., 1995 Gav] Qt%atec;deaor ﬂouﬁe b%g?;’nq & d”ﬁ@éﬁt esre%ﬁnil:ilx? e'ne Odl @l

1995). Furtherrmre re ter pro n5|ty
to fibril 239 fBReEASERCE 85&%"?%%@’(‘:#’6% G c8e BB RATHVRY -  FEgRsgenic
Alerr]1-40 pebls dus apinkls gayabe enkdoyed Hihighc have wicreasedl1ds Finally,
m ssense nut at i pasSaRdtieadonpreferebd! bl sLinbARR gmaeeasmirahedwgidu

early onset FAD gsaw.g BnOYE TRIGHE] | YLiQh bOMEA Loth ARALLLL dre

brain of affecte an

both affected aﬁ'd lfl'eﬁ'a, 'bﬁ?ﬁ & eLZH‘Yeécr s?‘rlaﬁ er%"&&? or hﬂ‘ﬁ 'ggzl'raéswna QLe
transf ect ed®®i t Re}is maxPPeceontactednvitdphie candisiake eempqundsibna culture
Suzuki et al., iR9¢)tres ottcmay iHecddministmyplicid Srivel ew, a Vieiveounimal cbrs bhmse
that increased paRfltad.i OBoff1ivee ahORard Yr huRin (di®jEE€E ) Ithe test compouna
may be administered orally or by any parenteral route suitable to
the compound. For clinical trials of human subjects,
30 measurements may be conducted periodically (e.g., daily, weekly
or monthly) for several months or years.

Because most carriers of presenilin mutations will be
heterozygous (i.e., bearing cne normal and one mutant presenilin
allelé) , compounds may be tested for their ability to modulate

35 normal as well as presenilin activity. Thus, for example,

- compounds which enhance the function of normal presenilins may
have utility in treating presenilin associated disorders such as
Alzheimer0s Disease. Alternatively, because suppression of the
activity of both normal and mutant presenilins in a heterozygous

40 individual may have less severe clinical consequences than
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peptide are al so associated with nutations in the presenilin 35 genes.

Thus, in one series of enbodi nents, the present i_nvention provi des

nmet hods for screeni ng candi date conpounds for their ability to bl ock or
inhibit the increased production of |ong i soforms of the Alerr]
peptides in cells or tranagenic animals 40 expressing a nmuta I n
gene. I n part VORS¢ he present W06/ 34099 VerRiiSa66ss
PCT/ CA96/ 00263 ‘ - 80 - i nvention

provi des such nethods in which cultured manmal4 an cells, such as brain
cells or fibroblasts, have been transforned according to the nethods

di scl osed herein, or in which_trans such .as rodents or
non- human pri mat e®F °ﬁ§?/%“t?é‘eﬁf r‘%&asgﬁ"%‘%/ dllﬁga?‘fe‘t H5q8ay ke 488 ﬁe‘%éﬁ"el n,

to express relati v-éFytlfY mﬁW%\P&1§%¥n%FW5ﬁt°ipr%§Eﬁ¢$$ RL1OEermm a5 yhe
such'cells or preaasikinsc abrefidrablyy hwayebe tomposhds ek ddeasified which

express a nor ggh e £O1 VRIS &h@pé&rf&hé pir:ﬁt:ewa@é d’reE?ﬁﬁé@sYtﬂé g&huvity

| evel s. [N t | e a npound i S
10 adnini ster®d £5 Bng canl%'l E)%g%eer%"()lr:&t rgna enl C ﬁ'ﬁﬁtﬁ"% Bhe ‘&%tggn of'd
addition to the nﬂ&FﬁabfPr@éPPélPhiﬁﬁ'PtBFe?r‘tﬁe‘By oral or par ent er al
adm ni stration to an a@nankightad, the tiglenshf ieariop; | characterpzaticm, ( cand ,

0-72 hours for celgiscldeird hdik8in GEy £he prétEnilih Qfenes aﬁ@l;}ﬂtemﬁdﬁl@k a
bi ol ogi cal sanpl e pE‘gsgx?Jri[ %C&xﬁgiéfc %dzdcﬁ l:.le]s5 an&uér;éﬁ)%d§flp erﬂﬁf @ es(égl:v.l'l.ln

lysate fromcells ure | SSue enaj e or n
ani.mal) and t 8t ed*RBP ‘{"H‘E?dl gGits fnd tra‘[“?ﬁ?‘\" n@ni"%‘l}lsof’?rs 8"%%‘?? pae of
peptides. The | evordinmary pkipdpin dde art imyowcenahladrblcpeifiormnageeatut e
~sense (e.g., n\l #akiedy odf agsays whilchl wiXl siteet (the) moduBdti®onObE| Prgkenilin

short A[e”]'SOfOE\gEiv;EEh%yZQanﬂ@Jtre] béﬁ&ﬁfd@ ”Fé(ré?&:u@ﬁ} tﬁquyr@@wans

known in the art el ect h eparatlqQn and seque but
preferably, %P?gﬁ‘ml&te\ﬁnf‘%m%?‘% gBe%ﬁ |ds ?3 ‘%llnoﬁﬁmf SF‘En

enpl oyed to 5 d&terPEreRED B $E&28; relative levels of the
Alerr]1-42/43 or Ap:aror}.q s@i‘ﬁés @k Embdd $merl®an d splet L ivh aramemast ofal S or

t herapi es which 2§re5&dxma leRPrédiitin aee Cémp 1Ryl ¥& dcR¥6h ScAtdiiieE Ccdniptinds

Alerr] isoforns, gﬁi*ﬁ Gl H\:/% dcﬂ aleBEct r&'&%&gi‘ aa'&k: #md%ﬁ Ofuéilikg the

i nventi on, are tre

r-apeu
Al zhei mer” s Dl seaBE=SER %‘t‘hé‘?“’ FLomfare e A ibyaind afrieapd and, gtbrnvine
or aberrationg0i nenabledthereing nenemayruse M@phevﬂsapronrqﬁem develp Asca
Associ at ed Prot ei marker for thel sabilliaiyhef & atdndidate ardmpoini® nics modaldiiedat e

| gg{rpg:JPSsb;ray bea regéﬁ{ﬁpﬁgtﬂ?{q} eirhe 3bid ideY shfn le@t&hd?fa%%%ééiéb to
u
phosphoryl ati on %eg %tn@ a%éléfogggg Lgf:e(?%g’gﬁ 4 "%q'z‘l\&&%n 2 Tal gnd
The 35 abnor mal GHSSMI%PFB?‘\”& hezginng % Réthr| h‘”fﬁ'@’&r Hﬂﬁsb%fthe
victinms of Al 28ei idefisificasdos 0£ cugipoukds \whiich cére adter fheixelative levels

of different splice variants of the presenilins. Many of the
presenilin mutations associated with Alzheimer(s Disease, for
example, are located in the region of the putative TM6-+7 loop
which is subject to alternative splicing in some peripheral

30 tissues (e.g., white blood cells). Compounds which can increase
the relative frequency of this splicing event may, therefore, be
effective in preventing the expression of mutations in this

region.
s B. Intracellulay Localization : _
35 In another series of embodiments, compounds may be screened

for their ability to modulate the activity of the presenilins
based upon their effects on the trafficking and intracellular
localization of the presenilins. The presenilins have been seen
immunocytochemically to be localized in membrane structures

40 associated with the endoplasmic reticulum and Gelgi apparatus,
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conmpounds whi ch prevent or inhibit the abnornmal phosphorylation of MAPs
may_have utility in treating presenilin-associated— di seases—such-as—AD——
As above, cells fromnormal or nutant 40 aninmals or subjects, or the

transforned cell |ines and ani nal WD 96/ 34099

PCT/ CA96/ 002@'.%96,3‘“,99 ' - 81 - PEriehssi00ie3t he
I nvention may be enpl oyed. Preferred assays w || enploy cell lines or
ani mal nodels transformed with a mutant human or humani zed mnut ant
presenilin gene. The baseline phosphorid ation state of MAPs in these’

cells may be established 5 and then candi date conpounds may be tested for
their ability togng od¥ %‘f@gén;h'hhhﬁtin@r(iﬁegﬁi erﬁﬁ:t nBBeot:hers. has been

hyper phosphor yl at LO SOCI ant = st at e
of the MAPs T;éi gt g‘é S&“ n137‘ sg?'gn‘c'ie leslt ﬁPdgég' own | n ‘lf'ﬁ"%
but , pref er an» fe%’ﬁ"FBobﬁ &%Féht'rﬂ%&fs@l‘"é&q \?&f’yn‘?’ﬁ“ad-hBEBﬁ?ﬁ%%’eﬂa’io

or unphosphoryl atherefurieopesn@ribucapto . et Sulxigya i boelasi lin-related
phosphoryl at Is)n BPEEORAS OborgtunBaUwRLdH @afl affedt1@h8 1dcdli®adlién of the 0. .

ALZS0). gnost | §;§£%qugngmgap Wagskhle, bAAALANEIIR o2 kit A

Gener al ene products,

reseni enes

as wel | as the TReTARAULAFE; n-RREPABEY g“‘*?n’?“ﬁ@?’ in fhe, ATF L BAY R

di scl osed or ewpleyed $o dersstetihbclegalizatton ff gheipragenidineeni ng for
carriers of all ebghefingGi chésk WethnfudichiRl ' éingloyeehé, artibodies WAEMRS| S

of victins ofy Al EPFA&FJ 'ﬁv&éﬁﬁ?eanégzdn ng%"rt&@x‘i‘la’zo a %ﬁﬁ&&iﬂﬁg’hﬁﬂﬂ Qéﬂa%‘i%ﬁy

of related prese I seases such

ti as fric
schi zophreni a an L EPPE TS %EF%@FSFB@@% BERE SQRACERRL ¢ ¢ oke
and cer ebr al pressniliinge, 28 lisoveldhilaewar &n sthen ark. osute ansibediqs pay  be
ext ent I N sylpbeled by Snyeof aubpeiéry bEateckthigueat (Ons. ,i Elubredtshtobr

PS2 25 genes of rididdit1hBP: elabér@a \He@éﬁ&ﬁr}atanrt'isgdiég AbZBeh Biorin,
D sease, sucly as Eg&sous S ﬁifghdé{ Ehekéméd% ro%{o%ﬁ%rﬂn of the

i ndi vi dual s not

screened using pPB%%%,n’tlénﬂet cthe preseniddas mayibe cr?aiiaﬁhzed ﬁPeB%’Fﬁ‘Iq‘Har
gene or protein byrectumeset s gin keowmi uehe abdi agwdsgsaBbibogifiesnte markers

casles of thgse(dbfe@tm 8 PudRNRECRETS ] STeH3bYEor cheBESISHS, tt&sadfemmthe
nucl ei ¢ acids (i D))\ 9] u

and/ or anti bodi egg |scq}gfggn§ég(fccgﬂgi %ﬁ) erelrn |§nc g ?unP# s%%r
assays desi ghtd FEStRAROOS of purified, frag i"r%‘?'ﬁ:ft“&ncﬁ* t1t¥€ k6P ngfiriched
presenilin activFey mﬁneﬁnmebimwma@pé’@Wﬂ@meééﬁVH1%9
conferred by thelysésones, syfHproabmes ) GolBiel ayiklge bécenfaldyeds arl
products are basaédmm :heti@.a*&%@”oﬁ%htﬁ&ig’x??of‘u%fé&x?&'d@ﬁuaiﬂ& @eicha Or

anti bodi es, as se .enab

obvi ous to one pre?ﬁn%g‘r"BFn%?ngkFFﬁ%zi ﬁ?m%ﬁs "ﬁg\/\é\e/e?ssﬁ‘ﬁg g‘%’?ﬁ‘f i%€%nt
40 evol uti offar ySEHFRIEy SLEEHT Y THEFSRCIRYT FPBr%n'H-fb@‘Hﬁs P egdgtpdshose

domains.
B. JIon Reagulation/Metaboligm
In another series of embodiments, compounds may be screened
for their ability to modulate the activity of the presenilins
30 based upon measures in intracellular Ca?*, Na* or K*' levels or
metabolism. As noted above, the presenilins are membrane
associated proteins which may serve as, or interact with, ion
receptors or ion channels. Thus, compounds may be screened for
their ability to modulate presenilin-related calcium or other ion
35 metabolism either in wvivo or in vitro by measurements of ion
- channel fluxes and/or transmembrane voltage or current fluxes
using patch clamp, voltage clamp and fluorescent dyes sensitive
to intracellular calcium or. transmembrane voltage. Ion channel
or receptor function can also be assayed by measurements of
40 activation of second messengers such as cyclic AMP, ¢GMP tyrosine
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- 82 - nucl eoti de_and _am no aci d sequences, even in species as

di verse as humans, mce, C elegans, and Drosophila, allow the skilled
artisan to make use of such non-human presenilin-honol ogue nucl ei c
acids, proteins and antibodies, even for applications 5 dir qeirRchoboyes d
human or ot heVOSRFHR subj ects. Thus, for brevity of expositi gn, but
without Iimting the scope of the i nvention, the follow ng description
wi || focus upon uses of the human honmoltgues of PS1 and PS2. It will be
under st ood, however, t hat honol ogous sequences from ot her speci es,

i ncl udi ng those 1, g o L CBESPSIRL" 1ildaaBE SHUNILROILIAL ERILRLASSSSE,

As Wi || be appreci a'fae ofd
of diagnostic rret?\%'éﬁ‘“bé-f‘af% fiadecREot I"F}Sna]vﬁq pepgeconstrpREed diced by

the nature of theaetdfiliciblleménminiapgi systemsnppestudy ion channedscemtiuotancheand,
nature of the I nf ghdFdficRe, I €8sl 0cRl16 RSvployed 1D suchRbSays fabi e&hpﬁse an
expressed in algr tg]%qg%b*}émﬁrﬁhnoplégﬁl €Sagsay sarfg% e¥e F 1,iaxpen5| ve

procedures, particula Lssues whi.ch

rou een|n
express PS1 at si g aé"&ﬁ’{‘ or mﬂ'i?%@f%s‘“ Erpe Srhpeed g% fati ve
splicing (e.qg. expreasingcondegengn, nqmleparr@:tanswmmanpr otSuah prudies

such cells 20 rraya.‘oéb lcanS be Npexrstrinelicon Hells eramFeeyedasiath vpotoxrs capable

subj ect’s ﬂgﬂzw bEDERd *ﬁeﬂ&ﬁif{ﬁsedo?eﬁuﬁi&‘ioﬂﬁ'm&%t beN

Wil | be dependent

atlve S se essen
any nucl eat e Y% | %8F EBBV?E%’? 8B e“%% H'QHB%‘E o tféidg
ot her presenilinsthe. eg:hanﬁp@e FRgpal dﬁ'@sé‘ﬁ'sjieﬂ SUSHDESSAYF | &Pns may be °°‘
consi der ati ons: avzaﬂaﬂucteaywiﬁh genes cencdddug| Sorofchannel @rptesss on Fox

various tissues, guginlel, ek8RbHNES St PPl Ridhey (HERIRJUebP14 QY beNGo-
fromalternative gplj “fe%ﬂea (with §8 Pl Qmﬁé‘é@ rek) S?i‘@b%% &9&‘%% I cs

When a di agnosti c assay sed upon en| erns,

variety of appr oa%?@te"&'teé CRAiMg FaE aé’)?aﬂg ubuniys, ﬂ%“?@ 8§ﬁ15’é31
achi eved by noni tomscig Gaf’f GLeswamnits, t¢pe rat heettedt r &b lewbuni es o ifihlanggs oin
nor mal and nut antppés¥nAilin- réliedadr preseaffinamdiivked ivh Rhhhhellaytiyity

useful in identi fXAzEQ:éMEQE&:?eA 'i)y two-Mz%QlG@?:‘cﬂfe %ubésgé.%hapsréé&dmgs in

ecul ed in o si GRFIYSEeCREipts oL Parglstams FARRHT U, o BT 0o

t he resul t ant2%r ofei @mxmm di agnosi s may be based upon
differences in the In rottberysemies efivenjwdimenes nTospowpismiayahe sareemed

proteins, di $&£12HaEeSabin 16} 86 hedulateOths NEEriitpUSE ANeNPréderilins
residues, 40 or by, JANGHLA"Phe AS $3¥E LS B Prbolh 1 kb PAGH DYEE UR13linl NE
mediated apoptosis or cell death. Thus, for example, baseline
25 rates of apoptosis or cell death may be established for cells in
culture, or the baseline degree of neuronal loss at a particular
age may be established post-mortem for animal models or human
subjects, and the ability of a candidate compound to suppress or
inhibit apoptosis or cell death may be measured. Cell death may
30 be measured by standard microscopic techniques (e.g., light
microscopy) or apoptosis may be measured more specifically by
characteristic nuclear morphclogies or DNA fragmentation patterns
which create nucleosomal ladders (see, e.g., Gavrieli et al.,
1992; Jacobson et al., 1993; Vito et al., 1996). TUNEL may also
35 be employed to evaluate cell death in brain (see, e.g., Lassmann
et al., 1995). 1In preferred embodiments, compounds are screened
for their ability to suppress or inhibit neuronal loss in the
transgenic animal models of the invention. Transgenic mice
) bearing, for example, a mutant human, mutant mouse, or humanized
40 mutant presenilin gene may be employed to identify or evaluate
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- 83 - gene products., ln preferred enbodi ments,

prot ei n- based di agnostics w || enpl oy differences in the ability of

anti bodies to bind to nornal and nutant presenilin proteins (especially
hPS1 or hPS%)og%H 5 diagnostic tests may enpl oy anti bodi péripRédidzdii nd to
t he nornal eins but not. to nmutant proteins, or vice versa. In
particular, an assay in which a plurality of nonocl onal ant i bodi es,
each capabl e of binding to a nutant epitod& -may be enpl oyed. The

| evel s of anti-nutant antibody binding in a sanple 10 obtained froma test

subj ect (visuali Qxd f,&{m%x I@elay or g%egltapﬁtlﬂdy

hem | umi I i‘°b d
e T oo Pt et B, ) et o
mut ant preseni | m@eﬁraybwmg achptanfe APP grPS e SREaERALTILAY Reen sppPTEed by
ant i body bi ndi ngsamey ee db. uzedsi o di stingui sh honobzygous nor nal

i ndi vi dual s &r org nmuiagn i tes or honpbzygotes. Such anti body

di agnostics nmay be used nohi. st ochem st.r SI n S
sanpl es of CKS t {18 3Rt ?ﬁ asie ﬁéﬁs °nttj 35’511?’&‘5“1’3 "'sntdgm %Qngd
neur opat hol ogi cdio%s thaiy ARid if¥ SR imadudate tRF*ﬁB%P%‘?&&%@ %ma?ezenwn-
neurof i brillary mestigked ehwhgesyiniAPEpaqeessing. nThe 38 psptide isnprbdided d
sanpl es such a G 8eves®l Ndorbkws okmlmﬁgl 300 BDEfeences in IFCHrobelsidy.

whi te bl 0od el Ly ag udgugLe%%sgase %%osgcfsr@rawa&ggpﬁkbs which

When the di agnos on nucleic

sanpl e, the assdf REJIPSHYEIY TIRAF c‘?ﬂlﬁ“ﬁ? s Seplle plagyss Wl%nm
MRNA i s used fr dogdsvepsels nﬁnyuhﬂ‘eqthewtm- Ind:maaebaumnwapppsidest h
respect to sour eel hesersgenedus €t bothpeRé i lanycofertdihel Nnaddveraipl i ci ng.

That is, there rgpgeR@ariond, hBJw@v&f '%QgSé&! 9:%:%%0? zgf thied :[ ']FHn%tH”é&é%-

appropriate gl sstue 30 fources a vai

0sé nat |
splicing may SFRshft YRCRES ofs°smgf 0 ﬁf‘gr?ﬁ’ﬁ < rp‘?ﬁ'ﬁ"ﬂre ufP %ie’f% at
i nterpretation. 186&8¥er42 Q¥ RAvEL B -redfy- Wd\knaPGrM’ﬁ‘ﬁﬁé#%h have a maye
1995; Rogaev, l1Y9@pbrtast mmleain ok thant de feptides éididgRac resmipemoeadl ng

frame and spli cengist, eﬁapf.;zb%hax%k@gndz?& a&%na§5eéﬂlyl ahhYpthindglt Eddkflel N
) SHEPEH IR Rl o 561 PTG e

Whet her
kngf/vnei n thé%ar Ftnﬁﬁsb‘g“ﬂ&?d (Lo “B&ef%c"l“"( I‘ngp?%)sér’r'éepﬁ?d%i“ﬁi‘éf‘f‘}lful ar
sequence either asgosiatedhwith a subgets of (matmrecplpquesaabd cvktheamylloidgtiggo)
Mol ecul ar Cl oni Blood vVésdelaonace,) \e . Wanunbatslind e€€l.a1.CohdoSpravagiharéeral.,
Press, Cold Spriy@gs; ramaoka et al., 1995; Podlisny et al. 1995). Furthermore,
the long-tailed isoforms have a greater propensity to f£ibril
.25 formation, and are thought to be more neurotoxic than Ag1-40
peptides (Pike et al., 1993; Hilbich et al., 1991). Pinally,
missense mutations at codon 717 of the SAPP gene associated with
early onset FAD result in overprcducticn of long-tailed Af in the
brain of affected mutation carriers, in peripheral cells and
30 plasma of both affected and presymptomatic carriers, and in cell
lines transfected with SAPP,,, mutant cDNAs {(Tamaoka et al., 1994;
Suzuki et al., 1994) As described in Example 18 below, we now
disclose that increased production of the long-forms of the AS
peptide are also associated with mutations in the presenilin
35 genes. .

Thus, in one series of embodiments, the present invention
provides methods for screening candidate compounds for their
ability to block or inhibit the increased production of long
isoforms of the AB peptides in cells or transgenic animals

40 expressing a mutant presenilin gene. In particular, the present
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- 84 - Har bor, NY). As a general matter,_however, any tissue with
nucl eated cells may be exan ned. Genomi ¢ DNA used for the

di agnosi s may be obtai ned from body cells, such as those present in
the bl ood, tissue biopsy, 5 surgical specinen, or autopsy e
DNA may be i sdYQ9654099 and used directly for detection ofn?sf)%g%w%g
sequence or nay be anplified by the pol ynerase chain reaction (PCR)
prior to analysis. Simlarly, RNA or-céNA may al so be used, with or

wi t hout PCR anplifi cat i on. To detect a specific nucleic acid 10 sequence,

di rect nucl eotide se cin bri d| atl n _usin ecific
ol i gonucl eoti des, P'F Nl %ﬁ"g% d&nﬁ”%ﬁﬁrﬂ‘h ultured pamwnatian g,
RNase protection, c@hém caichrrg rrht&:lw éﬁb%ﬁ/a}‘e fihr&lﬂﬂ‘gasbamme&veﬂrmfomd
det ection, and Val’alceldﬁdiﬁd‘l&b thé adhodRnydistlosed MaRdiayecdr id whaeh Cl¥aisgensc
specific to parti %&l‘:.ﬁ&lée%%ﬂcﬁé fd”aanéé aen%eﬂmai Ip\eiﬁxewes;a%adbaa@
Iabeledradloatlveé L5 QN me gg(? |°vg laé |ot|rétags:'f 1
et hi di um br oni Qe) P*§ Y kbR e CVi Lﬁﬁ" ETRRbT 1Y YN
nmenbr anes or highelevads @ sUPpBARE R’?’@nnb‘;’/ d(ﬂPtBPB?]-Bf shghseekls PFm
gel s aft er eltrahsgeiicr asivgdls owayi alswlbet toansfmedr 88 6 &ooexplsSEN @c
20 of the target secENCAImTBY tREBABE pictiddhl &@dréﬁt'i%i‘?tﬁmsléb@fs
as autor adi oar aphy. 11 4ar oS ol sOF leRbhiildnte , (DA eanatan bl Wehldies £27
SK onuél €0 dida

be aut omat ed usi ng redundan sequéence

fixed i n hi ghtPenddmjnigrered °€|?%6H1EH’[5’§ °2'5"’(5!E359RB|?)F0$H%1G b8 hes Bnd
Primers addétien toorhéyirdiai efitdadls Rhaewlgurer cet iyn oral or

|'i gase-nedi at ed pareﬁie&ﬁlt a@Rinf¥Ratibh idd @Al Afimad) any, Cﬁﬂﬁir shafsprdpriate
met hods desc%'ebfgd §.0 805 WRhls KWW gt d?;rﬂ: seeg%{) Hnt egor

subsequences of t

ces di sclose er
herein will be uséf’ﬂl ‘%’&Bgs %’ngPgb‘fa} fﬂ'l‘l’éssg"%ect J§efces %3
subsequences P | | CHABRER| SUPSFRAFRATIRE ﬁ?Je"sé-tYFPFﬁ from cséhﬂeme'-ylame. tissue
del et eri ous nut anhomegesstezeor plam@nErah anianinkl) and segrtahites théllevel of

include at |east ng, 1 G sRESLRE Y Yhd AP Qeptfides. ThEDSLveNLHEr el YpebRidds
consecutive nucl e%& t%%%ggd R eggnﬁ#&uth %‘mer Qs emﬁégi{ or in a

i nt ron/ exon boundar éég euenc
specificity requi F84at h‘Fﬁd *&Fﬁr 9., TREAG QS| aﬁ?%a‘P GE‘QEF §°“§¥?O'rt3F‘°
sequences nmayZ28l s@Bhageforms may|be deteqted dyopny meanspkaceniin gtheea¥tyel®.g..

sequence which i s electréglivreytd ddparacioi andckedgtendinghi by, ipteferdlylynr
otherwise 40 mani;puhphd;dh WheSR Hrdd BpeoliiRte tRY Ning SHG£LIGH a8 Ebloyed to
determine the absolute or relative levels of the AB1-42/43 or
ABx-42/43 peptides. Candidate pharmaceuticals or therapies which
25 reduce the absolute or relative levels of these long Af isoforms,
particularly in the transgenic animal models of the invention,
are likely to have therapeutic utility in the treatment of
Alzheimer’s Disease, or other disorders caused by presenilin
mutations or aberrations in APP metabolism.
30 E. i i

In another series of embodzments, candldate compounds may be
screened for their ability to modulate presenilin activity by
agsessing the effect of the compound on levels of phosphorylation
of microtubule assqciated proteins (MAPs) such as Tau. The

35 abnormal phosphorylation of Tau and other MAPs in the brains of
victims of Alzheimer0s Diseasze is well known in the art. Thus,
compounds which prevent or inhibit the abnormal phosphorylation
of MAPs may have utility in treating presenilin associated
diseases such as AD. As above, cells from normal or mutant

40 animals or subjects, or the transformed cell lines and animal
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-85 - appLoprLaLe_probe or priner.—PRarticularly contenplated-as
usef ul wi || be sequences including nucleotide positions fromthe
presenilin genes in which di sease-causing nutations are known to be
present, orgSdRseecs Which flank these positions. 5 (a) pdiwiadenodses and
Prinmers As di scussed above, a variety of disease-causing

- mutations have now been identified in the human PS1 gene. Detection of
these and other PS1 nutations is now enabB&d-using isol ated nucl ei c

acid probes or primers derived fromnormal or nutant PS1 10 genes. -
~Particularly cgmoaagﬁaéﬁott@ :.Hﬁ@ﬁﬁiona f Q@Eﬂg{re@” rﬁ&&ﬁerxea aféeayy{e_kaaﬁgw
sequences encodi e LoLpu

B2V Setln TR e deliad Yol remaedcifdiys i, gl

region. As di scl
det ect ed whi ch MBWE@HE‘}“F%Q d?‘}ttant pregenilinggne, oFB?rP ingsing t he
net hods di scl osghcepheryilativnestdte Wil MAPE diouishesié ycdjésduxed:teeestablished

Therefore, the RNASERén | RIAERES compoaﬁeyl bbSQé@déilfBHCilﬂi(‘r a6 i oF ahes

port1 on of “the BEvaany tnentr B [hiBer .%%‘d&%t e aabigRsanagial “0 o)

may be shown toaﬁé" at%%&?‘a‘f“é tArtis-h e BW"st%"'zen@Fn]é he JMAP

Di sease. 20 may herdetexpingd ki anyl e;amcx/mhmn Knowptim¢hehsrt but,

i nvegt i onI ' preliesalsiie, mm&e&emyew BindmséiectiRaly ¥\ prgpRetylated

i medi atelyq,. im.:,r, é‘/r]%,q 0 e Y, i ng
and di agnostn;uo{‘£1 %agaérel g’é‘gﬂ{y&? egg%ﬂlag{liwﬁgée@&

i ndi vi dual s SMPPRR °f’u?‘?’0'??p5f3 3 the JF“ap@%ﬁinpﬁﬁ t]f’W’Zﬁn Gy AT
SEQ ID NO 1. T®us:;. g%ﬂ’e DNA rrRNA or CDNA acqw red from peri pher al
bl ood sanpl es fmom gereexing e ixgnobeias rizanall; =13 s D gdasgonuc| eot i de
probes or prineps i | hSst i Q |aIIy rrutant S|te For -

hybri di zat i pr obes i ﬁ ?di % [ robes

preferably ?5 24 bases ’t'\és%ir%ﬁfln B agat% Frod' 1 as wggP é:g‘ 1487
of SEQ | D NO 1presenikin-de remcgmaeswpxwrarm gnfd edb%svuﬁacem?ﬁm
it should ofotbenwise enabded| herednar yre mselivl nizNAheaadreardiagefore,

correspond to tkerpoers Bl RY181ésNds0bidtn ROthILI heilmet’ § ' IIRRS e, £40 De

used with genom % & Ve r m* np &reé% to either
strand. To de?ggt se uences |_n£c‘+LeCIQ §?§h zb‘é §1Bseat%8 Axg E;ar‘reet hods,
appropri ate Brl fErse Ectriah sPB‘F'aS‘%B a%\‘%cfeﬂr" &Rerabl y

18- 24, nucl eot i de@enwa%n@ﬁuchwt#@r FVE%P#%#PFhea# @gbéh@##%u apdt he

mut ati on on eit depressicon, andansurdliogic cdigeaspsnsudin agosttolan ananyabstml

from1 to 1000 BRmobHhadt) allicséevilek Qrg%eﬁptor@@éﬁge{'rﬂnltelﬂﬁe?é:@céift

;2%72;;2;68263 Egﬁgymptamatic XE%é%.s%%Qeéks bearing mutations in the PS1 or PS2
25

‘genes or in the APP gene. Individuals at risk for Alzheimer’s
Disease, such as those with AD present in the family pedigree, or
individuals not previously known to be at risk, may be routinely
screened using probes to detect the presence of a mutant
presenilin gene or protein by a variety of techniques. Diagnosis
30 of inherited cases of these diseases can be accomplished by
methods based upon the nucleic acids (including genomic and
mRNA/cDNA seguences), proteins, and/or antibodies disclosed and
enabled herein, including functional assays designed to detect
failure or augmentation of the normal presenilin activity and/or
35 the presence of specific new activities conferred by the mutant
presenilins. Preferably, the methods and products are based upon
the human PS1 or PS2 nucleic acids, proteins or antibodies, as
disclosed or otherwise enabled herein. As will be obvious to one
of ordinary skill in the art, however, the significant
40 evolutionary conservation of large portions of the PS1 and PS2
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- 86 - prinmers which are 5 to the nutation site (on the coding
strand) shoul d correspopd in sequence to the coding strand of the PS1
gene whereas PCR primers which are 3' to the nutation site (on - t he
codi ng strand) should correspond to the non-coding or 5 antisense strand
(e.g., a5 prinmer corresponding to bp 1451-1468 of SEQ nd a
3" primer cor MAMMMOg to the conpl enent of 719-699 of @b&ﬁ‘)’o@
14). Simlar prinmers nmay be chosen for other PS1 nutations or for
the nutational "hot spots” in general. For- egarple, a 5 PCR 10 prinmer for
the M46L nutation (Alerr]C at bp 684) may conprise a sequence
corresponding to a oxi bp,6 0 o and a_ 3
primer may corresdgfﬁ} n&?]ea‘{doﬁﬁ 'é?re‘ﬁg% ?emncgﬁpp?%%ﬁﬁgP ﬁf P53 81vexRe
of SEQ ID NO 8. N &wmhne, t#ice, C. eleeans) candrpregeehidareprdloy diepskhlled
I ntroni ¢ and exoni#frtisgHcts atkel ise At anohheon-dusap| presenild s lagnoclatae 5'

grel LTEL Cfe Ogoﬁ pg Agf]xﬁllinlem ad1dAt bQBtéﬁseEﬁh%ﬂlb@ﬁlggae‘}ayfggrﬁi{dsﬁﬁ eions
- g 3P %jrzi, gg gn%ﬁbﬁardt BB{.% og8€+¥r ;%Qi & ae%ka N?cr

pri mer OXI mat'e
1010- 990 of sEts‘lliBYNei e£=P°A§'=a?Fb¢ et e&%hﬂﬂteh‘ai?ngputhﬁe?cqm °tfhéhe
HL63R 20 nut ati onirvéneiohC e BpliGfingf ASECXirDinG willlofogps Abrofus8EQRS Rhe

NO. 9) conprimindé BoRSIBHIGECOEOFSICIRANSENT e RPDY e m&%dm 3§Awever.

375 of SEQ I D NO [.r

of apprOX|QmateI y bp 8&‘%@’9%#&8&%&?’5&%5 ?g&?f}ﬁ&,@g L%%ﬂ%' ,md"ftﬁ I C or
exoni ¢ sequendds r&ﬂ clesedeRrdd: YHIL P8 eqdyalent t%"br"!?&éfc@“@‘!?esprl mer

for the L286V nut ati on sCwéll|l® @appbpciated !BIO@Q)fOfSEQdi!BWOskilbrub;thQQSrt.
of SEQ ID NO 11) eraRhbséd b H diagnostEal REERod0 CECER Hhedent Oirfeditesh i El Ye
bp 249-268 of SEQ il.rﬁlugnced by :H:eoﬁaa?celggOﬁﬂ@%%ag?iaﬂ::@ﬂiglggcé sQ 1@93:

primer correspondi

roxlmat e 91
SEQ ID NO 11. 30 Be ‘:e“e‘l‘t ‘é‘#&g‘F RS B Bg T e‘&ggﬁ'&?“’t‘ﬁ‘e Eé'éb‘gesds angst for
primers may 15 jexampde, shediighdynexRresged it Lpigekisspey tf‘?ﬁalé‘xbhﬁl’%’;esa
hybri di zati on probereoinbasive mmd epperriver promeires| parriCtlarly for routine
mut ation conpri si rmc&eﬁeﬂgen%heeremdmﬂcﬁ Q:EEQEQ@WEG' ¥i f.:.cam:

1468- 1486 of SEQ 'ﬁms Ly bevid! © f@m&gﬁ@{% ¥oPOLI e 351 Aldet] G3. 501 w

corresponding to t saﬁe sequerice

1477 altered (d erlymphoFytes) aud. fB’Pe oxfpl Yy mRNA °W3ﬁf"ﬁl ré?"\e?“ h cel
(b) PS2 Probegoandnd¥r ‘n#eilsss informativelheThuse agenesay hasedi upomta eubject’s
descri bed above wi dgdhomigpesi DA mhp Iy aheSpiefbrrednbécadse’ nBSinfamalktyon will

equal ly to probes ﬁguaependent upc¥¢§f¥é¥ﬂgggve splzc;n and because essentially
PCT/ CA96/ 00263 {
any nucleate cells may provide a us e sample. Diagnostics
based upon other presenilins (e.g., hPS2, mPS1l) are subject to
25 similar considerations: availability of tissues, levels of
expression in variocus tissues, and alternmative mRNA and protein
products resulting from alternative splicing.

When a diagnostic assay is to be based upon presenilin

30 proteins, a variety of approaches are possible. For example,
diagnosis can be achieved by monitoring differences in the
electrophoretic mobility of normal and mutant proteins. Such an
approach will be particularly useful in identifying mutants in
which charge substitutions are present, or in which insertions,

35 deletions or substitutions have resulted in a significant change
in the electrophoretic migration of the resultant protein.
Alternatively, diagnosis may be based upon differences in the
proteolytic cleavage patterns of normal and mutant proteins,
differences in molar ratics of the various amino acid residues,

40 or by functional assays demonstrating altered function of the
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primers for PS2. In particular, the probes or priners my correspond

to_intron, exon or intran/exon boundary.sequences.—nay .correspond-to

sequences fromthe codi ng or non-coding (antisense) strands, and may
correspond to normal or nutant sequences. 5 Merely as exanples, the
PS1 N1411 mwg Alerr]T at bp 787) may be screened geaicAvéotieR
anplification o e surroundi ng DNA fragnment using a 5 priner
correspondi ng to approxi mately bp 733- 751 of SEQ ID NO 18 and a 3'
primer corresponding to the conpl enme® of approxi mately bp 846-829 of
SEQID NO 18. 10 Simlarly, a 5 prinmer for the M239V nutation (Alerr]G
at bp 1080) ° ) lse a sequence corresponding to approximately bp
1009- 1026 P pYaHCeS

primer_ may correspond to the conpl enent . of
approxi mat el y bp 1118'[-’?Lfﬁff6'r'r§£@'“¥ﬂimmf8. P%%t%f’ﬁﬁ?g gties will,.

sequence encodi reppliey ddfferencesr by tdiengbihityl SE0Fnrihaftiesntq ping ronexmajp
1624) may be scragnemichat ppeseaR) tnpdotietnsi (ybpetially HPSR06E ChEd¥A .ussuch a
5' prd mer colgr eSPQitioBYi & Ot AX) NaifbY Bk ibodied Wikicko $3ndf cofinle! Roblphl 18
and a 3' priner correspondin tg he Cé)ITp| enment_ of gggrom %‘tte y bp
1721-1701 of SEFYWHRE gt to WYEARS RER %P“f46°5a‘§’e"":2 FFePr oddtt . " Thi s
product may, forPastieplar. AR asRayl i Whichcd RAMERLALY Afe mopaelnal
ol i gonucl eot i desarftdbotihes, eachwcapalilepef(imiinghpold Mxtbnd2epitdiia)) mBy No2
éB) 122% or nut aldmployed( € -Fhe 18Peld sy LEE2-MicaBEQuhiidy i@rﬁ&iﬁé" il ar Iézitﬁ:ﬁ.t
p se . ri di | ni or in
situ detecti’dh o %g‘qﬁgran%f%ra ‘r%é%%n%gfg _égifu%?égaeb dt %gf éxample,
preseni | i n-r el atErfiodapel ting,; FLIZR AR cheniluninescense) may pe compared tR
prepared by st arthe devetfrnpfjlkdpding tich@ncomtrcicsstple. Ajtemmatioredy,nore of
t he above-descr idiibRa268 SwhiRhebhehid o/ neRal but WBt Gludant! pbeseériilias may be

facilitate detect] n ls 3 [ ' rfi Z.atl [
conduct ed under és“{;’(ril%ﬁ’eghfaﬁ dg%%%%%élét)ilgnghs\hn%g}ﬁg gfa&‘%&hﬁé i!: zatq{lgloﬁ‘g%nﬁﬁl
bet ween t he 15 ofiPeih S distipayifl homozygpus Aormad REHEANIALS Lin, aEsRT
Because nost of heterozygorss oxnHopszygetes: i diurhdantibedy diagneaticsnBpytbef
a single NnuodedD Eogein Wit tuhimohi shoghemiistrpgasing bibpeyli ssatplee of CNS
cconditions 35 WidsuBg &KEHiIHeR0ahPerbrtlin 8 ibcROLERh, SRQYGAEEF from nost
ut ant Sequxxeerﬁ%%iggyé%fo%cggegéﬁ%%n Irlels nagseonqtaggéswicgh ttpngg grinseet%tseg such

parents are known, p sen accordin atively
probes to a?fariat WF°W%#§%§’%%@P%M1° a'Plagyesnt PEIMAY be paed
conbi nati on. Beoditde fAuid samplesdsitls adCerergspingl pflasisn ok with tpeatipherad)
be heterozygous,ti¥s0R8Sstéh as white b1d6a9686130x199
_PCT/CA96/OO|26‘3 . N oic Acid Based Sc . ¥ - s o be
pe__enp D O MOl
di sti ngui shed f rom L TATPbT St F C° Do hateR BPRLTHOINS (EAgS,
by i ntensi t ¥3of ST 8aBATRAR S F-Qﬁaﬁs.alﬂ fpay be based upon mRNA, cDNA or genomic
DNA. When mRNA is used from a sample, many of the same
considerations apply with respect to source tissues and the
~possibility of alternative splicing. That is, there may be
little or no expression of transcripts unless appropriate tissue
30 sources are chosen or available, and alternative splicing may
result in the loss of some information or difficulty in
interpretation. However, we have already shown (Sherrington et
al., 1995; Rogaev, 1995) that mutations in the 5’ UTR, 3*' UTIR,
open reading .frame and splice sites of both PS1 and PS2 can
35 1reliably be identified in mRNA/cDNA isolated from white blood
cells and/or skin fibroblasts. Whether mRNA, cDNA or genomic DNA
is assayed, standard methods well known in the art may be used to
detect the presence of a particular sequence either in situ or jin
vitro (see, e.g., Sambrook et al., (1989) Molecular Cloning: A
40 Laboratory Manual, 2nd ed., Cold Spring Harbor Press, Cold Spring

nor nal
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anot her variation, conpetitive binding assays may be enployed in 5 which

both normal and nutant probes are used but only one is | abel ed.
(3) Restriction Mapping _ Sequence alteratjons may al so create or
destroy fortuitous restriction enzyne recognition sites which are

reveal ed by the 10 use of appropriate enzynme digestion foll 0263
gel - bl ot v?‘F’}/fﬁ’:?‘ﬁ‘?"zat ion. DNA fragnments carrying the site ‘(i‘?]‘géAnglm or
nmutant) are detected by their increase or reduction in size, or by the
i ncrease or decrease of corresponding restri4tion fragnent nunbers.
Such restriction fragrrent I engt h pol ynor phi sm anal ysis 15 (RFLP), or

restriction mappi may ﬁr&\@s .

The presenilin seg%’él?f’fé (%n%gn&h n%@@%%o uls.' I ng't he i ‘&QEIA
above- descri bed pRRARased; Fﬁ}lﬁ Fayele ($%4MBRA- i n which case the |engths
of the PCR products ne§enawdiccBN& used ﬁpes@m@ieenOSis ;BY¥ cbr ospiped throm hedy
restriction sitescefil/ @hcHBYs HhoBebpradent 20 the blosdf iwissus bidpay,

anplificati on.. The t%{ceaegggé ggegﬁ y“la nl;_q VI f&@hjﬂeﬂa YberQ¥olated

conveni ent neans fu ce of ethid
br o de) . Nisedy ¢izec ar“rﬁge etel“'l’:"Pg taé&pFﬁ *q ﬁgqﬁgicﬁvf%ﬁgy be
nut at i on (Al swpliGimd by We polywsxaseDchEin PeagsieR ofBCR) PEIRN t8i t e:

the HI63R 25 nut aﬁam;(sA[ esigiiaatlyh pRNES@r dPBA mmys adao Nbenluskdsiwish the
A246E nutat i og f 131 28Plarfr eﬁbeﬁe@eoﬁdﬁ' &di¥icaftclditc h388Y
mutation (Clerr] G at 1 creat 43v Fo g{__g&p%

skill in the ¥t ﬁﬁ‘}"‘eé%ﬁ g‘ %roélé‘cifﬁ?ﬁ geﬂﬁ?@cl@&‘nre}' i 4’12 Varl a
restriction enzynspeekfic B BQ@PQﬁieﬁtPﬂ%an(?PﬁﬁP%ﬁ?&nsenzmﬁ zi’ﬁ'?eg qﬂ%@é@p ng'
di scl osed and ot hecwimpingh| Euases peovectyien, ochemicalamiswatchc cieavaasypi ng
anal ysi s which w u. Qfé Sfeldidtéd l&ﬂt@)&tﬁ&y and PAESRIB bthAefliethbas . may be( 4)

FoR Yool ng 4 angt Dol 3SLbE e
bstitution 35 SURMYR payimitles fdng bg dBsed P et e does
Tongth - orihr oHACEMIH AL PYRCRRALZed A 1SORNL (Fagh %%e%r't B B or

whi ch, preferabl yratinestdvelyr (4. -ablmfattﬁeﬂo ﬁﬁ@luﬁﬂr%d“-‘) ‘ %I oyed
to anplify a s anphenof 4130 8b CiddiAri aaRN sarplePDNAmigkdmiged on setbemies Ar
msmatch at a mt QE%;QPaJoﬁht gu%&e (SXQeCtb?ddBQ-lflﬁt Bkt @faﬂﬁ@raﬂﬁ@é

t he I
PCT/EXBE?OOEESHUthte lectrophoéééin? oér}n soluquag éggg or absence

reaction and, 28 hepEbthe rtayget seAYRNSEECTAY P RO Vls“%?% "(ﬁif‘ﬁe'f‘emﬁegﬂ‘:h
normal subj ects aad aetarsiipgoaphyandluorometryonor erdgripeteni Fheseut ant s.
The PCR products glotéfurey GBh be autbflatdd di¥ingeredutidnbe shdrterentially

Zggfggg“v‘deﬁ”d det %SESQmPéieo%ia&éﬂsPﬁ&oLﬁCéu&u%@é £ S 1 a5 WRREYERESde Or
J silicon chips.

25 (1) Appropriate Probes and Primers
Whether for hybridization, RNase protection, ligase-mediated

detection, PCR amplification or any other standards methods
described herein and well known in the art, a variety of
subsequences of the presenilin sequences disclosed or otherwise

30 enabled herein will be useful as probes and/or primers. These
sequences or subsequences will include both normal presenilin
sequences and deleterious mutant sequences. In general, useful
sequences will include at least 8-9, more preferably 10-50, and
most preferably 18-24 consgcutive nucleotides from the presenilin

35 introns, exons or intron/exon boundaries. Depending upon the
target sequence, the specificity required, and future
technological developments, shorter sequences may alsc have
utility. Therefore, any presenilin derived sequence which is
employed to isolate, clone, amplify, identify or otherwise

40 manipulate a presenilin sequence may be regarded as an
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el ectrophoresis and visualization with | abel ed probes, ethidium brom de

or_the like. Because of possible non-specific prinming or readt hr ough of
nmutation sites, as well as the fact that nost carriers of nutant
alleles will be het er ozygous, the power of 10 this technique nay be | ow
(5) Electro &Q Mobility Geneti c testing basepcRnoadshdess
sequence difrerences al so may be achi eved by detection of alterations
in el ectrophoretic nobility of DNA, nRNA or cDNA fragnents in gels.
Smal | sequence 15 deletions and inserti-of8, -for exanple, can be visualized
by hi gh resolution gel electrophoresis of single or double stranded

- DNA, ‘agg P1ddb (8nd] O Yy PAldatdoRlad IV It ShPILLRUCKE Suddiu

ro horesls Preseni |

non- denatur| ng ect tat|

bol yror phi sms L B8 SRERRRER | HIFINLAL RISORATE PRAERERE T KBBI 11ty
shifts due to sumpenél#mmesCMffmzﬁht dignase- ca“?)-‘ﬁﬂ%lwﬁﬁi% arsskpgwn to
associ ated w t h yeRbPesénts, R eegidrredcehid £1ank Seivered poygisidnsct ur es.

(6) Chem cal gCl egya Mut at [ ons in the presenilins

ﬁﬁffﬁfgﬁﬁaﬁﬁimﬂﬁ

may al so be detected ch mc cavage of ms

(C)(/M met hod (see, yg" cuss%% gé%a andsfl'c")ﬁ on ° 1%3“ %a}"ﬁ‘?'g é“ﬁ‘gggmns

therein). In thihave n°‘t'é‘?ﬂﬂ¥| ddentifiggein (the W@nlpﬁébﬂeﬁﬁy Reteckden vt h a

sanpl e of g chese caliN/At heDNPS D murRbilomdtiz nod énabled ssinedisclabedsanpl e

ﬁn? prgbels arfe mié;arubiwbjreséed;st Dronexel tdeQmG?m:&Jﬂl abkayt fef mdfant ps1
et er odupl ex ,f or, on <€
nucl ei c gci ég ardeL% ggubléﬁtﬁux%iﬂ&' Jog&?ﬁﬂ -deQ lt1sc1ﬁ£ aﬁnﬁf:gb‘?r&%g orb%é%g

amplified toget fSFiVed xRN, FETRERERS SHC%‘F" Ehg st eymEnus, Yﬁesﬁ'ﬁllcﬂm

het er odupl exes. Hegdamt carsl] ther Y6 TS region .cadsi disalpsed above . uirovevenxi de

and m snat ched Gultasiehe&;meawﬁay ¥eeh Qetect B CilgtaH afEecr othegavegicnch
m smatched A W lJe bRg Begd fl?h%”ﬁ& Biséﬂ&é?a?x?rgiﬁ mehshed

Gwll be a a E nucl e erence
between ¢ hoLhr 0B Lot kit dustegty b déﬁeﬁ dg"reﬁa Fo35%1 &Pe| BREGE dBYERE )
will lead to thé’m"’-d?%rmlﬂéﬁdd\mcéteiFeﬁ%‘t Frebes And weina%merspmndm er
treatment 40 witbhnosmal rarkietmoantdsequenass [frdmoxyy grirnéot cofmtiel psangyene,
m smat ch inc1¥@iRP/i3d088s and 5’ and 3° UTRs, which may be shown to be

PCt / CA96/ 00263 9 ites, the
m xture is subj SEFR ﬁ"?%edcﬁ'é'r%hc% e cdlevu%%ment °f Juzm'gmr'?fi'ds Dls(f mEs mat ch

sites by, f8P exanpl ¥erel¥@s &7 frample. apd [:?é‘rtlhm‘ﬁeh“\“ffé-nﬁ\ 50 rvieRFiPRen
be anal yzed by orehesmrahd primers degived sixsin &begelPSlc DNt segnmnte impediately
det ect cl eavage surrpaidiiie $hehcoiovwwautdeididima@t Be NinpIoi/edcin irireating ihd

probe and S%ﬁﬂbﬁostic methodt eVt Ml son arises, at least in some
individuals, from the substitution of an A for a G at position
25 1477 of SEQ ID NO: 1. Thus, genomic DNA, mRNA or cDNA acquired
from peripheral blood samples from an individual can be screened
using oligonucleotide probes or primers including this
potentially mutant site. For hybridization probes for this
_ mutation, probes of 8-50, and more preferably 18-24 bases
30 spanning the mutation site (e.g., bp 1467-1487 of SEQ ID NO: 1)
may be employed. If the probe is to be used with mRNA, it should
of course be complementary to the mRNA (and, therefore,
correspond to the non-coding strand of the PS1 gene. For probes
- to be used with genomic DNA or cDNA, the probe may be .
35 complementary to either strand. To detect sequences xncludxng
this mutation by PCR methods, appropriate primers would include
sequences of 8-50, and preferably 18-24, nucleotides in length
derived from the regions flanking the mutation on either side,
and which correspond to positions anywhere from 1 to 1000 bp, but
40 preferably 1-200 bp, removed from the site of the mutation. PCR
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Vari ous other nmethods of detecting presenilin nutations, based upon the
presenilin sequences disclosgd and ot herw se 10 __enabl ed herein, wll be

apparent to those of ordinary skill in the art. Any of these may be
enpl oyed in accordance with the present invention. These include, but
are not limted to, nucl ease protection assays (S1 or Ii ed)

| i gat ed PCR, WO 964098 Uy | ng gradi ent gel el ectrophoresis (Dcﬁ'sﬁcsee

Fi scher 15 and Lerman, 1983), restriction endonucl ease flngerprlntlng
conbi ned with SSCP (REF- SSCP; see, e.g., ld 8eand Sonmer, 1995), and the
i ke. D. Oher Screens and Di agnot’i Cs In inherited cases,

the primary event nd_in 20 nher ted cases as_a ,sec aryv..eve

to the disease steﬁ’gimrs "g:g%btaﬁﬁl Cétlgl ‘btacfs"ﬁsiftﬁ:‘éfn ﬁlg'P ‘%‘l" anéa[r#S
reacting with MldPSerQﬁP%pP‘LW‘!@EEE‘F torithe eedinge sgERRd @it 3 PS1
abnor mal phos pieatey waereas RERypoimdzst which girgcat | oo tie dutattionosite (on
proteolytic cl eavagg I&Bﬁ%t&ﬁaﬁdboﬁbﬁlhséaﬁﬁeéﬁonw b Gthe( ofl-coddg 68F OF

bl 0od) . 2ARAG5L AR F21L Do g B, inaaP3S xaLlAR: Bl A 181 2hé PlTee

in preseni i n Franscri rans

nodi fi cati on and pﬁ%é@gsmg“%rs 1,8p8 23’ Pripex |‘i9ﬁ§e?li’f’"t"&€9 to the comBiemant
and extracel | ul ar aff A1B-ERY ef SEQPIRNM Akh. gene 30 products in the brain

and peripheral cells. gigehashsiigREsVdy be chbsvsdm 8thé¥ aish0nGtadicndCor for
anount of preseni 'é I T o=\ spotind:‘uF S{J [ n,mﬁj & ieon | 8 per

phosphoryl ation statge, a%nor ocatlon tT'i bufi on,

abnor mal ~ ext r &%l |RFMeT f°’o‘i"ﬁ MLAER imptatien ("Sl?cﬁtag%zﬁ% V\HY qorerige. 3
Nort hern Bl ots 35 sequanef mmnpnﬁngs;secsppnomcabn -bH 6O $20 AfCcSERt TR A0:
pr obes), Vst ef rand at 3° Mmazwd&a&eﬂoﬂmnemrmuemw (ELI SA)

(with antibodies rgised:apesiy Ibsahiysiﬁoa efesw"xblﬁoora No@éec'iﬁ'ﬁ' thils
functional donmain, i nClsLUdl ng vario nodi fication

states incl udi ng gnarﬁ'be %58‘8%?%’1 éf‘gﬁomscofagg ’f°mcl'ﬁe§uences
assays can be 1|§erfﬁ?r ABQTRpr example, SWBFSEUJ‘G@ 5’ primer for the A246E
PCT/ CA96/ 00263 mutation (C»A at bp 985) may compriSé a sequencecganyespahding to

tissues (e.g., blogpbreatihitely} 2pMB07-0485! WECSRPITDONBEIL or afiabrmue&t
ti Ssues, et C') as Ijesgin&:ﬂ! It%péi’xgscéa%].%é ?ﬁro :una.QQi q.OlO 990 of

‘antenortem or postnorte upon_cer.e

I 0S

T ght al S0 i ncl udeith 151 P8 ror A8 SAPTHER SREFPAE. AritRFREE %rﬁhﬁ e,

| ocal i ze nmess@fgermyasignd (drdiasi APt P66 of SER AN NO:surbPufd? Qo BElr FMR-S
and/ or w thin neurspaicmpkigimgla sequerdelebrrespandingi & appwbkimitedyebp 354~

di seases such as ngppy ofel Eﬁbli@&w o witdDgl §8 em\eer%ﬂ& haghe o the E
Screeni ng and Di ag{mstlﬁc gKétosf approximate'ly E‘SC&H apge é’v'stiﬂ &Qem_prgsent '

i nventi on, dlagnos
Similarly, intronic or exonic sequences may be employed, for

.25 example, to produce a 5’ primer for the L286V mutation (C-»G at bp
1104 of SEQ ID NO: 1 or bp 398 of SEQ ID NO: 11) comprising a
sequence corresponding to approximately bp 249-268 of SEQ ID NO:
11 or bp 1020-1039 of SEQ ID NO: 1, and a 3' primer corresponding
to the complement of approximately bp 510-491 of SEQ ID NO: 11.

30 It should also be noted that the probes and primers may
include specific mutated nucleotides. Thus, for example, a
hybridization probe or 5§’ primer may be produced for the C410Y
mutation comprising a sequence corresponding to approximately bp
1468-1486 of SEQ ID NO: 1 to screen for or amplify normal

35 alleles, or corresponding to the same sequence but with the bp
corresponding to bp 1477 altered (G-»T) to screen for or amplify
mutant alleles.

(b) PS2 Probes and Primers
The same general considerations described above with respect
40 to probes and primers for PSl1l, apply equally to probes and
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are al so provided which will include the reagents necessary for t he
abgve-descri bed di agnastic screens. Eor—exanple - kits may be- .—p+oevi ded
whi ch include antibodies or sets of antibodies which are specific to
one or nore nutant epitopes. These antibodies may, 15 in particular, be

| abel ed by a‘g¥ We standard means whi ch facilitate vipgeAvgeuzson of
bi ndi ng. Alt h 'vely, kits may be provided in which oligonucleotide
probes or PCR prinmers, as descri bed above, are present for the

det ecti on and/ or anplification of muraB? PS1, PS2 or ot her
presenilin-rel ated 20 nucl eotide sequences. Again, such probes may be

| abel ed for §Rthers (RopkbON B pAPeChiide YR inioBRb | 6 pmeeamaprl ate

to t he various 1)0|mantsds
ol i ganucl eot i de 6?55%%&&%5%& T"Btr s ST Er?n S °g gg&da smTB%erfcesédm%
substrates and afpFEpIRAR% "'Eoﬁ?‘f‘-tﬂn§eﬁa§/r% "-2‘5 ﬁ?%gdéa non-c °PG g \NEAMIFens

Tr eat nent strardm, andssay carrespond tronopnal icteputania segquénces .
therapeutic s int erM&ﬂél;P%sl axdmmeshwrwsah M4 ET GRitaedon O{ahiathbpEyshe

caused by mutat jy gsbw; AEBETY e (ipydELahl i 8RO ol BibBIS B

the hPSI and hPSZ2 genes socl at cx? gmf
early onset forng¥ ?“‘?ﬂ"zﬁ’érlﬂﬂrass DPEATRE %ﬁfd’es?c’nd’t“ﬁefgfﬁ?%t facH ’é%ntn?”
i nvention is par7BsubEirgEQ @Pr¥et d® apdtacd’ primzemqmsspmdmsbjtect:he

di agnosed with, e¢bmplenidrtk off apirealingtély bp 84l glwiofeskg 1D Wases. I n view
of the expresgi 0§;a£1+¢u§, Pal 52k st gﬁ:&w&zs TtdtislYuRle bESHYOao)

however, it IS qU|te

% t nmut at i ons ag es]&ol oci
are not restrict&@Yto"PrisL,8 Tﬁ%ﬁeﬁ‘cﬁnﬁ“‘ﬁf&”@ b’?% O AFPERXAMATEAY | PR

di sorders in 1&86@4‘%@ 86 PFimRN meY' coTyesennd. tqﬁéﬁeﬁmeﬂﬁﬁé ef esent

i nvention is al sap]:lrcmd&mklatbphmasesomﬂ sEgt I r(Naot her tAss ameshdd eamphe,

g’gysigbge from mghat s@ffencdl Sné‘&ﬁ.rrﬁsﬁhér!redi‘o% Hﬁx&hﬂdhﬁ%!éﬁe 1420'1‘ mutatih

- 92 - ot HT"clan en tlea4 bﬁl ?cer 'ﬁefie s I'n re xe‘r’ﬁll"f
genes and g@'ﬂﬁ%‘bm us ’Fﬂ’laa& Priper éPFﬁ%‘EEﬁ? dApg kR mrgxm

mani fests as a naGP6&+IEACAE SEQAIUNO; 1#iandrandf axtimerorormesposding tQ:&GlSed
by mutations in E: PN ok ASpréfXiimlcély Tp afrbeci7oat BErsed rporganid ivesues

(e.g., liver), 'l !’1%9@&% £aeE Qrodifakch (Fhis p2ba& Wl Bod ¥
fore

vari ous. {ner & e§ﬁgﬁsﬁ’ﬁl SRR i?gfe epassesF Gt S dof

t her api es may beviddyemed (§:9t $R,3636nF32 of SEQAP FRe HAlaiand/QE IRt
heart, placenta, (eugg, Hp 2606-56a2 ofaBEQ (XD MOscie wilthdne§ andppasz4kas,

where PS1 and/orseggeﬁg& al so expressed. Wt hout being bound
to any partlcular sh ’ e tion, the effect of the
Al zhei ner's D| seddd r

For in situ detection of a normal or mutant PSl, PS2 or
other presenilin-related nucleic acid sequence, a sampie of
tissue may be prepared by standard techniques and then contacted
with one or more of the above-described probes, preferably one
which is labeled to facilitate detection, and an assay for

30 nucleic acid hybridization is conducted under stringent
conditions which permit hybridization only between the probe and
highly or perfectly complementary sequences. Because most of the
PS1 and PS2 mutations detected to date consist of a single
nucleotide substitution, high stringency hybridization conditions

35 will be required to distinguish normal sequences from most mutant
segquences. When the presenilin genotypes of the subject’s
parents are known, probes may be chosen accordingly.
Alternatively, probes'to a variety of mutants may be employed
sequentially or in combination. Because most individuals

40 carrying presenilin mutants will be heterozygous, probes to
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mutations in the presenilins appears to be a gain of a novel 15 function,

or an acceleration of a_norpml _function, which directly or indirectly
causes aberrant processing of the Anyloid Precursor Protein (APP) into
AP peptide, abnormal phosphoryl ation honeost asi s, and/ or abnor mal
apoptosis in th g @5’ Such a gain of function or accel e#@l{,%m‘,g&, -
function mode™ be consistent 20 with the adult onset o e synptons
and the dom nant inheritance of Al zheimer's Di sease. Nonet hel ess, the
mechani sm by whi ch mutations in the presenilins my cause these
effects remains unknown. It is known that APP may be

nmet abol i zed t hrough ei her of 25 at lpn t first, APP is
net abol i zed by ,pagﬁfgg %‘WfBuﬁ#‘f H‘§ Cg? ﬁ&&?ﬂgr?‘%m?@? o PO or
pat hways vi a NGvRARal e Ry cle \Aistdpguishas frem aptans heksrazygobee X
t he pl asma nentuascofiileinding {e.qcl, eby ethtensitg csft eadieac¢tiver edgnslla In
tsglr lrjnblngl f[):g: : 02 Efz’g&gﬁ%i\i@than' |&m@hﬁ§t§v@‘ﬂin§|§lﬂé Q2 )S'\hé‘y Be 3ﬂployed in
A ornati vely SrarTiehaBefh el S mbRRE b oed are HEdd) bur only ope to

pat hway where it uvrithelg8es [err] and [err]-secretase cI eavage to
produce the Al err]{¥yepResesictibn Weppink pepti de derivatives of APP are

neur ot oxi ¢ (Sel koe et e eﬁwﬂe)zteﬁeidmoaa?oaysl&weacét&t Qe8trddp £oritQi€skd

determ nes the rel t
(non-anyl oi do enl C tsl \ﬁﬁgﬂr?%&vvgpg :ﬁﬁfd@dﬂnﬁgzl §£ l?h a e)@?ayegled by tl%e
al . 1993), an °5e°ﬁnﬂﬁ’ LRFighe Fo‘air%%fltl"?nb H?O'FB gel- égFers

muscarini ¢ agoni stlyb@?nélmm aglWA £ragments carphimgitheybite ofnormaleonf t he
cel | appears to bentadtit £k detédOred Hyosheir intebase dreTpaattidny ipr 8ise N or

kinase C) acting ypRpRhENEncrease or dé@Qegﬁéaﬂp%%rres onding restriction fragment
PCT/ CA96/ 00263

or_nore
i ntegral nenbrane BEFns TUFR ﬁ%s‘ifdrcé‘“ﬁeﬁ/&%"ﬁ“ ength POLRRRA E ™, ATy 518

bound to any P&rti RP « t PR FeprEichipn mapping,, @ayi bm empReyed osidly pPRQMiG PNA,
particul ar hPS1 omrRMARS2r(e#NAch The premenylive\segabneém spiyobsy | aupldifiednisye BORS

sequences for protﬁmg Bnki ditve -GscrTBEaber fube s| BEEGH do FRHDFANA AL OL€Iwiich
the'® o Boor ot da¥eth g’gf bE OF o pER DadiictE ) GapPAEY e ik or
genes may cause aﬁi’@r’&f:? ?%ay?[ Fﬁﬁfﬁ’r%trpé a5t Rt |a(‘}ﬂ/ BF may h'st fapjected

products | eaditflg t%® @deptristieon afeen ampdificationt e Tharseyenilinfrpgnents may
(e.g., protein ki naseiSkabized by ABP conbenbint means®t (g., unddPuvolbght in

]Eil rected to the argﬁeobg_iggg,mec o2NPOSH M YEASIHES pat hway Envi ronnent al
on pSt o el e meRi R e%%wéﬂrsfbérnis A 58 1 254 %&3‘?{&
‘of the 15 inventi@mc At li’% 6845 8F R FDt Nat IBOFHSFW‘PS EPRT I’é‘feprs
have substant 28 amitatieui th-Scgqbobr 7360 ndespoysoah MmIIloaite; the A24SE
mutation (C-»A at bp 985) creates a Ddel site; and the L286V
mutation (C+»G at bp 1104) creates a Pvulll site. One of ordinary
skill in the art may easily choose from the many commercially
available restriction enzymes and, based upon the normal and
30 mutant sequences disclosed and otherwise enabled herein, perform
a restriction mapping analysis which will detect virtually any
presenilin mutation.
(4) PCR Mapping
In another series of embodiments, a single base substitution..
35 mutation may be detected based on differential PCR product length
or production in PCR. Thus, primers which span mutant sites or
which, preferably, have 3’ termini at mutation sites, may be
employed to amplify a sample of genomic DNA, mRNA or cDNA from a
subject. A mismatch at a mutational site may be expected to
40 alter the ability of the normal or mutant primers to promote the
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channel proteins and receptors. For instance, the PS2 protein shows
substantial honol ogy to_the human sadium chaonel a-subunit . (E=0.18,
P=0.16, identities = 22-27% over two regions of at |east 20 35 amino acid
resi dues) using the BLASTP paradi gm of Altschul et al. (1990). O her
di seases (s ﬁ ml I gnant hypertherm a and hyper kal empgrRaos06dss
paralysis in"hamans, and the degeneration  of mechanosensory neurons in
C. elegans) arise through mut at i ons in ion channels or receptor
proteins. Miutation of the PS1 or PS2 25 -g&ﬂte could, therefore, affect
simlar functions and lead to AI zheimer's Di sease and/or other

sychiatric and r I.C a t
Brgsem l'in- assocggjfggﬁag g‘gseg%aé% suc g %%%reby' R 11)-&?%%“8%}%@11%@
adni ni stration oVRieh ﬁﬁf%lb?ﬁ“ﬁgﬂnW]pPHPé??&J apsl) hakerozygaps,

normal PS1 or PSRomegygousopresenidipematantsf.or The R@ppae@lqmeoﬁutmtmgaabs,
(3) gene therapyand mitanedged® madnbe SEIEFereftLEIINE Sebardtid ahd RidrsttedSBy
G ' sequincacendi kot et Subils BRRpFen il dE U dgaraly U O
del eterious eff eEf%c Te8ts I9§% Er‘)Fﬁ ’?ate'g? "f’rﬁ%ﬁ!&?ﬁg obes lfaé%g *HPBon -
anti bodi es t o nobremiden@rorhenkiket PBacansepop P°881919t%?¢r§}’e§ﬁ-f(‘6)91§-m¥19 or
nol ecul es (dr ugsyeadinxought 6f riithtabn Ates, a®)XE1dsasothe [Haetkrid oicse!

I nteractl 0”3 bet &Eﬂhéﬂt éﬁtmﬁﬁxﬁsaﬁieles widi Pé Heter8PiudidCEnl St NS£0r

| i gands, or theryise élO t;l t he aberrant function of nutant PS1
or PS2 prot
PCt / CA96/ 00263 - 94 - altering the

structure of the _rrut Genguict eea_s:,ngapaead_lanmimg séquence d:_i.ﬁﬁzdwb'scalso may
cl earance, or beérﬁﬁﬂyebbagb}rﬂﬂﬂécﬁﬂﬂﬁtdﬁJBlteratﬂ%nspﬁﬁtéiéhﬁfb é&ﬁtic

Treatment of presggiddel: el Abed bhaeL S EhARARS: 18108 O By 1T AGLdRES

resulting from preseni

mut ant prot éth WAEIEHIGPRRARDHiasrions, oz ﬁiS‘EfERJ:?u ﬁ@”thFe ﬁﬁﬁtf cPP' ppgh
mut ant protein, vesehuticpvgell rejegsnrophoxesigsef (fingdenetr duudlei strandeddDNA,
the effect of anyrahfichafges in theChigiatibnt pLrt8rnaBE mmuﬁicasodﬂglexes mTo

acconpl i sh this, pid.dehaBREERT Yol EQ QPEdthreé@s de%ﬁb@&ﬁm muém

herein, |arge anpu subst ant rotel n

from cul t ur od coPiieplyde aif a1 8 te aebeored by, pebhods’ sy Sh gmdli) ' o
the protein 3% tHePHftycpRYELS dug, 5P nsinalasseransiede FORFAIEE4ORMh t hen be

acconpl i shed usi polyrierphpsmaplSstre pemdcigited witlad®NA| ot ot rsingig-Stesnged DNA

including, for gecéhaa¥p! gtﬂém@grre nedi at ed protein delivery to the
target cells. 6P daehe Y.~ e ‘ gne series of enbodi nents,

gene therapy is nmay be ~ETBT oy ea WMIT G ot il _copj es. of ths PS1 gene
or the PS2 gene Mutations in “the presen;lzns may also be detected by

25 employing the chemical cleavage of mismatch (CCM) method (see,
e.g., Saleeba and Cotton, 1993, and references therein). In this
technique, probes (up to ~ 1 kb) may be mixed with a sample of
genomic DNA, cDNA or mRNA obtained from a subject. The sample
and probes are mixed and subjected to conditions which allow for

30 heteroduplex formation (if any). Preferably, both the probe and
sample nucleic acids are double-stranded, or the probe and sample
may be PCR amplified together, to ensure creation of all possible
mismatch heteroduplexes. Mismatched T residues are reactive to

, osmium tetroxide and mismatched C residues are reactive to
35 hydroxylamine. Because each mismatched A will be accompanied by
. a mismatched T, and each mismatched G will be accompanied by a
mismatched C, any nucleotide differences bhetween the probe and
sample {including small insertions or deletions) will lead to the
formation of at least one reactive heteroduplex. After treatment
40 with osmium tetroxide and/or hydroxylamine to modify any mismatch
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20 are introduced into patients to code successfully for normal

protein in one or nore different affected cell types. The gene nmust be
delivered to those cells in a formin which it can be taken up and code
for sufficient protei n to provide effective function. Thus, it is

preferred th Qﬁ gconbr nant gene be 25 operably joined t c?{yﬁr&ﬁﬂs
pronote so ag%vf’(? i de a high |evel of expression whi c%c\?\ﬁ
conpensate for, or out-conpete, the mut ant proteins. As noted above

t he reconbinant construct may cont ai n- e9odegenous or exogenous
regul atory el enents, inducible or repressi bl e regulatory el enents, or

ti ssue-specific re uIa el egen ther series of
enbodi nent s, gene ﬁgnﬁ%‘%‘em 8 %‘%91%&88 &) %ﬂfﬁ%g GYPEVASE A WXne by
honol ogous r econbMadifiad mismagqh, sites &b ERE RxaMPIS: r FRACtipRewi®ronbi nant

construct may pipetidiinea NThermixtopy ey then tker gahlyzgd dyeatandamgene, in

which 35 case thgesit{ffles Sue®dsgbleidttsbbhorddisThY ddtdcri EléaJJQEOCk'
out"” constructg V‘*‘g?&%&% 9&%&?%&1 t?x?%cc%‘lgn tehas e?%we% ' Qﬁe Lﬁraongeand

del eti on which ab i on of tant gene.
noted in this resP@®®®-hat such a construct nay knock- out both the
nor mal and mnut ant (Ebpl@ﬁﬂsﬁmﬂﬁarget ed presenilin 40 gene in a

het er ozygous i ndi vi duakaridis bbred dletholid 5 atatec:mg presdifl 36/ &499@10::3,
PCT/ CA96/ 00263

PLER
gene function may C} ugondteretpgrerseﬁélm seﬁuences sﬁlosec?uaafxd %an contr nued
progr essi on thﬁn%t?Jse@a greiny yill be apparept, 'ﬁ’n&f’ﬁé? Qf qraingry skill in
enbodi nent s, ant | SheRXtgendny (R shgsadiry be emplavied éycrbcordanegtwiddnthe
therapy is based preddnt finvéntiwai, Thessuiaeledespaicf hfes:uruoneﬁsiﬁlw‘ gene

expression can ben@&ﬂfs\éegrotectil&‘x astarﬁc%tu&erh%&hémé&i%'eap bﬁ#&%& FEA

or DNA and a enen mation O

hybri d }£| ege% rlﬁgngﬁ#/ e?%fvms"teﬁﬁg ﬂ‘(éi?xreasﬁgc??% ‘ofe8t T1fe ggﬁgcher
and/ or the prbtesphdemm@inshfy) . rrEpEicHiPBrendrRuGLeasy finseyPeinti®y  he
target presenili ncuiaed Rhth s3A0Pe (BREF£8S90; cseem\e.gse Biu and Somment,y 1985),
approaches i ncl udgﬁg dﬁ;emﬁm ni st rat i on of antisense ol i gonucl eot i des
or antisense oli gg anal ogs with

phosphor ot hi oat e Ia’i‘rf' ] anti sense, RNA

) - 1 1
expression vectors. Ag ﬁ&ﬁe e‘iﬁ‘&Fs ?EtfhfSP’:WﬁﬁYuﬁee’é&og'ﬁWoﬁ? Bm-
endogenous r eful a!llalwr-’-rwgr oR8es agdacPefmdgry eventy dyectetiiiecdisepsenissape.,
el enments, or tissaenali preécésmgmgabdrys1, PS2e|ARENDE. proteins readvingneitier

series of embodi Wﬁ@ts,ps@ensrtm 88uNe ¥REH can be! feddtitbQ0NS Carthormal

ecortinant const{ (el Tiofl ol gl ot %1a%§§%°tf"§“%?ab"i£pisé’ﬁ. i

gene. In one enboH?‘i’r’isﬂﬂl,th-ﬁedeaV‘gFeEfﬁﬁﬂcr‘i&n%n Ry Fhgsuar oFefiuifstieds- -
whi ch corresm®indsCs®H ar blood) .

Diagnosis also can be made by observation of alterations in
presenilin transcription, translation, and post-translational
modification and processing as well as alterations in the
intracellular and extracellular trafficking of presenilin gene

30 products in the brain and peripheral cells. Such changes will
include alterations in the amount of presenilin messenger RNA
and/or protein, alteration in phosphorylation state, abnormal
intracellular location/distribution, abnormal extracellular
distribution, etc. Such assays will include: Northern Blots

35 (with presenilin-specific and non-specific nucleotide probes),
Western blots and enzyme-linked immunosorbent assays (ELISA)
{with antibodies raised specifically to a presenilin or
presenilin functional domain, including various post-
translational modification states including glycosylated and

40 phosphorylated isoforms). These assays can be performed on
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mut ant domain of a presenilin which has been found to abnormally

I nteract with another cell protein or_ather cell ligand Thus 25 for
exanple, if a nutant TM6[err]7 domain is found to interact with a
particular cell protein but the corresponding normal TMb[err]7 domain

does not undgrqo.this interaction, gene therapy may be enpl Gqgcassmozss O
provi de an eXce€ssS of the nutant TMb[err]7 domai n which nay conpete

with the nutant protein and inhibit or block the aberrant 30 interaction.
Alternatively, the portion of a protein whkh interacts with a nutant,
but not a normal, presenili-n may be encoded and expressed by a

r econbi nant constr c o} t r
bl ock, the aberr 8 Ighezna}' Eggér%cst |‘8ng Fi ngpﬁ | n ‘a o?%gar e%gg%‘{?ﬁie% %H%QP
sane effect 35 ﬁ\iﬁﬁ? xst g&??@i?soyeFﬁs’erﬂﬁ H@ } anopnbicRRiAR ofr CVStisgyes
gene t her appbfainad appementiens oni pestnogtehe angr ppon | esrebrospinalpdduid.
1(d)" and "Mec 4éda=h 4B#a¥bi night AlSo ﬂmsww&mﬁum andiut ant
tranagenes. g tﬁbEBeﬁéxﬁfé ?E&rlﬁ]&iﬁzéﬁ? QPVR.\}%P %iﬁr&‘ﬂin ggne

h 4
5[552P§4089 €sp e%ﬁbe ic s cel artcgkgart nts anéyorpt¥y eCtI(Lolcglcal

- 96 - st abrectunesgaasointeddwisty thesp odisepnest anghias] neem%ihm;:;kévey

must be able to dangTes and &rhﬂdi)dppms@m .of the |levels of nornal
protein shoul d bg, highdas hSRATL kligg 2 dom nant one. The full

I ength PSL of o PS2 gen ?ﬁ%‘!ﬁ]e wci%i Fﬁ%rngS fun |ona doma gg ’g‘fot tlge

S UD
presenilins, or any ?n FHeo
can be cloned i n@&® aals° PrP‘é’t‘?ﬁf\/WP&Fhv‘é‘éﬂanﬁh‘éﬂ% ﬁeif?%sl §°§ﬁﬂi@’eﬁ8€is
pronoter, from the abnyve-descrmibesi diagmpsticnsocdenscpeloy eramplen ity owgt be

specific f opréfade waetn CRIdIuBY PdntGibodRb 8T S et 8- OF ' antaBbbales -wHichChre
10 viral vect Org E&ﬁ'} %@” ee o‘iS%QrL'L%l:‘é%‘é S‘ﬁeﬂ% %Ssoﬂéé S‘én\ﬁ‘kw&es may,

vacci ni a V|rus BV He
Epst ei n- Bar ri%i r %, parcic ?daﬁ*}' any of 'the Fﬁ?ﬁﬂﬂﬁ%ﬁﬁﬁ? yhiecl 5o

‘possible for Al zﬁeciﬁdrﬂagenmm.zazsonmﬁ bioding. anrdtermativeldy. akita may PS1
or PS2 protein (pfovided inpeiiidiDbligemeiebtadd privbeddst PCH Qitlei®, tdae

el cteri ous. ef fedeacriveddulile f dte ThhainPirGE il BCebt RUFUnd/LE pein
product coul d beampliﬁé:ﬁédﬁ?g;éedmtﬁ’f eés}\éat gégl %Ffb%ﬁseeé‘iggg ’F%ﬁ%@

speci fic 20 2@onpreleariget Greienasant Aging FECIE \RFobps may heslahaled tf&fr
i nteraction partensser detection of bBpec¢cific aAppridicdatioent o A iappkopriate to

endogenous anti by variouBl @fltfidstict SidilmeREs '[RG cebéd tbovadNtRé St rati on
could be in oitiiﬂl%gid@ﬁ%%eg' nt%HBQSQeeé“ g. B&&P%%' Q.Hg% vacci ne

25 i nmmuni zati on I _nmunoge 0SI ared
immobilized to substrates and approprxate co trols may be

25 provided.
10. o of
The present invention now provides a basis for therapeutic
intervention in diseases which are caused, or which may be
caused, by mutations in the presenilins. As detailed above,

30 mutations in the hPS1 and hPS2 genes have been associated with
the development of early onset forms of Alzheimer’s Disease and,
therefore, the present invention is particularly directed to the
treatment of subjects diagnosed with, or at risk of developing,
Alzheimer'’s Disease. In view of the expression of the PS1 and

35 PS2 genes in a variety of tissues, however, it is guite likely
that the effects of mutations at these loci are not restricted to
the brain and, therefore, may be causative of disorders in
addition to Alzheimer’s Disease. Therefore, the present
invention is also directed at diseases manifest in other tissues

40 which may arise from mutations, mis-expression, mis-metabolism or
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injectables. as liquid solutions or emulsions. The PS1 or PS2 protein

or other antigen may be m xegd.w th pharmaceutically accept abl e

exci pients conpatible wth t he protein. Such exci pi ents may incl ude
wat er, saline, dextrose, glycerol, ethanol 30 and conbinations thereof.
The innunogenic conposition and vacci ne may further conhﬂgﬂggw&hksary
subst ances suW@ %3 emul si fying agents or adjuvants to enhance

ef fecti veness. | mmunogeni ¢ conpositions and vacci nes may be

adm ni stered parenterally by injectiensgubcutaneously or

I ntramuscul arly. 35 The i mmunogeni ¢ preparati ons and vacci nes are
adm ni stered N su amount as wi |l be therapeuti.al effectl]ve,
protective *ﬁ%ﬁ%‘ 88 pRhFEaGHonsg, dn Bhgepxaaemﬁ/n genes

admi ni stration andasgnw mrcdwsﬁy ao'%'blaéﬂh'@iqlb ghthayghe Adgheigerygspisease
D. Small Ml ecul e miindfagenitasca Aurological\sdikeader hachizndanitdsradi e rmEyn be

the present inventiQRed by mutati¥hs %6{ 318%resenilins which first affect other
PCT/ CA96/ 00263 QU 2

7
nunber of met hdds PP d‘éﬁ?s‘*es grfalllwer? bcuhf:lch ghen or le?ﬂe pga&ﬁp?)unlﬁ"
whi ch may be usef REEERttPRAYT é&gh’éi'ﬁy'oﬁ‘nd ultimatelyefausepphlehadmesy s Rifaase.
di sorders caused Hencet ain crmnsidetring the paxicwsi thexapisudesdmibedxbeldws, it
the present i nventilsoanaéeywﬂs that f fichTeheadsi eaf maﬂeﬁ& ith¥gE€ed a@S eDbsid) other
bi nding pr ot ei ns raiB LhOkl A nellFL NacLika | dGRk! T3AG, PLLRINS
or other cell onen]? $5 or Rerw‘se i

nut ant prégenl“ﬁsﬁ epfidnsy ARre PANTECASY rfﬁ‘lerﬁr%%’erﬁ’!q/ §.psﬁ1érf’n§€?ﬂ i on

al so provi des for expraesedof identifying small nol ecul es which can be used
to disrupt aberrant inweth6ht GRANGCHIGRD tSUAAP IparticRlas dhiebiyiSofttiesuch

proteins or other %hcf&@%”kffecc of t:he Aﬁ‘ﬁ@lﬂméf"tse'b%&&{‘%elh%@' ving
mut ant but not norna pr sg}ﬁ] &? P\é grow L nf or nném%l on us f ul

i n under st andi ng mtafﬁ%“?)l’&ﬁ %’é‘fa ﬁ%ﬂp PEEUTDEE ByIMH &5 3nR°YST t he
15 presenili A8, £Y@CEEBRaIIT @RoRCPeIATAFARR of B Bemmal fypFtignyowhich digpcydy
i mmedi at e t her apeuwtri dnéiremtly tansestaleveat @rocessing of the iaxylgydofredursor
di sease. By Ident Infﬁbh:e!ntm&a aae&emg Bslde, abﬁaﬂﬂlzlﬂi‘ﬂsﬁﬁ@ﬁﬂatzon

interactions, 10 nds
‘count eract or pr e\;%r'{ltggéﬁe | nit er ac§| on, {P?wsgg é’g@' pos?y'b s¥ftl & gain

CPeatnEnt for AbneTEnERRFRASH £ ARRRLeratTon of SURPELYR SOREL pHd. BF Srnaigpent
i nteracti'on oR0t he'ighethe|aduyls onsetyiqfh thacaymproms ks the| deminans inbexritence
of the interacti ngf Alzpéithedt’s, Dibéaye .l NNonetheliess| tles meehahism bpuvhich or

expression of  hhQciGhE AL thaNpPdnigias uﬁHy 2hhiSE tiiemk! 8FeddeaPeEha fis Of
the 25 presenilins,thensel ves. Therapi es can be de5|gned to

nodul ate these i nt2YREF! ons and thus to nodul ate Al zhei mer' s Di sease
and the other conditiod§ is knoys§hatARP FRYhbe MRFAPRILZAd thEeYgh &jther of

‘abnormal i ti es 28f tdwe P&thways. 1In the first, APP is metabolized by passage
through the Golgi network and then to secretory pathways via
clathrin-coated vesicles. Mature APP is then passaged to the
plasma membrane where it is cleaved by co-secretase to produce a
soluble fraction (Protease Nexin II) plus a non-amyloidogenic C-

30 terminal peptide (Selkoe et al., 1985; Gandy et al., 192383).
Alternatively, mature APP can be directed to the endosome-
lysosome pathway where it undergoes g and y-secretase cleavage to
produce the Af peptides. The Af peptide derivatives of APP are
neurotoxic (Selkoe et al., 1994). The phosphorylation state of

35 the cell determines the relative balance between the a-secretase
(non-amyloidogenic) or AS pathways (amyloidogenic pathway) (Gandy
et al. 1993), and can be modified pharmacologically by phorbol
esters, muscarinic agonists and other agents. The
phosphorylation state of the cell appears to be mediated by

40 cytosolic factors {especially protein kinase C) acting upon one
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PS2 genes or their gene products. The potential efficacy of 30 these

t herapies can be tested hy analyzing the affinity and . function of
these interactions after exposure to the therapeutic agent by standard
phar macoki netic rreasurerrents of affinity (Kd and Vmax etc.) using
synt hetic pe%%gi reconbi nant proteins correspondi ngci:@AdeogEdi onal
domai ns of the gene, the PS2 gene 35 or other presenilin honol ogues.
Anot her net hod for assaying the effect of any interactions involving
functi onal domai ns such as the hydrophi®Bic loop is to nonitor changes
in the intracellul ar trafficking and post- transl ational nodification of
the rel evant b t dj ry,

HENRTeO¥nddyral He-ﬁ%%b b% i i ?&3&% Ir?:t

vestern-a0 oo Pnd AR (BRI Al

- 98 - pr einveatsion, whed Prasetidingscir Pagticniar t*!?é#aﬁema% dybiel. A
further nethod i Scatnyrreeirém’l phesplidrydasioh cahmensts esejhencentfor protein

Itgrcl gfli 29 f) }) 2;2)61&&@%& & | ha Berﬁi@|i|n%le§ﬁaﬂﬁﬁgﬁ}39hhé'Broteénst{rlﬁ;dce‘ cking and
| |
9 9 r?g‘ P eﬁl % d&fgm%‘eqq Schﬁ reiaﬂ::ﬁ(r% g | = 98%% the

events, e.g., err

etc. MWEGt%%\F@ f‘ﬁ@iﬁhé@@ﬁrl |?¥§‘sna?“wi|‘¥|"§o%eﬁ‘? PSAPPr PS2
nmet abol i sm and t lgeneisospporatisat abrexitdipesoin tthe ptreamnirel asdnfynction bé

critical to the halelRc rb@&&eememm@lt&e&éﬁ&s&eamu&ﬁﬁbn&meatza

APP processi ig. "ﬁén@ﬂtLh?e g&{ﬁ%’% ?ﬁ“é (ﬁngr _with 3?'9 1{%@ 8 cé:ﬂ\
present invention one es

and the aberrant #RFeftP °5E o jthe amyl §€ﬁ+‘F|ﬂ‘dﬁﬁPHﬁ’f%}" g th| s
know edge, one miaﬁﬂﬂwmﬂ de@:\gﬂronmentatlhénama i(@-gt r Nisyises . t toxinmt orakging)

t he del eterious addfycallsoavid sipi bR RIflERELEAPES. or PS2. To treat

Al zheiner's Disease, fabigX@{Wldae blfng bogngpwsfﬂﬁo ﬁélﬁgrs fé&gp r LGS,
oA

and/ or can b al t,ered, by chem,cal

i,0

popt | des and 18t T VEBin Al 18 2lsq ot fd rrar BER Sis B, gad e

ki nase C and ot hd&@Vvsr shkstantdal amina: acidseguesre shoralogheta diyman: jonf
protein phosphat ahaspedrproteinshand) recdptord he Faraidstankce! ytind #8331 protdin

post -transl ati onatows swsmhsi%mibgylm%&cmm é&lﬂﬂnn@ﬁﬁﬁze@.ng subunit
phosphat ases wi t hglie, g Bx @rﬁsegaéaa %Qte'ﬁsm@r‘&é %wb“%%f&}' Pfleta!};

presenilin pr ote ei ns 1 nvol ve

APP 25 withPR t e&ra? %ﬁe"ﬂmﬁﬁﬁ ‘t“éﬁ BEing e PLASTR, razeriign »f Altschu
trafficking of Gailgi (¥880Xki eSther idiseandsstansh #somkiangat yperthermia and

thelr egy i nhi bijti ﬂ@pﬁ[r:ﬁiiémiﬁﬁb&kd@i? @duggém ihUREmAM TP adadéheVidégeneration

I'nclude peptide qga Qgﬂﬁoﬂnséa{:’n uPbns g.a!ﬁggm &% eﬂl&d Jdgh mutations

honol ogues, as wel| t her eractli proterLns ug a
I8 458 FPEREAE o SRRy B aiagt Mitatlon or heIhT o Hi2

agents which gro

2 gene could, therefore. affect similar functions and lead to
Alzheimer’s Disease and/or other psychiatric and neurclogical
diseases.

Therapies to treat presenilin-associated diseases such as AD

may be based upon (1) administration of normal PS1 or PS2

30 proteins, (2} gene therapy with normal PS1 or PS2 genes to
compensate for or replace the mutant genes, (3) gene therapy
based upon antisense sequences to mutant PS1 or PS2 genes or
which "knock-out” the mutant genes, (4) gene therapy based upon
sequences which encode a protein which blocks .or corrects the

35 deleterious effects of PS1 or PS2 mutants, (5) immunotherapy
based upon antibodies to normal and/or mutant PS1 or PS2
proteins, or (6) small molecules {drugs) which alter PS1 or PS2
expression, block abnormal interactions between mutant forms of
PS1 or PS2 and other proteina or ligands, or which otherwise

40 block the aberrant function of mutant PS1 or PS2 proteins by
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PS1, P52 and/or their honol ogues; agents which alter the biologic

hal f-1ife of presenilin_nRNA.or proteins, including antibodies and
anti sense oli gonucl eoti des; and agents which act upon PS1 and/ or PS2
transcription. The effect of these agents in cell lines and whol e
ani mal s nonitored by nonitoring transcription, ti@ﬂélﬁkh' , and
post -transl atv?‘s)l dification of PS1 and/or PS2 (e.g. 3

phosphoryl ati on or glycosylation), as well as intracellular
trafficking of PS1 and/or PS2 through vari®tis-intracellular and 40

extracel lul ar conpartnents. Methods for these studies include WO
96/ 34099 PC/ CA96/ Q0263

99 West er f 1§ﬁﬁuﬁ%rtthﬁefﬁ 'fwtre "'lfrrt}"rlhengl Fang ﬁrotf" o gnh?ﬂﬁ%of:%ir
| abel i ng (pul seMekakediialraranrey. PELRY |inhi E#ﬂ%rﬁhﬁéraﬁmﬁpﬂ and

i mmunohi st ochem &t.r yexatedneThexapwf t hese agents can al so be noni t or ed

using studi es which eygpgatiferithes’ ftedenitiRi Rdliavea ﬁlﬁfefimattsqﬁs&adere&atlve

anounts of PSl a 0 ns

protei n ki nast Coangr GruEaechiticios 4 BSR4 RELA gg b
assays or co- pr e PEREPTNSD FYaREPLacing phe éWaBFo??‘iﬁPnlji%*hﬂ% e%rqtt?in'
protei n ki nase CmoApfatipg] the fundedpn of thehmutantegaoteim. ranbloprrsidinbean

ef fect of these ageess o0 nogmal aéﬁ:thﬂ 18 [HeldQE€ (e Hy eE56€66 I @niyh&berrant

et ve ther Q[eﬁii‘*’&?&wfd% procn 52?%? o1 To03) The ei feet
can al so be 18 noni tg?eﬁc Es@*‘ﬁg ?ﬁe‘ﬂnnﬁﬁ 8% i ﬁ’és ‘e‘&

exposure to apdnerahhesa §e’dhd/16F9? W&Fr?f ﬂ%%l%YcRuEﬁ é’sclhought
to be 15 neurot pxoteim oX PERi peotednDEsam ]l tufediael], sydrenaf Whith afant hese

agents can be nDRikhboESsl e PESESSI. ngD&f‘;ﬂréi?ngtéﬁ@pfrBBEiﬁ% Qhe arretitied®l s
bearing nor mmal §Q§£X eéea%t @‘Pgttfe{#d QEs&{‘e” e%‘ ! L{:‘cow)uﬁnli' S

bearing human_APP tTansg ari n% human
“presenilin t?‘%ns@@ﬁﬁ%?'(’\ﬂttehpﬁ kagingo ot ﬁ!‘inﬁﬁf"é&‘?%fysﬁ?m%é&ﬂﬁ%‘%y ox
conbi nati on of tkzswple, liposome Fiedihted \profeimcieddvebp\iey thiectargsiewellss
may be invol ved B. WI ation of Ca[err] as receptors or ion

channel's. This role 1, Gfe tda iggeg,@%bgﬁr@éo e 918X the
transformed cel ani mal e inven
these 25 resul t §™ °‘f’e¥t"nf %ﬂ"ﬁ ﬂ?é:f“ﬁer %p’ﬁissg - (1 o (S’JUE f‘ﬁct

an abnor nal F@zceﬂ?ﬁr1Qﬁfr°&¥¢aﬁnw§?aP3Fb?P%&ﬁnE?d# lPr\'é’FFeﬁf‘ﬂélYafEE n"’-"“atlo
abnormal i ties thakotein daqone cok morendifidredti af tdvtedr eskhitlypes. Tlgcgese

and their produChgist Qbe id21206réd td1enbaMe1q8Usn G EREMAN which! P€idan be
products. This tegfed %Fa- ?:%nyolrsQg?fi%:.teg@r?f&e\ihvggoér&gde gfé’éé:r&eby

measur enents of i on channe

current fluxes uSPREERR-chTER8npit is PIRfierzed E#%ﬁrﬁhanae%'%r‘e%

sensitive to02% nt pperabiy doined to a strong promote so as to provide a high level
of expression which will compensate for, or out-compete, the
mutant proteinsQ As noted above, the recombinant construct may
contain endogenous or exogenous regulatory elements, inducible or
repressible regulatory elements, or tissue-specific regulatory
30 elements.

In another series of embodiments, gene therapy may be
employed to replace the mutant gene by homologous recombination
with a recombinant construct. The recombinant construct may
contain a normal copy of the targeted presenilin gene, in which

35 case the defect is corrected jp _situ, or may contain a "“knock-
out" construct which introduces a stop codon, missense mutation,
or deletion which abolished function of the mutant gene. It
should be noted in this respect that such a construct may knock-
out both the normal and mutant copies of the targeted presenilin

40 gene in a heterozygous individual, but the total loss of
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cal ciumor transnmenbrane voltage. Defective ion channel or recept or
function can al so. be assayed by neasurenents-of 35 activati-on-of-second———

nmessengers such as cyclic AMP, cGWP tyrosine ki nases, phosphates,
increases in intracellular CaJerr] levels, etc. Reconbi nant|y nade

pr ot ei ns may fs‘“g reconstructed in artificial rrenbramdmmt o]
study i on channel conduct ance. Therapi es which affect Al zheiner's

D sease (due to 40 acquired/inherited defects in the PS1 gene or PS2 gene;
due to WD 96/ 34099 - 95 - :
PCT/ CA96/ 00263 - 100 - defects in

ot her pat hways | PP; and
due to environme ents canhge testeghbé%'esg o'f r‘:hﬁgr

Sl
abi ity 1o nodifyd ‘%ﬁ’r"ég%} SABE IR PrgyTessio rggeﬁ% i?ﬁ?ﬁﬁ SAtEnduced
by nutation in a presdm apathenserigs ok embedinenid.dantirense gene cthayppy may
their ability to p@@npbYoyéd®. The antisknsbutiérapy 0& Based bnCtisg) factothat

receptor capag tyséafuehbs-specifaeeﬁeﬁéesaleﬁosfaI e SkFbs3isAYSar ¥ Henieved
performed on cul tur %&Fg"%’rf‘gﬁ Bgﬁ‘gé‘f ﬁgg‘b eno n%r or glt ant PS1
ggnigl ggpformed cFFP"E’é-O PWS“%?%@&&F%‘EF%%‘H%@H ofrﬁiecm:é%w%)@prlﬁ@iiggcan
one of ot _he pr _eserﬂdpm masy tthemc i hoederdowhtnsthef toansafiptiion of the gene

B_r esenilins, i ndra{ rpﬂo%absi MerkBSpSR e%r&:@sl&ﬂ;&\eaﬁ&ioé stab:l.l:;.ty of

sease can Se ept or

function of t% %&e tégt :B)%gfhﬂh%%ﬁergngggg%tegieﬁem onven I onal
drugs, peptides, WFK °5r‘HHrBF'S§°S dacjuding the' admipistraiier <f agthgense

| i gands whi ch af faldigonhel eptigest Prsantfisehee oligoRB¢lentidg2agelivgspriedgct .
Such therapies Cé‘dhaﬂbgﬁ VLW @hosphdfbtiioate batkbefiksy &l 2eanBféctdiont BeePS1

gene and/or PS2 5“589‘8‘3‘ pgﬁeém PRbceddh L N ﬁ%es%fchaoeees}sc[)gﬁpnehs

t he gene ther%py co orned, using eit m ni gne N e 2

promoter) or HOfH TXABTSLP LY SHEIPRAY JFETURPEOBRAS
parts or all rweaspb%miﬂtg@helem%t o' egwq-isescalmmmégm
gene sequencAemengst al so be used to counter the effect of the :
inherited or acquired @baRbtRd, de@eflof RALBASAGIYS, '%zﬂ@r!ﬁx%rﬁﬁy?ﬁay hRaSused
L eemne (e kb GErbRELS (o BEbimbl sl Ao o lod h brocescpr . o
at augnentind the?erpéééﬁtﬁ‘i?ﬂ bﬂﬂﬁk%r%lﬁépe% FBﬁr?ﬁts the PR 1RG0 fBRcRLon
such as the PS2 gawsedi by (3 aatanhopreseniiin gene.pole mnealeimbodinentoyghet he
fungt i ogsdo; at MijetidmbiNdnk RfendNBiy &ncdde ﬂ%&ﬂtﬁﬂ&%ﬂﬁtﬂcor?efb%hd}eﬂe a
rendere ef ecti . o] r

anti sense ol i gon\é@ eotla‘g megf & PR ng e e,xpreSS| on oFo e %uo%égﬁtah%lly
gene or the nutarteE3ct ""‘t éﬁgth%’o RERRRFWPE ho e ""Fé{)

normal PS1 oRSpPSXor examplfy é-énaa‘i‘%MeTﬁﬁ'pT idemaini i8) tounddee dlnétéé‘HﬁFq’ﬂHél
of either gene 3baritécapyr arelldr pretein bpkatissmoirrefperaliyig normal TM6-+7 domain

does not undergo this interaction, gene therapy may be employed
to provide an excess of the mutant TM6~»7 domain which may compete
with the mutant protein and inhibit or block the aberrant
30 interaction. Alternatively, the portion of a protein which
interacts with a mutant, but not a normal, presenilin may be
encoded and expressed by a recombinant construct in order to
compete with, and thereby inhibit or block, the aberrant
. interaction. Finally, in another embodiment, the same effect
35 might be gained by inserting a second mutant protein by gene
therapy in an approach similar to the correction of the "Deg
1{d)” and "Mec 4(d)" mutaticns in C. elegans by insertion of
mutant transgenes. '
Retroviral vectors can be used for somatic cell gene therapy
40 especially because of their high efficiency of infection and
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Exanpl es Exanpl e 1. Devel opnent of the genetic. physical "contig" and

‘transcriptional man of the m.nimal co-searegating region. . The
CEPH MegaYAC and the RPCI PAC human total genom c DNA WO 96/ 34099
PCT/ CA96/ 00263 - 101 - l'i br ari es
wer e searched for clones containing genom c DNA fragrrent]smf AD3
regi on of chr ¥H¥EAW?1424. 3 using ol i gonucl eoti de probes eac of
the 12 SSR marker |oci used in the genetic |inkage studies as wel | as
addi tional markers 5 (Al bertsen et al.,- ®»&90; Chunmakov et al., 1992;

| oannu et al. 1994). The'genetic map di stances between each marker

are deplcted ab vethe co and are.derived, frompublished data

(N H CEPH Col | abor AEARA® PE I %%oﬁgf A i) ‘1'339’2"aur e’ G HRbaver

et al., 1992; GyapRystetbeapble jumaivi cﬁﬁ’é’s"—*‘écﬁ%ﬁéalﬁ’e oft fheclevels °Fh§°rma1
initial marker | oCproes=im ahoulrgexé higl ecaose erled diseassdrs asdohinzett oael y

over | appi ng cl onesyge cAMkI geig:.qﬁlp@q IaQLtfsz gened, n%saaf@éucemeahed&n girst,
SEUeNCEs LoD STk il o ong RepdABsuiH!br ok O kel

inverse PCR (Ri
panel s cont ai ni ng FE%‘EﬁﬂeeFFBrPeHidﬂFg%%ﬁ?lBPXDWP ofifmiRe SLoped IpkC B ones
recovered for all vpétrovirahevecgtiari ahd|ddivennfoomiditst endotmmonsypxmioseryAfrom

cl ones bearing tﬂé/Qth&BﬁiM a%ﬁyeﬂSﬁﬁnaSe%: i ai-efroN & PEGho¥ET specific

performed on Jgi to%”lnpéx%‘l pi‘&!% e%&x? )Com&hsg
acr oss t he oo of recov Eé nes |n order t ot her 0
cl ones beari ngt%veY+hhp "ﬁ(jtgﬁﬁ e 4aed-iacipde) ¥ e”(&"ﬁ?° iated yiyus.

Chumakov et al., 198ginighvizms.t @OIVm PApilhema ydaus| cPx \a herpes viyms such as
Al u- PCR finger pri nEpsein-barXAG A was restricted with Hael Il or Rsal,

the restriction preglucﬁf%@ ified WI th both Alu and L1H consensus
primers, and the produc}s resol.ved 25 cr n

el ect rophore5| s. Final §§'§3 ﬁ?n?ﬂ's 'ngslgfe v%rrex g’ﬁ ’5’5’95 ]atﬁﬁ?& t he
search for trafcripedP ﬁﬁeﬂ’é‘bs‘a’-ﬁﬁ@s@ a mutands RRd, or £, Proked® olqrdantify
overl aps. The resupoxtiionc therepf) andoare adplinisreredept tlwr patiemy|te bind or
di scontinuity bet wPhck/ARB3Rttant procéid MaDAskehraits YA IcteBIotd NtFet B

DLASG1. " The Physi Cgluinddus d% d%s:pszasém §f}§?} 'oclHol 145660 tggoaﬂ@& could be

| argely in accordance enetlc ma redl o
(N a2 Col | ehicraend: v Shjglcenm FANER, o AR Le

Wi ssenbach et2®l . COMGSQQW@FNEWt 0}.‘99-'4}‘1 qal@ﬁe?é* , O PER; MFI theighe
genetic raps, it vescemictpoaspattmers.resol ve unambi guousl y 35 the relative

order of the loci wthig s#hienbtisypddatiSVd 1o Yeiftiate e ddifis antibody

5’34313’55’%35253e?23§*gen e 1o+ LRI ALELd 2 acmin WhiR (b Sol Qegic

form of a one time immunogenic preparatiomn or vaccine

25 immunization. An immuncgenic composition may be prepared as
injectables, as liquid solutions or emulsions. The PS1 or PS2
protein or other antigen may be mixed with pharmaceutically
acceptable excipients compatible with the protein. Such
excipients may include water, saline, dextrose, glycerol, ethanol

30 and combinations therecf. The immunogenic composition and
vaccine may further contain auxiliary substances such as
emulsifying agents or adjuvants to enhance effectiveness.
Immunogenic compositions and vaccines may be administered
parenterally by injection subcutaneously or intramuscularly.

35 ~ The immunogenic preparations and vaccines are administered
in such amount as will be therapeutically effective, protective
and immunogenic. Dosage depends on the route of administration
and will vary according to the size of the host.

D. Small Molecule Therapeutice

40 As described and enabled herein, the present invention
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suggested the reverse order. Furthernore, a few STS probes failed to
detect hybridization patterns in at_least one YAC clone 40 .which —on the

basi s of the npbst parsinoni ous consensus physi cal WO 96/ 34099
PCT/ CA96/ 00263 . - 102 - map and from
t he genetic WI d have been predicted to cont ai n tpefciobpo2630r

I nstance, the 8 (AFM265) and RSCAT7 STSs are absent from
YAC78EH12. Because these results were reproduci bl e, and occurred with
several different STS markers, 5 these +@3ukts nost likely reflect the’
presence of small interstitial deletions within one of the YAC cl ones.
Exanpl e 2. Cumul igh hg QORS: 4

mar ker s. Eg:loég' ée)‘g a%‘ gﬂ%\fofngéh;%n& 5'gcro teFI | te]']'1 %éeghles
locus. 10 were ddi%PRRRECHPOSEAS Y POMUBERD AR HUREFARIEL0E | ab)

af fect ed and unafmeé@emepeﬁi|%ésﬂmmeasd%@¢§6§s¢§u%b? mitktions {mgithe
Geor ge- Hysl op et preseniffig. uThag, PformexaspIpictheSpiessitl ifventionf proeidds
mcrosatellitg | %Pmﬁ%b&é%fbaagn@{fﬁ %Zﬂ.%aﬂﬂdlng préteidls an&ggflﬁ
The normal popul at| equen 8 f e} Le% 21?@5 was, dét erm.ned us i
spouses and ot herP l}FB ¥y ™A ¥\? f c?ﬁal’" EntitANG BEPESHNS, RF t Bl FaF8 4t hni ¢
groups, but did rRemPepeRrEes which bindtg ean9$§em1§m ipgpracssvih makantf or
m xed Caucasi an presepmpnisathmmnsoﬁ il t3s ehb atdrnail preserlidans . G/reajineeneion
égrgf)ect Tgﬁ e ﬂg}:ti&érieghgoﬂeﬂﬁitﬁubﬁtiﬁd Fc;%?iﬂé‘b%aﬁl i ﬂgfeéiflegnﬁﬁiclgof
i ncles derive u es o
m xed Caucasi‘an s‘fﬁ’ﬁ ‘; It mg“s?et % EGAY |ié1"'§“ t":"mfs g’gg‘é%cy“f%g“l t he

AD3 mut ation of P%Gn&?-‘fﬁ é’\?‘i"oﬁg?? %GFPﬁé?f other cpll GegpeRentfs| op et
al ., 1992). The anal ysSsshwéneerasgdeted involvisg mputagtabutimotenommdke| e

fr gquenci esnband pieisedi PIes\0néReonDy prdv@aeBinAmation fds@&‘h?f {1 Ginddrstanding
pedi gree menbers Egg curaci es
in the estimted I:ﬁar g’%g%%%a\i pathwaggsg% naxFﬁlr}'ﬁ&faE h’()% e

cal cul ati ons di d L‘b‘ﬁ'e@f‘dt ﬁ%"‘s“i"eaﬂﬁl iper’ s GIFPFRS HRoALE? al .
1992). These supmmﬂﬁaimedlatanmsmsuuid mqgessgm:r iinsmrventioncincthdier
the evidence 30 ediepogyi o) thenlfgeasell BReidimGEyeny esecprsiuingt and

events. : ExafHHaQy%in é&fe\’@ﬁéeztéf‘éc‘&%ﬁE f4@ank Bgsé‘%ﬂ&eﬁ:é §@&fe%g§5§ g th
AD3 in FAD. bet ween

Celomeric . f(8BtPR TIRERe Which esar Rsdl SR heSut kb Hestatlfon,
segregating WPt h s PRoYidingepAseible, typamrentaSopcaprpr@al interackigngr ces
Nl H2, MGHL, Torl .TheseADdeatnedte Wollld admer i )intkeoaction ofctheypeesspilirs c

| od scores > +3. GAtH thesd pardabro calteirkehe functleh'V®ERnPlisEhAckifg

D14S53. |dentical,pal ha'af?e‘il" Q%%ﬁo@@oz £1 60025 85 Yok thud 1 5YCoL %&g‘}@é £n of
t he di sease bearl Q ronns z%r egatl ng I n_severa g d° ?
similar ethnic Or'ﬁ% nte¥§thon partne r alter similar pro| ert

25 presenilins themselves.

_ Therapies can be designed toc modulate these interactions and
thus to modulate Alzheimer‘’s Disease and the other conditions
associated with acquired or inherited abnormalities of the PSl1 or
PS2 genes or their gene products. The potential efficacy of

30 these therapies can be tested by analyzing the affinity and
function of these interactions after exposure to the therapeutic
agent by standard pharmacokinetic measurements of affinity (Kd
and Vmax etc.) using synthetic peptides or recombinant proteins
corresponding to functional domains of the PS1 gene, the PS2 gene

35 or other presenilin homologues. Ancther method for assaying the
effect of any interactions involving functional domains such as
the hydrophilic loop is to monitor changes in the intracellular
trafficking and post-translational modification of the relevant
genes by jin situ hybridization, immunohistochemistry, Western

40 Dblotting and metabolic pulse-chase labeling studies in the
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region A shared alleles are seen at D148268 ("B": _allele size = 126
bp, allele frequency in normal Caucasians = 0.04; "C': size 124 bp,
frequency = 0.38); D14S277 ("B": size = 156 bp, frequency 0.19; "C":
size = 154 bp, frequency = 0.33); and RSCAT6 ("D': 5 size =

frequency 0.2%9 9 sjze = 109bp, frequency . 0.20; " F'Paé(???amgﬁlm
bp, frequency = 0.47). In region B, alleles of identical size are
observed at D14S43 ("A": size = 193bp,9ér-equency 0.01; "D': size =-
187 bp, frequency = 0.12; "E': size = 185 bp, frequency 0.26; "I1":

size = 160 bp, 10 frequenc = 9_13 45273 é3 B

frequency = 0. 3B; Preseneg oLy 38 g,}_xebé“psancgq Encsp et ei%pe"’é’c gpo%e = P39
bp, fr equencfuftbeemetheﬂ ig b monigar (the effegtenof Edmreamﬂ events
D14S76 ("1": size mcbpduig‘ edueahynges) ifilthe Thrracerlulalpmetabolibmequency =
0.38; "6": size = bpes I@ﬂiéeaﬁa tardyet{ng 'S¢ Aphl Zﬁd‘it]slsprg@ucéé eQ!ﬂfpcé'ha'nges

0.38). See Sherri, ngton e ‘%5 de

Recovery of transeh B%%‘”é%e Sgﬁ%‘é%eﬁ mgg%e 83 iy ﬁf‘éﬁ%‘? I1TR €, protein
Putative transcri kdgase e8iefic®¥Ed in the AD3 |nterval 20 were
recovered using a direas igted abowe ) ahenprésshilinsimah lehdnvolved dBNAPP

fragnents gener at gdehbOiidn GRA aﬁalymoaﬂw?wwoﬂyaaﬂl 4 Jo 30 resem.lins may
i mobi | zed cl onegl ? Pﬂl a1V ‘t_ﬂgqgg B WRERS a sec he
resul t ant short uta Ive t ransScr i es robes to
recover |ongef? tr8ﬁ§9‘r’?¥ﬁ §£f ABM PERASTSLP %1 nUG%Rﬁ E’!F tFPB?%?’f"!—?g ("S%f

La Jolla). The plapimah|mddedst pHrtheppresent inventifpmalonehbs tenapdad md:e@ter
t heI subseq]yenth I yhaﬁauraﬁhd ehgee mithbays arid Qaeswmesw&wss kAfchYoccur in
anal ysis of the er ekl Gnt

probe to Sout hern %‘Fgﬁfﬁi@nﬁ‘g,‘mﬁ% Bsing ‘g‘gﬁgl of@%‘%é[' g “Ql[y(zad t ciEI‘s Bl!\llé
sanpl es isol ated FPERFBRPEIEFOPHRICSVRAS “&‘f&?ﬁ\']ft nIphE

nucl eoti de seiBen®Eesenildm ayEAnER- t he | onger cDNA cl ones was det er ni ned by
-aut omat ed cycl e sefqoetceaty Aldbeimexd sBDLseeses MEot nexamp@d) | tiid conpar ed
to ot her sequgnseéuﬂn&%bsouaie 880pgY QhAlYHr oainamsméﬁan%t Sfemical

bl ast al gorithm (4} o] S
transcri bed sequenges ar_e: %{%28%919%%0%3; %ﬁéég%%}g@gé arté) 63%%%"““)
L40396, L40397 igh ajtersshe cRIYASY ‘lﬁt?&’@iel{

Exanpl e 5. L@a®at iknga,m atdrombich alterpehe gatavity maf pegtnrcmhoﬁphames. or
The presence of t whiéR4MddiTyt ahe availAbilitor ofit PS1 adDel post-translationally

modified. The interactions of kinases and phosphatases with the
presenilin proteins, and the interactions of the prasenilin
proteins with other proteins involved in the trafficking of APP

25 within the Golgi network, can be modulated to decrease
trafficking of Golgi vesicles to the endosome-lysosome pathway,
thereby inhibiting AS peptide production. Such compounds will
include peptide analogues of APP, PS1l, PS2, and other presenilin
homologues, as well as other interacting proteins, lipids,

30 sugars, and agents vhich promote differential glycosylation of
PS1, PS2 and/or their homologues; agents which alter the biologic
half-life of presenilin mRNA or proteins, including antibodies
and antisense oligonucleotides; and agents which act upon PS1

. and/or PS2 transcription. :

35 The effect of these agents in cell lines and whole animals
can be monitored by menitoring transcription, translation, and
post-translational modification of PS1 and/or PS2 (e.g.
phosphorylation or glycosylation), as well as intracellular
trafficking of PS1 and/or PS2 through various intracellular and

40 extracellular compartments. Methods for these studies include
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- 104 - restriction site, was_assayed in genomc DNA by PCR using an
end | abel ed priner corresponding essentially to bp 907-925 of SEQ ID
NG 1 and an unl abel | ed prinmer corresponding to the conpl enent of bp
1010- 990 of 1 1, to anplify an 84bp genom c exon 1EASERRIS

usi ng 100ng of genom c DNA tenplate, 2mM MgC [err], 10 pMdl es of each
prinmer, 0.5U Taqg pol ynerase, 250 uM dNTPs for 30 cycles of 95[err]C X
20 seconds, 60[err]C X 20 seconds, 72[ert]®¥ X 5 seconds. The products
were incubated with an excess of Ddel for 2 hours according to the

manuf acturer's p , e | N kLl
esol ved on a corasEEd apd Holdierh®Blond Mnbhol SRipl f4u G REROP N pATLE
aut or adi ogr aphy. 1§hetling FSP'&%T(%“S% t%&%%?ﬁ%‘?’&w’?b%ééesd‘?eéﬂi@ﬂq? il ﬁ‘ég'

cl eavage of the and Putiwpohisygrhemistrylue The effeqy ofchhesefagantecgan also be
restriction sitemonitoréd usidgcitediesnitdich ekaniie EARDlr¢lxtiiyechindihgsever al

at-ri.sk 15 _n?”b‘ﬁffirﬁacriﬂaisegné he1RHele Sifdints NOF @3l ahlifoXWd208L6rEaAPEES
(those individuals ase, al

ho do _not_get ‘the di, e, > 70 year and
none of the nornﬁ?"v‘ﬁt}'rﬁqqéf's"’b%\%ﬁc&éfﬁ eP* kipase cea“éfgﬁp‘fpep'&usmg
Locat i na nut at i ofither sanpand Rindingaffinity| assays oxme-precipitation and
ol i gonucl eot i deswe2€exrn blots Tidngr eseilnriiek tdproteiy kitisse apn apB, @BIayed

using allele  PBPEWY lotnel | QAL EOY IHRR10dHT She ISAQIBLC oPNELYKLS agents
anplified th n r t 451

o SR 11 N1 b IR SparRe By HestRRsat e, BEORI e o ad bapeidel
conpl ement ary t oP¥ELEER bgtoxs @E@ffﬂ\ﬁxpfﬂ“{%ﬁgtf‘ﬁepmeﬁhe’?%?ﬁn
condi tions excepagénts (seelp€ig.or Hhangiret @jcl e129¥idi t Theefiflect can Alser b C X

20 sletcon?sélgg[ eﬁéﬂﬁdéeaobﬁefﬁ%i%ingr&J%tB%iiﬁﬁ F &%FQQ%dsif;er expdbtre
resu an -
0 ah NaOr, 25 mEETAsiouh "B HETof TR e eqbial which axe phbidil: %gl b

menbranes. ¥ eRETORPFLIEJIR (ZReiPpE’ s Bispase oo Finpllyy éé‘ﬁoﬁgf-ﬁ‘@‘ o b
1468- 1486 of SEagenteOcan)bemenitoved by assesgigige¢hencegnitivgr fyrgtion of
(correspondi ng t anidealss beRraef mornal Mydnotypesi dth 22PpGhnd fdrA thebs  prddenabimt

posi tion 1477) vehEorigtekdi B&ing humas ARs' e}&%@%e&mﬂ Be widiedd ot
filters in5 X SSC%tS X )_beljaernggrg‘t‘é%t _0.2%%5 or S‘L hour( % 48 C 2 %g=
then washed 35 THERGoRE) s betil PrpESRTLin rihngaphesl (Hip o il
at 50[ err] C 4thd mutagigps) o xPo Re@TLiBg @G Fompination of sheasi-e af f ect ed
menbers as wel | aSisidmzrlyt -as siotedndderve,othe (preaP8ilins Nay? bpcilploed
possessed the CAiQ“Halbrebhldeichi b€NPAS 4o rdebpedrd b2 €4d ChannelBUt afHi rbYe
SSCP reveal ed thap G gm&iﬂ%oﬂiso FaYH 8ECE D reBOLYIRY RALSELMH e
W th the same SS 1Dat_ ern. . . ) E
: cell lines and animal models of the invention. Based upon these
25 results, a test for Alzheimer’s Disease can be produced to detect
an abnormal receptor or an abnormal ion channel function related
to abnormalities that are acquired or inherited in the presenilin
genes and their products, or in one of the homologous genes and
_ their products. This test can be accomplished either jin vivo or
30 jip vitro by measurements of ion channel fluxes and/or
transmembrane voltage or current fluxes using patch clamp,
voltage clamp and fluorescent dyes sensitive to intracellular
calcium or transmembrane voltage. Defective ion channel or
. receptor function can also be assayed by measurements of
35 activation of second messengers such as cyclic AMP, cGMP tyrosine
kinases, phosphates, increases in intracellular Ca** levels, etc.
Recombinantly made proteins may also be reconstructed in
artificial membrane systems toc study ion channel conductance.
Therapies which affect Alzheimer’s Disease (due to
40 acquired/inherited defects in the PS1 gene or PS2 gene; due to
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- 105 - Exampl e 7. Northern hybridization_denpnstrating the
expressi on of PS1 protein nRNA in a variety of tissues.

Total cytoplasmc RNA was isolated fromvarious tissue sanpl es

(including heart, brain and different regions of 5 placenta, kyer,
soiaAega pettigotey

skel etal musc® ey and pancreas) obt ai ned fromsurgical p | ogy
usi ng standard procedures such as CsC purification. The RNA was then
el ectrophoresed on a formal dehyde gel @ pernmit size fractionation.
The nitrocel | ul ose nmenbrane was prepared and the RNA was then 10

transferred onto t eferé‘é”b:ix?”o%g;er[ §££ﬂ»ﬁysa98l\§& C%R%&%i?e&‘@é %uch as
prepared and adde %S the menmbrant 1 n order or hybri'di_zat1 on Bet ween
the probe the RNAW¥rasdens imAFEs 3RQ fAusytor PRYIFORMERTAL agenty), capy, hp fapted
plastic filmand phacedlysi® afmthehy akiddeyt es modify camtabinorngl Honaghdnneh or
The aut oradi ogr aphseciptert fgitribhovkdhded B9 milRitebAPid & pREged incyehd
Analysis of tng - Taapubl R ayeo MTHECHT 10 lefh ALy BL piRSEF Lg:. "
Size (see Fi giRImBLoTURGRIER RA B AP GRaneloss) TeaaREOE AORATHIYAOHI TS
denonstrat ed that piesepSlinareteingx privwhedssaysalcpndbe exrformed ©n goltured

exam ned. Exangd1a sSexpracyingt efidcdthoRsOKGimall b Mmfants PSDIyanesl/géne
o okaryotic . elbeacrs 5l e LbAR fens phbdetd | S Gthdil dlso can be
i feront 10 aaszospe medfa rianeeofpa Jath Fectontl eppably ¢F, puprqantps
25 class, terned 90f iof] ERgyiRFeEsRLLIRMDt T fPRConAL cdgmainsRf one ofcthfnce
is inserted into tpmesexplissi dn pbmsal dxi mutiare: ormeciTherapbes civxahl gieinmrd s
i ntC! udes both tge Didedkal cdn ddl Beﬁﬂge@'tolﬂ&éj_.fy afaeawm 36n ¢ddnnas éFe
entire open readi . .Qpe r C
sequencepcasset t enl%nélcekﬁggl f@v%lgg gfei'ﬁlee%g?h%% Féa?gf (;%%énasr'_ie’l‘lg,1 iltﬁg%éj%s
to be includedsi n 98fcbe conxantionay, cRPRT1G8Ey FIHRYS Py 1ARAMG) 2% W
conbi nati on of asj anblibodisa oronthex ligands whichdaffaar the pyoperciesliofy the
fL ame. | ghit s \g/asmaetr)m | felied pPya @DV Bdgh a:ueeapiéstdaanriéagsaapbrfds?:; by
t he W
35 replacing ?IP V\'ﬁ&t 5 g?ﬁﬁ&%?ggfmﬁéngg%geﬁéx% Iik\%r g%w b@( bgﬁe
transcri ptase PCR B¥F2B¥ar ih ecﬁ%%'l%éf'ﬁd%"%e%ﬂ‘gﬂﬁ%' e‘ﬁ’foﬂ?’ﬁﬁ therapy ¢oyid
the ML46L nut 0 orP®PeEh IRIpgratther minigenqg (cDNA plus| & (RTGROEPEL RNt
was renoved from tdenomitdetngtructsnbeéaring gemdmeict DA ssmesces fanr pakts gpeall
reading frame by cdeqvpgesdtilintGent e mRaHtEsraBehil i) br\EohoToybuscgems ed
wth a rEStr'Qt'c"Eequences might also be used to counter the effect of the
inherited or acquired abnormalities of the presenilin genes as
25 has recently been done for replacement of the Mec 4 and Deg 1 in
C. elegans (Huang and Chalfie, 1994). The therapy might alsco be
directed at augmenting the receptor or ion channel function of
one homologue, such as the PS2 gene, in order that it may
potentially take over the functions of a mutant form of another
30 homologue (e.g., a PS1 gene rendered defective by acquired or
inherited defects). Therapy using antisense oligonucleotides to
block the expression of the mutant PS1 gene or the mutant PS2
gene, co-ordinated with gene replacement with normal PS1 or PS2
gene can also be applied using standard techniques of either gene
35 therapy or protein replacement therapy.

H-ye e G Ut iiLtic Ohud i-le Py (154 a-iepie;e

The CEPH MegaYAC and the RPCI PAC human total genomic DNA
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- 106 - fragment hearing the nucleotide.sequence encodi-ng—the-A246E
mut ati on, the A260V nutation, the A295V nutation, the L286V mut at i on,

the L392V nutation or the C410Y nutation. A third vari ant, bearing a
conbi nati on Wofst:ﬁt?ﬁr the ML46L or H163R 5 nutation in tandgepihdshomsse of
the remai ni ng nutations, was nade by linking a Narl-Pflm fragnent
beari ng one of the forner nmut ati ons and a Pflm -Ncol fragnent bearing
one of the latter mut at i ons. - 10the second cl ass of cDNA '
Inserts, ternmed truncated 10 constructs, was constructed by renoving the

mitant oD cibrazil ere HIStARQI0EMErcd boktainiai btz pipe Of
Cynthetic o FAIMERRER; TPh £hn AR Rate i chPSncdfer i80241d dedtng o o
and a smal | erueleatidacerohef EPEach ofoshR 15)iSERaMAEFRL i1oE1 1used in
around t he ATG attHehgebegimiliingagé studifSlasOWellibps ZxNit6dnal nfdxRexrs | D
l\lOt%-)- TheI 3's Ug'dil}fﬁﬁtéépg.%c&d.wiﬁogncﬂﬁﬂnm&eﬂi.i,dqssz; ﬁsmﬁt%_sa_enéi.ln,g

0] e conpl enen p - . rtificia
EcoRl site at thel%“énd&ﬁ\&%ﬁ?’%%ﬁpag%é%ég bé‘fﬁ?esn \ggggt%&é rwgrlg t hen

made by inserti nfiePietadiiahaves Ehe TR0 0and) aTe fpEtved fyem pukljghed data
Nar|-Pflm and PSINTH/RSEBR Chlisbopative Mepping iGedupbola92; Wang, 1992Fhe third

cl ass of construceissefibacic@tsRIULNKES; deydpaydet alf) Q¥erh ONecIciésd rBcavdreEa
an ?" ter ”?‘t ] S&dxcgaeﬂ gf( 4i :% §i§ kex '1Q>ctlh§ezeé 'JP:Q.E%&Q rﬁn%fo faﬂugrdered
reS|due§|nthe term nus 9 D ] 539) " ;eukar gtlc
expr essi on, these‘se\fgf#oﬁ‘éJ ‘ta&ﬁl\ tHh AVEELERPing clanes (qonEigT d“é"&ﬁé BT ant
sequences, as desi®dependenowethogs e Firsg| fespenfed xepregspringithe ends N
pZeoSV in whi ch tthe 8N6Oinsertpwer®timolaséd diyt dnefsd R (RODesedtbwul., 1990},
Bt o o Pkt ESbdRbeH b BsCll Uttty st
ade using. tRE O bspre of BAESATI, f Y VARCLEhed BARTAAS (5 EIP L
The i nserts echnheial Josh iR xdREJte ddensifoorhes SAC kianes: basring
sequence are the cvertappisie sequeneasriucfeesndledotebeRliwlPCRevwgD peréarmed on
ei ther the nor nalea@RePac fadid ghé r AdBU1REAL ARrd] BaCEAGRre compirelCatidus A
conbi nation of siggl go .%é%%@ef&&:%bogfmﬁe% i oﬂ?&cfcbbfée:?:ftifﬁ‘fﬁo Aogse
GST fusion cgnstryct Ion expressi on o the’bartial —or Tu I-Fen 't%n
protein in pf8ka (S‘PFE%E%T'T r?ygmp§§n9'semﬁ? elliamper Chartedot; ﬁgl ’
proteins, thus alli9@&r nghupmkovuetfaloat 18A2bi (Thdrdy|te |impyove i epacificity
foll owed by renow# thé Alu-PCR findgWRpIGhBifHO the YAC DNA was restricted with
PCT/ CA96/ 00263  yaer1I or Rsal, the restriction products were amplified with both
Alu and L1H consensus primers, and the products were resolved by
25 polyacrylamide gel electrophoresis. Finally, as additional STSs
were generated during the search for transcribed sequences, these
STSs were also used to identify overlaps. The resultant contig
was complete except for a single discontinuity between YAC932C7
bearing D14S53 and YAC746B4 containing D14S61. The physical map
30 order of the STSs within the contig was largely in accordance
with the genetic linkage map for this region (NIH/CEPH
Collaborative Mapping Group, 1992; Wang and Weber, 1992;
Weissenbach et al., 1992; Gyapay et al., 1994). However, as with
the genetic maps, it was not possible to resolve unambiguously
35 the relative order of the loci within the D14S43/D14S71 cluster
and the D145S76/D1458273 cluster. PACl1l clones suggested that
D14S277 is telomeric to D14S268, whereas genetic maps have
suggested the reverse order. Furthermore, a few STS probes
failed to detect hybridization patterms in at least one YAC clone
40 which, on the basis of the most parsimonious consensus physical
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- 107 - the GST fusion product by thronbin digestion. A further cDNA

construct was made with the GST fusion vector,_to allow the producti on
of the am no acid sequence corresponding to the hydrophilic acidic

| oop donain between TM6 and TM7 of the full- 5 length protein, either as a
wi | d type nucl eotide sequence or as a mut ant sequence begrAobibdabEr
the A285V nut YOI e 286V mut ati on or the L392V nut at lon. This was
acconpl i shed by recovering wild type or nutant sequence from

appropri ate sources of RNA using a 5'=d02genucl eotide priner

corresponding to bp 10 1044-1061 of SEQID NO 1 with a 5 BanHI

t t t
Compl enent of bp "o SFATR e ede ok Wl RHCIRA S ARCRE
site (@ AATTef”f““W'.'il hat) §T8d AoFniRgEMCer nEhe JhA58FR a %81?1515; %
wi | d type nucl eot iSF8ssarricahsent of yass FdRABBHL2.0 Bacauss]thpae |yesulss vexeli c

| oop domain at theeBaslhcinid,t Ard aidrred twixivsbberal [ £feremCEYs Khasiaaisor .
Exanple 9. Lo at s@%éﬂl@@aﬁo@tﬂ%QQS ﬂetcgetﬁ)eg']pﬁgaﬁce of small

Mit ations in t gene C ’e‘?s'%ygb'é}b%/ %E\ég#g"dé 9&8 o} Strategies

(direct nucl eot i dé'“§§

pol ymer ase chai n Exanplei. el piives tvesnoigtplodmrores fon ahrogosome
representing the YE&E&WA sequence or genomic DNA. For t he
A260V and the A285V Wb@hb%%s AeNeRtE PAPmSATHIE Ricrosatiel® i Garier Décus
anplified usi g t he _sa emd_n gerl;cna?g dﬂ’%gt e‘%ﬁ"%ﬁ‘éz’o’ﬁnér% E??%\‘(ﬁnabh

nmut ati on. 25 vexrp
duplicate nyl on maffesred and H@aﬁf’é“ﬁdoi’e Hreep F‘S‘P‘?ﬁ,‘?ﬂ a§cBEFViMILY e‘f‘iﬁ"be
t he C410Y nut ati oniSt. George-HyFhop AXGAY. mjl%ﬁz)onsm primerdseguenges espgaific

bl)’_ usi ngl y gybr ii@rzaﬁélﬁ)ﬁni\&rbga%ﬂﬂt&bﬁb&ﬁh AetbSerspRb BECal., 1992; Gyapa%r
ol i gonucl eot i des orr ndi

of SEQ ID 4, o7 I B i’%’h%ﬁc@;ﬁj@‘iﬁ%%éﬂgf éf’géjﬂq’“”e%
o Q! Dy or 28 e oudmminad, Sflae Siacs S SEPPRLOT SR PR
wash at 52[ er subjeat @ XEroB8Cthafsame esheid Hroyrd. ftedif mpsdiffer A285V
mut at i on was Sﬂghedimn:tﬂ?eseoﬁlmosbl eétakld sted cforb edxed cTamdastiansi ng

instead 35 the a LeasPsd fmc-:w&emcéeoal deg969! dyapayi bd d1ypeiseguenese
(bp 1093-1111 of & | D I;_Qaﬁe]%hgi ﬁcggsggénesﬂ Eg?e‘f%l 3121_]01,‘;#__ of
om

SEQIDNO 1 wth
at 52 C as abé®e (9?&’639 ot “'PHEe edg| E’E?‘Bﬁ‘?%%s Aerdyed £ pubii]
L392V nut ati on wasesdes edlf mixadpCadcasianosubfecthe andrni@stimatedgahdedes DNA -
using priners (5 Gegtesep Kb gné Al mhdlrihd oFf 1:1000 as préViEAg488écrived
PCT/ CA96/ 00263 {St. George-Hyslop et al., 1992). 'Tﬂgaaxfalyses were repeated'
using equal marker allele frequencies, and using phenotype
25 information only from affected pedigree members as previously
described to ensure that inaccuracies in the estimated parameters
used in the maximum likelihood calculations did not misdirect the
analyses (St. George-Hyslop et al., 1992). These supplemental
analyses did not significantly alter either the evidence
30 supporting linkage, or the discovery of recombination events.

Extended haplotypes between the centromeric and telomeric

flanking markers on the parental copy of chromosome 14

35 segregating with AD3 in fourteen early onset FAD pedigrees
{pedigrees NIH2, MGHl1, Torl.l, FAD4, FAD1l, MEXl, and FAD2) show
pedigree specific lod scores > +3.00 with at least one marker
between D145258 and D145853. Identical partial haplotypes are '
observed in two regions of the disease bearing chromosome

40 segregating in several pedigrees of similar ethnic origin. In
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SEQ ID NO 14 and 3' conplenentary to 719-699 of SEQ ID NO 14) usi ng
standard PCR buffer conditions except _that the magnesium —Loncentration
was 2mM and cycle conditions were 94[err]C X 10 seconds, 56[err]C X 20
seconds, and 72[err]C X 10 seconds. The resulting 200 base 5 pair genonic

- fragnent wa}vgﬁa%gsf ed as described for the C410Y mut alple@/tasérthaes

slot-blotte I cate to nylon nenbranes. The presence or absence
of the mutation was then scored by differential hybridization to
either a wild type end-1| abel ed ol i gok®Zleotide (bp 1413-1431 of SEQID

NO 1) or wit'h an end- 10 |abeled nutant primer (bp 1413-1431 of SEQ ID

NO Twth Gerrifdl a, %g@g@h@y aé;ébge%x tzaﬁt beRadde 19BEL Mdf1A0dsiben

successi ve washin

Exanmpl e 10. Anti fppr 8atets Arequency in npxma) b@ ﬁﬁﬂ' s 80??es§ondfhﬁto
portions of the T8l bp; fpequenay ﬁePé%NnPﬂ@?'Eéd "BY : sHize) =ph8E bR e EHAAVERSY
and purified = GOyo;eversesideascibs @p,pELsGuEreyl =001 3B )GhandERSCATSPHYD" :
Pept i.des Weéf‘z&QVihﬁﬂ;B' kzlega &y . z%eyh@-le d1z@PEt 1 dYR0 f@é&&n%LH) via
dlsulfldellnkag %werenag?%%% t he dg,glor}

cysteine resi due 't hé peptité El'gq‘(.’) nthe gr ki | F‘nr%m’\‘ Pagnent .
This additional #Ek#l®§ecfordentdcaappinn axgr Aegferyednat D14Sdge (AL &ige =
sequence and vvasushpl uaedqumiqy =oofQr; |"D"at eiie kag® bp, frequeédsy kd b.12;

ol ecul e. The spegd f igd 2Bl £S£8Y Ipp) BREHAREHPS=L®, 2} 8fn . gizeant 1&)@%93 wer e

;ﬁitisggnaz oF fo#\%ioql\’\%)nc!Ss 0.38); Bﬂé’ﬂf"ﬂ% 2 00Y2 85 b, fgﬁqxﬂib'; = 0.38;

519 "4" sipgo=139) bp. frequency = Ogfy "S®: size = 189 bp,304.313
1143 frequedsg- S60.34; “"6": sizBhest8TBdpuefitesnency eofilIn@adwi t hin
spe(r:]i fi chdomai nsD;pisﬁshe--s@ 12k prBp £ifrequenty egmrmhe,nsr—eshduesa 3,44 are
within the N nus Shge 9- r]_toh ..e % -
| oop, and re5| ues 304 8% gg 3881%@3%0 ar e WI én)jlvthe F TI\/E err]7
| oop. Bfch BB CHETReROhd eﬁ?&s BeTTinaten o8 'EJ&JUS( af &%d may be

i nvol ved in bi nd¢¢ﬁ}={19 ot her prote| ns crltlcal for the 35 deveI oprrent of
t he di sease phengtam g ' 3 : 2 23l ysi s

of the protein s " u5| ng the I BI Pustel B - atl gen|C| t ped| ction
al gorithm It

Crmnized  with dasacefreistzifed dhabfedl eitiakf 4E ine Aol irterys)
conmbi nation %@ t h"ﬁee&'ﬁ&%e’é?ﬂ HPRY %rﬂf*‘iﬁé'ﬁe"%‘tﬂi@éﬁa -'h‘?’? )V'eQPVGnm vhich shoxfn
96/ 34099 cDNA fragments generated from human bra{F/nENACWEEe dfbridized to
- 109 - bOvidran i 284 E61dneas g@hontity ORA Ufdagmehes v tRdinmeAB! &5 &119 , W pe3) .

collected for eapl RRRL) fEnE WhRe0bEh A1 W7 dHs20 B Hetdettbld vere used as

probes to recover longer transcripts from human brain cDNA

25 1libraries (Stratagene, La Jolla). The physical locations of the
original short clone and of the subsequently acquired longer cDNA
clones were established by analysis of the hybridization pattern
generated by hybridizing the probe to Scuthern blots containing a
panel of EcoRl digested total DNA samples isolated from

30 individual YAC clones within the contig. The nucleotide sequence
of each of the longer cDNA clones was determined by automated
cycle sequencing {(Applied Biosystems Inc., CA), and compared to
other sequences in nucleotide and protein databases using the
blast algorithm (Altschul et al., 15%0). Accession numbers for

35 the transcribed sequences are: 140391, L403%92, L4039%3, L40354,
L40395, 140396, L40397, L40398, L40399, L40400, L40401, L40402,
and L40403.

40 The presence of the A246E mutation, which creates a Ddel
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ammoni um sul fate. Antibodies were then affinity purified with _
Sul fo-link agarose (Pierce) coupled with the appropriate peptide. 5 This

final purification is required to renove non-specific i nteractions of
ot her antibodies present in either the pre- or post-i mmune serum

The specificity of each antibody was confirned by three 500365 St
each det ect edvzq predom nant bands of the 10 approxi mat e@é‘%

predi cted for presenilin-1 on Western bl ots of brai n honogenat e.
Second, each cross-reacted with reconbi nantio4 - fusion proteins bearing
the appropriate sequence Third each coul d be specifically bl ocked by

pre- absor pti on Wi econmbi n

h d
I n addition, d:e]s;: 5}%ﬁonpgié?)e&alsdg Ord %’H?%%e%% Ekﬂgb’?%ls\"%"?%@n end
(GST) fusion pr ot diakeled \RriBeE CRRegP %9‘&?@:%}5’ to by 077885 of SEQCID
first fusion proteion unmmdadualahalladlpleiuibﬂﬂ:orrespo@mngrm che) cohpXéient of

fused to GST. The e‘i@ﬂ&‘-is‘ﬁb?ﬂsﬁ Q:beNG 1, to' &ﬁélﬂ@daﬁn%% @Ghdﬁi@ﬁﬁ:oﬂxlo
h I
(the TM5[err] 7 o m @siﬂ% :P gd3§e | ns‘g&[ I‘“H QgﬁStMFh ?g ﬂ%les

t hese fusion prote| A vvere pr pri‘a

nucl eoti de sequen®&sepsh (?‘B'GEX 2"1’5U TaquFH‘rY@‘?ﬁb‘h' ;ﬂs&sH’i‘od'f’ 7 £6F . 3orifycles
resul ti ng const r ueifs 96 He X1 @@dsecondss c§0tG e 20ecpectidsy GHIC & sesonds.f ofhe

thronbin sensiti vereheewagerg incnhﬁt&ﬂ%t@ﬁn%éd&o?sﬂdﬁﬁmdrdﬂ hdlss
expressi on constr t n i on
of the fusion :%%éffﬁf %?gh% sARRERE e Qﬁ Bretodns a%ttﬁfr%%}?

wer e | ysed®an Lo FEARER P ¥R tﬁ‘g8 15?*3‘”‘/\&@ :)V“-’sl ngl e
step affinity chr ®eavesrelsmidergej #ndt vionndized ey @wEop raphy. The

( Boehr i nger - Mannh praseids tafe ah¢ . miklae i 6 wdsu dndaryad febnstive rcled@agel el the
Irmunljze m cg to @q teé&_,nmeoeé Qﬂ%' t8NERd PFeBendS idida naeﬁtﬁedaiﬁcmn site.
procedures. one e screene uri fie
presenilin fra meit19 ?fec%% “r'% gg ﬁon‘\w?h%e‘&gfe?us cgn prg?“rL %co s];‘
cleaved with mFHP%l%‘Féeﬁie'}*@agéebﬁ"ﬁept Nere ofnh& ?e%&gea pemmeg
were 35 purified (bhose ZmddwéaumleowhblPAE rotd get eche disrasmi ager abho tyears) ,
the generation of apal ¥6AO BT tROtidFRED. com:rols canB)édStHMl&IeInﬁhbﬂﬁlﬁm GST
fusion proteins wate DRIE I < LS b . 8L £ -
sequences for am o/. s ] (T
(TVB[ err] TM7 | oop FEor=presenr - 2 enpl oyed to generate nonocl onal
ant i bodi es t 02@hat pro’tl'b?ri?‘-’es?ﬁée of the C41%'@GPB&Q¥99’“ assayed using allele
PCT/ CA96/ 00263 specific oligonucleotides. 100ng-ofl j@énomic DNA wRESlamfgffified

fusion proteins w&en%&%h@avmw pHineFOEbradtbohBeng to bpCLesbhes of

o et o TS e e T
RT- PCR products cGPF‘E%‘BPﬁRﬁ% t2 B d1P=O0RE RER Sy&Rar Lt éthg the above

reaction conditions except 2.5 mM MgCl,, and cycle conditions of
94°C X 20 seconds, 58°C X 20 seconds, and 72°C for 10 seconds]).
The resultant 216bp gencmic fragment was denatured by 10-fold
dilution in 0.4M NaOH, 25 mM EDTA, and was vacuum slot-blotted to
duplicate nylon membranes. An end-labeled "wild type® primer

30 {carresponding to bp 1468-1486 of SEQ ID NO: 1) and an end-
labeled "mutant” primer (corresponding to the same segquence but
with a G»A substitution at position 1477) were hybridized to
separate copies of the slot-blot filters in 5 X 88C, 5 X

. Denhardt’s, 0.5% SDS for 1 hour at 48°C, and then washed

35 successively in 2 X S8C at 23'C and 2 X 88C, 0.1% SDS at 50°C and
then exposed to X-ray film. All testable affected members as
well as some at-risk members of the AD3 and NIH2 pedigrees
possessed the C410Y mutation. Attempts to detect the C410Y
mutation by SSCP revealed that a common intronic sequence

40 polymorphism migrated with the same SSCP pattern.

SUBSTITUTE SHEET (RULE 26)



from RNA of |ynphoblasts or frozen post-nortembrain tissue using a

first oligonucleotide priner pair with the 5' priner corresponding to
bp 478-496 of SEQ ID NO 18, and the 3' primer conpl ementary to bp
1366-1348 of SEQ ID NO 18, for a 888 bp 10 product, and a second priner
pair with the mer corresponding to bp 1083 1102 NO
18, and the % W conplenentary to bp 1909-1892 of SEQ ID NO 18,
for a 826 bp product. PCR was perforned using 250 mvbl dNTPs, 2.5 nM
MyC 2, 10 pMol oligonucleotides in-1@08 -cycled for 40 cycles of '

94[err]C X 15 20 seconds, 58[err]C X 20 seconds, 72[err] C X 45 seconds
The PCR pr od e s ed ) ed ) 3
Foster Gty, CA N Sl
het er ozygous nucfesetsdd BN ' and by t he
Factura (ver 1.2.0) amltigemnpbam QHAOVaE( \A@plaﬁed ﬁ!@mlbaaomtﬁmm

packages (data neimﬁrswmmcludmg hear®P li@linOan@faifterdild Hegivhat 6pn: The
Aerr]T substg tu%iQ&xﬁ:ta lun “Lﬁv%‘}t ' Qfefe%h%&?éﬁ ?cie@ﬁ% Jr%%igé}:&éém

site. The exonbarln hi's mufation_was a ro

genoni ¢ DNA usi ng® mgedltfﬁﬂ'ﬂl surgiga élfp%ﬁ OFEHY YRR &Eg‘“‘&ﬁq PTRERAMIRF £8Bp
733-751 of 25 SE® ¢4TINEurigicatrignl. ab’éh%d!}“awdstﬁ@ncsmmr%e@m@% 829
of SEQ | D Nébrrdldehyiebgel ad) peﬁﬁﬂ: RGRer epsdt ivnacdmdi t iThes sim | ar

to those descri bggtpggég_\yu&ggetmgi@g 48 (3bhRPed ﬁetﬁi@ WSR then

product was {ﬁest{:l cted wth Bcll Bever ¥ 3’8’6 reaction
vol ume accor FRAREEREn BPER B8t oco etdhg PEOPEALYTE® wer e
resol ved by non- Hmm ﬁgdpﬂ%i’crtyl Ehe mempzane 'in oxpesfefhypEidizagien
subj ects wi th w beltwese theqpesine thet REA bl occur. bAfRER ywaaiking!, tle cdemdrade
Nto 68 bp and 4fabhnsRGHCR LAMLENESIn andSEIMARE 46e6 iyt nbComiulich 10

be cleaved into é%w_bﬁ g ?G:%J%ilm e 2R orad:.o%:.l'agrs %er%cg:&g%oaq& e to

M239V nut ati on: bst|tut|on a etes a
‘Nalll restr}tti Bﬁv%lﬁrb f°5| PRR YRy SeMeral dayg, o h7i@goras RStRPITNeA Yt i on

to be detected bgompatiisbncheistandard RNMHmaiBersyy d@majgpsbmicf BNA usi ng
"10pMbl each of oaugsridicgphbhe revealed & PROMOHSHE I Hahd &P IA0RL1ORGiYe B2

1D N 18 and th?i%ﬁ@'zeﬁﬁnéné‘&in% V\%H%%LQS 11645107 Phébd Rotther® b1deER

Eggféibg?goggge demonstra:ed that the PS1 é%ngggs exgﬁffsed in alnga the tissues

pol ymer ase, 3%0 W‘EFNFFIﬂS IrrCl [err]P—dCTP 1.5 mnl\/gCI[err] 10 m
vol ume; 30 cycl eBx3 : ot : ,

X o 20 seconds, tz%sasil&bb : a%pm% 1t2em | ‘
reaction were IL@ dssi%n %nge«%”?.a SiddrCh e 5 \l,JV.C n % gthheﬂg:fiffer(fug

Bever]y, MA) for e restriction

non- denat uri ng pﬂ?%ﬁﬁsy%n*’ﬁ% npalegride Fw%ncgnansertw. s&Rl 'F%cf-lﬁ'?t
‘aut or adi ogr &&fhy . chessvaltegub cbitld -3Rugth |conesigects, theoentire 85158PNR5, 15

‘and 6 bp, wher eagedqidhddlUidNinseté@NEfito the expression plasmid in the correct
orientation, and includes both the natural 5’ UTR and 3’ UTR
sequences as well as the entire open reading frame. The open
reading frames bear a nucleotide sequence cassette which allows

30 either the wild type open reading frame to be included in the
expression system or alternatively, single or a combination of
double mutations can be inserted into the open reading frame.
This was accomplished by removing a restriction fragment from the
wild type open reading frame using the enzymes Narl and PfimI and

35 replacing it with a similar fragment generated by reverse
transcriptase PCR and bearing the nucleotide sequence encoding
either the M146L mutation or the H163R mutation. A second
restriction fragment was removed from the wild type normal
nucleotide seguence for the open reading frame by cleavage with

40 the enzymes PflmI and Ncol and replaced with a restriction

ENISE

EBL,

SUBSTITUTE SHEET (RULE 26)



gi ves fragnents of 55, 50 and 6 bp. 10 Det ection of the 1420T

nutation: Simlarly to the . procedures above, the 1420T nutati on may be
screened for by PCR anplification of genomi c DNA using priners
corresponding to bp 1576-1593 of SEQ ID NO 18 and the conpl enment of bp
1721-1701 of SEQ | D NO 18 to generate a 146 base pair prpgt;eé oB?Hs
product 15 W?ﬁ'r’é e probed with allele specific oligonucleotides

t he wild-type (e.g., bp 1616-1632 of SEQ ID NO 18) and mutant (e.g.,
bp 1616-1632 of SEQ ID NO 18 with a T[err]D&substitution at bp 1624) '
sequences. Exanpl e 12. Tansgenic mce. 20 A series of wild type

ot on o ¢ SHRBARE FRAE" che ARSI R eaEs ‘SRpulnb e, apape
generated by site-tHtatdeBd the AGOY mitasiionof theh A28PY feiFatirns thes3:286%1)
and cc32 (PS2) usimgrationst timel 1392V eminatjonsor Zhe C410Y mubhitdorrc32 ahdirdc32
and their nutant V@Sia@Rs MEd:SindS80cdidbinatibh V¥l rhdP tHeAnE86L Yr HHEIRT

and wild type BS1 and,| ?ﬁ f.%’deﬁswirthh pﬁSE{{ﬁs&%‘j rkﬂaﬁi@%plnf‘iég%ioule LLE S-liade

class, referred to as

appr oxi mat el y 200 Bp pking 3 Mar3-PEIRY Sxagmenty bPéﬁ?"éﬁh e eS| ’é‘?eelffrb‘éFor e
the poly A site bymB@atidngeand mPﬂmIr@@RerM): beafing bné¢ RSP )the Thtter

second cl ass, msfatibad. t 0 as "truncated” cDNAs wer e prepared by
repl aci ng the 5" u (=1 %Ph S |3 e
(Kozak consensus scralltl{fg%%lé f};dcé.tlgg o at C%O Qgﬁnﬁi Q%%gg'fs%&rt
codon. 10\ CEMRRFYCFEt | ¥4 ﬁ@?ﬁt’aﬁ’ I‘Ef’et pe%%?&ﬁ S

35 and PS2 cDNAs,ths @5aPER seaueases | from §Bb¥elenﬁﬁhe“ﬂﬂ tYRECcer Mytept cDNA
one or nore of t hesécpidmusng ThieC 501 STRM@qlhlnticd amis| kepIaced withd Synthevbs €

used as a source Oélib%ﬁﬁci%ti&éecgﬁé’ﬂiﬁhbog ﬁBnIt G:@BEQ:%H:.%n sitdl é‘di’;'mc/C) and
The cos. TET expression ector é% q_Trl vg k icg 2,5 d

cl one cont ai ni ng t%e"gﬁ a’?ﬁseté ozak Initia WB §8F%4099
PCT/ CA96/ 002635 around t:he ATG at the beg:umzng ©of]the _PS1 ORF [bp 249267 pEFEQ
in detail by ScottImetNcel 1)(19%@) 3anUTRisiazoreplagied with (083jigois eandde®S2
CcDNAs (full lengt Fe&xretsg,uaaﬂga@o ¥Ré Ecompleh&Sedredpl P46 -12888 YEWEY 1DINDL 2
Sal | site. The fi H—Jgfﬁ%ia% EEGHY 3 Le 2t ‘E'&eOE %néequg&%& Va@Rkhdd of
the inserted cDNA. |s 5 ankin e?'g nce i,nc g‘i ene
promoter, 50 bp oftBiSpeenstruch, were. gﬁ’t | B é‘&sFﬁbf%t ofietapts feApences
donor site, a2pP ktﬂescribﬁﬂrﬂp"eaﬁa ah%maFéePétheﬁpérP%MIeNFeéa!%%?B as

i medi atel y adj acedéascribeficakbdwve.Sal | site into which the PSL or PS2 cDNA
was i nserted. The %héeﬂufacaashaakléua;sfcbectélsl%hade&%@ﬂ&éyc&ﬁﬁealo
approxi matel y 8 kbfgs%.gnﬁg.eoc?ﬁ nopndtll BT ASC 50 fsce of e Defures

pol yadenyl ati on si | ST cOns
, n the elxminatxon of four residues in the N-terminus (SEQ ID NO:

25 3).

For eukaryotic expression, these various cDNA constructs
bearing wild type and mutant sequences, as described above, were
cloned into the expression vector pZeoSV in which the SVé60
promoter cassette had been removed by restriction digestion and

30 replaced with the CMV promoter element of pcDNA3 (Invitrogen).
For prokaryotic expression, constructs have been made using the
glutathione S-transferase (GST) fusion vector PGEX-kg. The
inserts which have been attached to the GST fusion nucleotide
sequence are the same nucleotide sequences described above

35 Dbearing either the normal open reading frame nucleotide sequence,
or bearing a combinatibn of single and double mutations as
described above. These GST fusion constructs allow expression of
the partial or full-length protein in Qrokaryotic cell systems as
mutant or wild type GST fusion proteins, thus allowing .

40 purification of the full-length protein followed by removal of
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with Notl (PS1) or Fsel (PS2) released a fragnment containing a mut ant

or_wild type PS gene under the control of the PrP pronoter—The——....
rel eased fragnent was gel purified and injected 15 into the pronuclei of
fertilized nouse eggs using the nethod of Hsiao et al. (1995).
Plat6|6t_de§%¥&%ﬁ omﬁh factor receptor B-subunit const pgfitassozs3c DNAS
were al so i ced between the Sall (full | ength PS1 cDNAs) or

H ndl Il (truncated PS1 cDNAs, full length 20 PS2 cDNAs, and truncated PS2
cDNAs) at the 3' end of the human pralt®f et derived growmh factor
receptor [err]-subunit pronoter and the EcoRl site at the 5 end of the

vector (1 f?Sg”@‘@en syl [ procSil 4 chRSAR BulBu il H poidd PORKEDS

di gestion were °Bu‘?’ﬁ |“?§gaﬂﬂt%ﬁ}‘8cgé'g%38ntﬁ%cﬁ:?rrdn 2l ém& c

fertilized rmusepro uctign ¢Kithg aRmachddiseduenseasowiesponding gy the

Human [err] act i ydxapkil fic tacid®B1lcoyl domain édweenr BM6 randdr TMY of thenfallhe

gal4l k; I tfe ;n;] spE AdddenTp .%oééﬂft Egﬁﬁeﬁrﬁdﬂcﬁﬁl@ky&)@ ﬁucleot‘iﬁ?ﬁééﬁfﬁdeﬂgkuﬁ%
o e hu err].acti n e

actin pronoter, ”Btﬁﬁ[t gs‘kuefg:eb%eﬁﬁ% E#’?? é’e A%EW ﬁ?fa

and intron) and WYFRtpoR oF Yhe Pﬂé%r“t“ta"-i°¥ol I TOHEwes accomphighed, by

growt h hornone gestaivierisgquicuc eype o autantistgruesver fion Bppovrimte en'onsesas

well as a pol yadsnHeal uing a 59 81Edonueibbt VS piiRdr tdorx@basdiny to bp

PS- contai ni ng, fr%%g%&f@g?m"@é 9elos B | fels eﬂa@ﬁ é(?%?ifigﬂoﬂ ’L&Qet ne

exon

pronucl ei of fer eggs usi ng
(1995). Shhoift & 3t eP‘F&“Fi‘-&sE%’EﬁF?PPGE:’P% tqagbeaﬁmeea\ag
wer e i Nt r ocRAKSCH 1AAB ooh [REQURD MP v acwith dTis¢ ECHPRE nastuictinn tsdge

between the Kpnl (e/iaarTdpynsthisas) Dowdd)e1bnim oZheneaPirvpetate wiitakknase
Bgfgzggg and thew:?i@'tyﬁétﬁuéi@%ﬁﬁ&éugé&fuehgg gbr:’é@ﬁ&?gattg&he héfdrophm::

D113 - 15 AiSHCoPORR SRR h HEE RETHY ABFatRe S§EfL vichin che
Pvul I / Hi ndl I | PGE{XPSﬁ Eﬂ&%‘) or Pvul I (PSZ cDNAs) di gest i on vas used to
‘rel ease a ampile as dimee (HdAAfe n b ) cily : ramed

injected i nto t hm&laemasé Gm Qhef@éi 'dehéeéaﬂniiésﬁsﬁ dessﬂ

ve. Ex k
'S * Semimek MO el B ¢ Al iAol
of cel | ¥dypekigatign pripRerags galnsrepetiom; fECR Mﬁfﬁérum )?T A
human enbr yoni ¢ xicfueps 20sprasent ing dihegmatre cBNAZCRIF sequetce qr genombgen,
San Di ego, CA.) .pNAlherBSlclnh2B6? ad\Ahei ASsBY adtationd)t gehbmic \DNA Garyine
the same full | eang Qx@ﬂdcétf Yac gk ﬂxﬁ%mg t‘i’x@sﬁﬁth@%n' E r @D BB methods
These cDNAs were | % aéjes r;(ﬂn pr onot er and e bovi ne
growt h horm)ne paﬂ i;‘?fa'e §f 35\#3???%': *pPcDNA3. The

PCR products were then denatured and slot blotted to
duplicate nylon membranes using the slot blot protocol described
for the €410Y mutation.

The A260V mutation was scored on these blots by using
hybridization with end-labeled allele-specific oligonucleotides

30 corresponding to the wild type sequence (bp 1017-1036 of SEQ ID
NO: 1) or the mutant sequence (bp 1017-1036 of SEQ ID NO: 1 with
C-»T at bp 1027) by hybridization at 48°C followed by a wash at
52°C in 3X 8SC buffer containing 0.1% 8DS. The A285V mutation was
scored on these slot blots as described above but using instead

35 the allele-specific oligonucleotides for the wild type sequence
{(bp 1093-1111 of SEQ ID NO: 1) or the mutant primer {(bp 1093-1111
of SEQ ID NO: 1 with C-»T at bp 1102) at 48°C followed by washing
at 52°C as above except that the wash solution was 2X SsC.

The L392V mutation was scored by amplification of the exon

40 from genomic DNA using primers (5’ corresponding to bp 439-456 of
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15 transgenes were expressed at high |evels. In addition, PS1

and PS2 have been expressed in COS cells using the pCMX vector. To
facilitate tagging and tracing of the i ntracellular localization of the
presenilin proteins, ol i gonucl eoti des encodi ng a sequence of 11 am no
acids derived_20 fromthe human c-myc antigen (see, e.g., Ev

1985) and W%?f@d?ﬁ’zed by the nonocl onal anti-nyc anti body W&%‘ggﬁ 2
(Product CRL 1729, ATCC, Rockville, Ml.) were ligated in-frane ei t her

i mediately in front of or imedi ately behi nd8the open . reading frame of

PS1 and PS2 cDNAs. Untagged pCMX constructs 25 were also prepared. The

c-nmyc-tagged const t re,also ., _introduced int cINA3 f .
trgzsf ec?igon into %Ic%e\lﬂ@s 1640 3 cmﬁléar?sefle%fy 5r?d%€’é%%°ﬁgén%fIchP()nl%)f
these constructs h#8ing stgadard BOR-buffersegditinnscerammthohat b mgppsiun
according to the concentrationrvas 2uMrandcyclie @rdigions were 84'Ca¥Xelio fsmconds,
transient 30 expresd gn2@fdeionds, el ¥2°ck Y BebbadSf €Th8drddul1RIngCIdd base
sel ected using 0. Sip W GRIE! fildhebll DGO diRbEured ag descr bR’ £551¢H Bhaoy
transfected PS protelns was assaye stern _ . 51 OF usi ng e
anti-presenilin an'f“i“fﬁii'l"ésa&g@l, ':Sfé"g?ﬂi 38gduplicatect? gudoRpByebragese.f | Jhe
cul tured transfectpresssicesoncaksese ob|the mugatiqwasDshers sehr&dRY 1 ngy/ ni

| eupeptin and apr odiffietential Wyrtidheapicii eoneiftpicat wild aypsaendialapeleacd
Ry dng 0L LB S BB Sl BRSPS SN, B2 Al ol
vol t age (%/) %ﬁ%"é‘p&‘}}f’ﬂ% iiﬁ‘éfnwgggf%@be&fvf%'épﬁf nfl‘%‘t?’sbg’sf%rr

40 1 hr. The prbect4e) ey hyhrddigabinn afi #5'Q padt then gugFessive washing)@n

96/ 34099 2X SSC at 23°C and then at 68°C. PCT/ CA96/ 00263

- 114 - pol yexfgale 208t i BQHI®55(-doiyek 168, TBS, pH 7.4) for 12 hrs.
Presenilin cross-reacti C .were |dentifi.ed ysin . biatnvlajed
goat -anti rabbit secon ,ae?ptgg'%t %"So" nlcé g?ﬁtabsmdmgwc’sagirflz%ncf l?gi lﬁgg £

hor seradi sh pefoxi BERREICONRRY SEFRest e PY( PRI 14 Rhase tyghniques and purified
4- chl or o- napt hol , kndevedeegphrgee high dpresBugecliguid chromaxggodphy os®eptides
peptides were assayése RovibeheIy 16hRed | 4 kéPhole 1impbO!leridtfanin (KLH) via
anti-preseni|in aniigatisas SeaGlgedctnabozel had!Podbinie vy REePLAGh! bt a
pepti de antigen), and culture, uepe%ng#ant fr.gmsé e . %y%ﬂgrra MYC.. .
1-9E10. 2 dil Uted 1YRFREP TREIdH, o BRE Bepkide Ltgrmipns’ AR R 1y
(to detect the%ycteasmegpe) . Thiz pdpdEienald repidue dopf RRA ARPEAYIRGFMIRL1B0OIB0
kDa was identifi edtliey prathinfsdduence andinviasuinghsiednohly tanffabillitate Jimkige
the nyc-epitope angd Redl ®8x moldcull.Cotle IspBeftid prabawing Vebtences to which
nyc- cont ai ni ng pl 93k5eM o raislgééhdé 3k zdfowg.kDa and at -70kDa were

I.bodi' e

8oy, f

detected by sone 1 presenilin, ant . For |
‘i nmunocyt ocheni stry, t rERYFACPRY Y e fixed wiltBft antigen (PR R APGe2

in Tris bufferdd saline (TB3L42washed ext ensi ve?qr-44

519 109-123
520 304-318
1143 346-360

These sequences are contained within specific domains of the
30 PSl1 protein. For example, residues 30-44 are within the N-
terminus, residues 109-123 are within the TM1+2 loop, and
residues 304-318 and 346-360 are within the large TM6+7 loop.
Each of these domains is exposed to the aqueous media and may be
involved in binding to other proteins critical for the
35 development of the disease phenotype. The choice of peptides was
based on analysis of the protein sequence using the IBI Pustell
antigenicity prediction algorithm. '
A total of three New Zealand white rabbits were immunized
with peptide-KLH complexes for each peptide antigen in
40 combination with Freund’s adjuvant and were subsequently given
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with TBS plus 0.1% Triton and non-specific binding blocked with 3% BSA.
Fixed cells were probed with the presenilin antibodies 20 (egrr-

anti bodi es 520 and 1142, above; typically 5-10 ng/m), washed and
visualized with FITC or rhodam ne-conjugated goat - anti rabbit

secondary %b?g@m%r c-nmyc-tagged presenilin const r UGicTyCA96/00263

hybri doma 2 supernatant diluted 1:3 was used with anti-nouse
secondary anti body. Slides were nounted 25 in 90%glycerol with 0.1%
phenyl enedi am ne (ICN) to preserve f1 ™% escence. Anti-BIP (or

anti-cal nexin) (StressCen, Victoria, B.C.) and wheat germ aggl utinin

((51 EdY <L3§|b§| rsggpg/gibl%gst%)iﬂﬁr&ions dtS gevar B kﬁesnsulsendﬂ.%fs%?acwaey cul um
anti-actin (Si gné""\‘llgﬁ&%‘i £, ﬁf‘%’ ptide a?ﬂ‘f ﬂ;?% a\é\%gtlgé’ p&?ﬁg‘s‘? wlek!
(22C11, Boehanmgaiunsniifate) a\?&l pfies ueref Flp%mﬂ#l{lm! m*maéee#ntith
Si gma) i n neur on@ulfoREiMSEFarodd eibd ercal uriupled egixin chesappkorriate peptide.
denonstr at ed 5ha&n&Qefiﬂﬁlﬁuﬁmwﬁmﬂy%@ar&ad@A keﬂxb%&rﬁ&lﬂs%@cxficw thin
e oo et ", 2 RRELLCLI G Yr: SLERSrPRIdILG) BRLociit shOSPLISAN Y ore

O u

suggestlve of thé en asmc re |cu 1 appara
is simlar to thé’Psﬁbé‘E‘P"b‘EdsFﬁ“m unt ransfect ed cells but is nmore i ntense
sonetimes spilling ov&he spedifigitheofngsrhaantibolyavwas confirmed by three

Co-i mmunol ocal i zaleis@8. Of it , CedBif detected! SiRgeei pradminast Bundsved the CHO
and COS cell g4t r%BiESHi% 4% %0%%%%9&8%@ b@e&&‘i‘n%c 1! 39 Wb RERSEotd be

(I;(éq-/s&gg; 30263 brain hcmogenar.e Second, each crossmcted with recombmst

expressi on of thd&usiansprateddspearing| tke gEpropniate sequence gnFhirdeebalel | s
was thus proven lpulanbe apecatdedlilyt byocked byl\piéisorptDén withi eesombidiant
(using antibodi epg 1‘10,..,pr,§§ee%‘}u.l,ugf,z eptidgdPove, and using the nonocl onal

Py K o0 4 thradglts ?%n o §3§§sﬁf'?ﬁ°%%%r Hersas slpersiions 8Fr ety

chronat ocr aphy. transferaserdGifk fusipn:pretainschane Reerhusns %9%96?%(?9%
t he bi ochem eakibudicds.onTbé fivstpfesiaom proseiP3bclnded mpimootcids 131

were isol ated usiingtathiniishy o€ hETRL8Ed A \5ST. A'ﬁﬁT‘sfe'éSh@nfuszonprEQéih
contai ning the PehellBLe dihol 80fs BEEDRIPUCRS GBS 1080 ddhasn bEH Gufdea

was used to prob unan brain extrac ralin

tissue by Po Ot r &7 FRT phﬁ‘l”ﬁFBﬁ‘F'tsalengaﬁi’t'P t%egﬁlf}i%(ﬂ? PRBFF%HFFchﬁHﬁ#ﬁ&
was el im nated bpypinsertdng khe jappropriateinucheovisie) sequentes ia6gcPeRS-2T
GST- bi ndi ng conpexppéssinh plasnmi Ubakad). WThe gésiliihigoaensitnitts0shchaids.
These GST-f ree se Qﬁé&e%fcﬁéiﬂ?rs%rt bea d %‘i‘éQaEé‘P' Miﬂ%&%ﬁ?&feﬁm@
proteins roduce !;J S| re% functi naI DI Q ng,
pr ot ei ns. These ﬁﬁf%?(e e sﬁe%n%?fgia@d &?ﬁge’?ﬁgsﬁ opces were
gl ut at hi one- 28ph&raBeferieds intorfHba Bxeelisiapd wHRYREAIOR ?ﬁ "-he f“31°n
proteins was induced using IPTG. The bacterial pellets were
lysed and the soluble GST-fusion proteins were purified by single
step affinity chromatography on glutathione sepharose beads
{(Boehringer-Mannheim, Montreal). The GST-fusion proteins were
30 used to immunize mice to generate monoclonal antibodies using
standard procedures. Clones obtained from these mice were
screened with purified presenilin fragments.
In addition, the GST-fusion proteins were cleaved with
thrombin to release PS1 peptide. The released peptides were
35 opurified by size exclusion HPLC and used to immunize rabbits for
the generation of polyclonal antisera. '
3y similar methods, GST fusion proteins were made using
constructs including nucleotide segquences for amino acids 1 to 87
" (N terminus) or 272 to 390 (TM6-+TM7 loop) of presenilin-2 and
40 employed to generate monoclonal antibodies to that protein. The
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phosphate buffered saline, the isolated collection of proteins was

separated by SDS-pol yacryl am de gel electrophaoresis (SDS- PAGE;
Tris-tricine gradient gel 4-20%. Two mmj or bands were observed at -14
and 20 kD in addition to several weaker bands 25 ranging from50 to 60 kD.
Phar macol ogi ¢_nodi fication of interaction between these Gloivo2add
the TVB[ err] 7MWF4M8y be enpl oyed in the treatnent of Al'zhel mer' s

Di sease. In addition, these proteins which are likely to act within the
presenilin biochem cal pathway nay be 30 -rkdel sites of mnutations that
cause Al zheiner's D sease. Examal e 15. Isolation of presenilin binding

proteins by two- 2s2- Egpréudsﬁ)égaﬁhééﬁge?&e also clea-mad deeh | il ok {lasm he

interacting with t reseni expre

vector (pAS2-1, Clxeieaeed. %‘n\%gdgpé?él"g?%dlw Fzggﬂ“ﬁ’dzg ?I?P its Re PERRATR
cDNA sequence p@riwcwlomjl @mttheera-e5| dues 266- 409 of the PSl protein or
resi dues 272- ¥¥amB dsPBajere . Si t es of

t he vector ¢ The re I ¥ n : )
bi ndi ng domai n cou I edi:fn ofr Jougf;?ﬂe@%gk %b 7&%0(()3&& e gener"al':ss?l‘i
B2

zfrre e})er r pbOfi. thg

protein or to the ¥BRhRlaste % W&P fEER brain tissue uging
96/ 34099 a f:.rst ol:.gonucleot:.de primer pair ywith thes% hHEximer

- 116 - exprca&&esﬂoﬁwmd%m-saswﬁmborm aBonapdiithle purpsfimes
pl asm d DNA from hUREE A k8 &ﬁ%e@é\mé id¥ 8EY. 10 WoQ YEAStor a sYSiBY

t he protocols §f t he " Cl ont ec éonrp «%rmgg saf t\/\@tgy&rlg o

(C ontech). st PFOSHEE- ans AUl orat T cDNAS iCh 5p| Rteract wit h
the TMB[err] 7 I oo;FQ?G‘RﬁP?P‘?/IIé‘IgetSeIP%c:‘to@& HIWHI@ SEQ ?%sﬂost 38 c At §heed 1 |REAMET
activation. The clcomplementariyucohisp 1909-3892HfE8EQYIR WO:ohx dfiimie 826 bp
sensitivity and tRgdaase! t secf whbeperforhamm‘ganﬂoqmmsme ixnel aatgdye,

PCR and sequenced., odpxlagl e ﬁ‘nhh}% ﬁ‘|16 rnﬁ_ng;%éga?rﬁ. 4g0&, ggl LEV °c X

cl ones were obtai ned | on, err F‘g
Br' r8 col

sel ection, catPied? secgpds, ? aSc’Sr’c?aﬁSE ORRT 1 726 ¥t FECPR
for selection pxodpots twere eegesnaed by antamated cydlen ssquengiagndABI,
several (5- 8)rostdepentignicas| Ak Thec pLeSRIceny sNARLErYes sere [beanned

i ndi cates that th% gﬁ é‘f an@éﬁﬁiaéomuﬂt{&@ l:@'néiﬂe:ct inspection

r epr oduci bl e. ransgeni ¢

a ni ¢
C. elegans were o dub A I"B‘I‘nﬁ'&t | O% o’f and Q%%%eﬁc«? Na’ﬁ%at\?é:c?ggg
pPD49. 3 hap 18941 Jaﬁdlbmg"'%"ﬁﬁﬁ paskages (%Pe“EHo%IW‘Por this purpose.
Using the first of thepeteetion f £Be NY4LUTagutaticd: cThyd»T aubstintusdopecat

in which a normal hiPdooede 787 cPéates 4l BBLI (Je3P2Yee M6 Bk OGtHRCdxon bearing
Iranstor med ani MRl 4ehard on) he +|§§Hﬂe&5§1?%l 190 S S §eRbm Y DRAMERILPNA
on northern blots 10 tS_usl eﬁ%\rﬁ Rr er é:cg)gaaggl of
anti bodi es 519 pMol each of ol onucleot; es correspo o bp

25 SEQ ID NO: 18 {end-labeled) and the complement of bp B46-829 of
SEQ ID NO: 18 (unlabelled), and PCR reaction conditions similar
to those described below for the M239V mutation. 2ml of the PCR
product was restricted with BclI (NEBL, Beverly, MA) in 10 ml
reaction volume according to the manufacturers’ protocol, and the

30 products were resolved by non-denaturing polyacrylamide gel
electrophoresis. 1In subjects with wild type sequences, the 114
bp PCR product is cleaved into 68 bp and 46 bp fragments. Mutant
sequences cause the product to be cleaved into 53 bp, 46 bp and

~ 15 bp. '

35 Detectzon of the M239V mutation: The A-»G substitution at
nucleotide 1080 deletes a Nlalll restriction site, allowing the
presence of the M239V mutation to be detected by amplification
from 100 ng of genomic DNA using 10pMol each of cligonucleotides
corresponding to bp 1009-1026 of SEQ ID NO: 18 and the complement

40 of bp 1118-1101 of SEQ ID NO: 18. PCR conditiocns were: 0.5 U
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520 and 1142, described above. Vectors were al so prepared and/or 25

in_ected bearing a cis dauble nutant _hPS1 _gene (MA46] and L392V). _ __a

normal hPS2 gene, and a nutant (N141l) hPS2 gene. Exanple 17. C oning
of a Drosophila pr eseni i n honol ogue. DnPS. Redundant

ol i gonucl eot ctn ccn gar tgg acn gyc tgg (SEQ | pceeEasd@pzeand 5'
rca ngc (agt ngt rtt cca (SEQID 30 NO 23) were designed from

publ i shed nucleotlde sequence data for hi ghly conserved regi ons of the
presenilin/sel-12 proteins endi ng/ betthrming with Trp (e.g., at residues
Trp247 and Trp4O4 in PS1; Trp253 and Trp385 in P82). These prinmers were

géfd fi)r g[ Qf%sgvoggm %ﬁ&‘bb’ggidcq][ bip-40rEy al. gsm@fu erid mx
err err 5 r [ a
a ?% Lr.ﬁ JJ g 320 l:c nt%n @%N.A)I gﬁg};g m% qg cCX

enbr yoni c D. ucts Were ‘then re ‘usi ng
cycle conditi on%P &econder r‘:j"Cgener%tela 159[kn PF&d‘*c’E) 52 a‘ﬁd°§72{1\9r PFR x 1
and internal caresetien wexckidddnted to poimbrand reéstridtedcwitlyayy thoff NialXiar
gar aga aaysga (wHp, | Bet}1y, MAP4for@Adhsurs ! ! The! rédiirilctSoh ArotRicRs ! werd I

EZ;THJI[ c gn g c Xé\ SFQ-esolNQd ép \m%gé? i%gging 891}5%19&98&'&4 g¥3S eiég&%%ho%gié N&a

PCt / Ca96/ 00263 vVisualized by autoradiography. Normal gubjects show Gleavage pBS.
These products pmdacteqe®rfided3andls apinétkp c whegeas the myRantpaequeade ng
frame with a pujiidsveragmeitsaeEdssegucase ivghl y honol ogous to that of
the human pgeseni || icelbldn [BIRBNIANAS mucaciddloNgliiothiiy 261
conventlona D nel gas er c ?& mf'\ % arymé trat g %I
recover six i ndRERSH <0T 'B‘f“écilfﬁ Y b 8¢ Be'(%‘? &s ﬁd%%n
pds13, pdsl, pmliﬁélsatm Of QGWMPNMMWMFW%MGEGPOWQI BAgest
ORF encodes a 1576pabypegt isk@ Db Mokl 1armand thel dompldrent?&Eibie 7ziyivor tdfe
erin] pr gseéﬁd 'IBSNolQ.aE&%nBéﬁ?ﬂa&e AS$gy SbafsQernfi‘gar'oﬁQEQr mS/rxﬁfs H:‘éduct
err] penti.des e ac o dar cid
for 60 tl m nu'?ags ciﬁ be 8? \9141} Q1185 & E 1rgt\g|nucl?ogt Jes e &

r'onTtrozen: cere
hi st opat hol ogi C8t4dyEYPE (8@ |'rHﬁdl%éé%fﬂ:ﬁﬁw?rﬁ%sisbr%WF (e.g..,

mut at i ons; sporklil®1AEL632 off SEQNID RPowhS fwith g TS tanbstitution ditsbpsk§24)
ot her adul t onsﬁqugacegeurodegenerat ive di sorders (HD = Huntington D sease;
ALS = anyotrophig, ey 4l ; g{- 's Syndrone (DS) and control

subj ects w_t ho \ g centri ggatlon at 200, 000 X
g for 20 mi%futes, s V\E\%"e and WakARN Eﬁlf?‘b‘fn ReIPRET aexe

di | uted, neut r :qnssFuGkeR e@&i’rﬂﬁédubfhsoprﬂwmnw quransgeni@ micef er ent
speci es of AB, Mudantnversichnsabf PsSi anid bszliveregerexred bpnsitwodirBdded 7

(which detects rﬁﬂab@ﬂ@&s of fth@”bi&?edcéﬂkﬂé 33ARs AN AndNEEDS ApsBMN\ugthg

“(whi ch detects ééch reS| dues) were used first to bind all types
of AS i ncl JHAR ?ﬁt? g8 forms with or without N-termnal 25
‘truncati on 28BNT- 77) ONASnFG33iankoGE3Aans Fhedy MUtARE YexAions wergmgedofo
Two additional pmepackeoted classbedofsutaht cdnd wild type PS1 and PS2 cDNAs, as

described in Example 8. The first class, referred to as "full-
length" cDNAs, were prepared by removing approximately 200 bp of
the 3’ untranslated region immediately before the poly A site by

30 digestion with EcoRI (PS1) or Pvull (PS2). The second class,
referred to as "truncated®” cDNAs, were prepared by replacing the
5’ untranslated region with a ribosome binding site {Kozak
consensus sequence) placed immediately 5’ of the ATG start codon.

Various full length and truncated wild type and mutant PS1

35 and PS2 cDNAs, prepared as described above, were introduced into
one or more of the following vectors and the resulting constructs
were used as a source of gene for the production of transgenic
mice.

Ihe cos . TET expression vector: This vector was derived from

40 a cosmid clone containing the Syrian hamster PrP gene. It has
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specifically detect either short-tailed AB ending at residue 40

(anti body BA-27) or long-tailed AB ending at residues 42/43 (anti body
BC-05), were then used to di stlngwsh the different 30 Cterminal forns of
AS. Two site ELI SA was carried out as descri bed previously (Tanmaoka et
al ., 1994; Suzuki et al., 1994). Briefly, 100 [err]g of Egﬂggg,ama

" peptides or tWQ’g’aﬁ@? natants from brain tissue were appl ?e nt o

m cropl ates coated with the BNT-77 anti body, incubated at 4[err]C for
24 hours, washed with phosphate- 35 buf f2dRed saline, and then incubated
wi th HRP-1| abel ed BA-27 and BC- 05 antibodies at 4[err]C for 24 hours.

HRP activities yed I s I nt

m crowel | peroxgg °scr"§e§ ’é’?n‘%éa g§§¥€ }erggrl Bg%éﬁ FI ca*ﬁAg:I evel s
wer e conpar ed (19551‘. weéﬁld%rﬁﬁt F oﬁfﬁ%lu%ﬁ'?ﬂj'-hpaf'r 'é’t':}”ﬁaﬁ&@ht"‘frec ests.
Joint 40 eval udbserted imitb this ABcteofaly Htda$all witag tThe Sipabrcomexnars
MC122/34099 contain 2% kb of 5’ sequence f%ank1ng the insé%EEﬁCéﬁﬁﬂgoaﬁﬁs 5°

- - | e

ABL- 42 ?ev?lign'?r &BLfi\%gF‘Ei g;nr}_é,g g?i%% ig"" {)&e/c gv% dF'a v
di stinct from 9genetfodm Peed Fegioh $X02s R 5 sﬁi rats Pﬁ' c%r?t B s.

I n cont r astiptréme@ang euepmeeae%nqug&iSha}ﬂ@tﬁﬂemdePFFkY@i%Fs

5 were consi degedthe adlt 6PEd td SARN ehe] psAR)ry, PSRAEINR (@BOLiAskrtedD)

and | ow (contr ol %; ?1 sequence ﬁ%ﬁ:’iﬁ Céld mer&mninﬁc del8€an

concentrations 0 v rlous errl, Ls cerebral cortex
of 14 contrdP apprgwg&l g m"t@‘ fclf\/é gu%r "ttgaﬂffete& Keg-on
neur odegener at i vacluding %ESW%%‘EH&‘E@‘BH# he Yggptirmf this CRAEIYEE

of life, r edeRl sk DNIPE1) Oor FaeCe(RSHt reheagdd hothagiemtt conthimling arr |
(Alerr]1-40:  ueBnfbhr Qifd i /par gone'\Rindek SEREE conEdbl Alfeithexpdd: 0. 17

0. 40 d | /
Aert]x- a2l 43 OB " re%%ﬁ?%?rf'} aghieat lad o3 §§’T&°%5FL| {{e%’jéerr]
pepti des wet® 15nt§|‘g‘i'ﬁfﬂr8§Hf’}‘§/i @fe§5’€"eidj1’ﬁdt‘ﬁ%“§?er°§51‘a‘l‘s £8g Bethad ofour

subjects with PSsiautet |ains¢(.$Q£rr]l-42/43 .54 [err] 2.0, p = 0.05;

Alerr]x-42/43. 23. ,- . , ; b ;.1:. = bditoRa s esubnvn iithe

gg?tcg”t (r)?t Lg{‘h‘)f 'eg qjs] wﬂg@tah] frakti\g{&&%heﬁé%énnthbesau (fu(:%
X |

20 1.04; Aerr RO 574%51 A&‘S ‘ﬁa“%ﬁ% %?é\/\%ﬁf‘% (ﬂééﬂ %5%

(Al err] 1- 42293; PS22¢DiAs . png Byungated %&DNAfbr#q £hgo? 4§nd1$f45he zhwn p
i 0.001). In suplacéletideriv€d gxowithr f30tieR] eecépinxt #tsuimmitt promoter and
Lntcr ease in 'gn&hbfgé&d: is3@EoAF T Hf sAl &id ]of\é\/ﬁﬁe apaepary e d&)ﬁu&n&émédd the
non-signi ficant_incr [ [
Al[Jerr]Ox éslog &8 5r rf s%%?{? ‘Qa%%?o}'e‘%aﬁ{t% tﬁiyéogbsgé errzgf}b
nutants). Thus sﬁﬁ‘eni‘aﬁ‘?'oc@f' I‘or'Fg“lgﬁ‘egT‘ﬁ)ﬁelfgﬂ?%r‘?ﬁsﬁﬁ e“ on ere
signi ficantRy i wedepseifiddonpdciniccted hintspshadpronmplehses fexgdlized mouse
‘observed i ncrea&ggbnubﬁiggthal inechc@i St Bsiers eacabnp@siesdl. t ypi cal |y by a
‘much larger increasepyif, i botbephiets] Bea0haaFsd AbRAS ] WeD indePeed
into the Sall site of pBAcGH. The construct produced by this
insertion includes 3.4 kb of the human #8 actin 5’ flanking
30 sequence (the human # actin promoter, a spliced 78 bp human 8
actin 5’ untranslated exon and intron) and the PS1 or PS2 insert
followed by 2.2 kb of human growth hormone genomic sequence
containing several introns and exons as well as a polyadenylation
signal. Sfil was used to release a PS-containing fragment which
35 was gel purified and injected into the pronuclei of ferxtilized
mouse eggs using the method of Hsiao et al. (1995).
Phosphoglvcerate kinage constructs: PS1 and PS2 cDNAs were
introduced into the pkJ90 vector. The cDNAs were inserted
between the Kpnl site downstream of the human phosphoglycerate
40 kinase promoter and the Xbal site upstream of the 3’ untranslated
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30 [err]

1.42; Aerr]x-40: 16.60 [err] 5.88). This increase in

short-tailed A[err] was statistically significant when conpared t.o
controls (p [err] 0.03 for both Alerr]1-40 and Al err]x-40), but was of
borderline statistical si gni fi cance when conpared to the PS1 and
[err] APP[ er r%v q)%?ﬁﬁ%(p - 0.05). Analysis of cortical samicssbossn an
adult subjec 5 Down's syndrone revealed a pattern simlar to that
observed in sporadi ¢ AD. Al though preferred enmbodi nents of

t he i nvention have been descri bed-he¥%i-n in detail, it will be
under st ood by those skilled in the art that variations may be nmade
thereto w thoutyedQon doPaiHel Riméd PRIsBRoGAIdd el kidiiel BYRE! | BRIt sitikRaTTROPE
of the 8&‘5 4099

PCT/ CA96/ 00263 (PS1l ¢ or Pvull (PS2 cDNAs) digestion was g used to releas - 8ed
cl ai ns. PS-containing fragment which was thgggﬁé.gurifzed and 1“@&

PCSI TI ON 1nto &EI‘@d‘ﬁuclel of fertPIﬂe'B &iuse eggs Siﬁd'ésc(m@l above

34- 44 641- Gl : ; ka

278- 286 63

431- 439 15821350 925 933

443- 451 1965- 1973 Recombinant PS1 and PS2 have beengexprpgsed in a variety of
495- 503 2125<c2133tyydsd |(@.g. PCl2, neuroblastoma, CliigsSSlamster ovary, and
533-541 human embryonic kidney 293 cells) using thé BEONAD vectSFAT3
g?;;? 1337 (E%%;t;w (géﬁ)mffzf’ g} ). 'réaflﬁgggan"doggz cDNAs inserted
1038- 1043 into this vector were "-2293255% ful}okgng_l_%andmted cDNAs
1453- 1460 described in Example 8. ( SP1)

496- 503 1686- 1693 These cDNAs were inserted betwebdb¥hd £ promoter and the

bovine growth hormone polyadenylation site of pcDNA3. The
15 transgenes were expressed at high levels.

In addition, PS1 and PS2 have been expressed in COS cells
using the pCMX vector. To facilitate tagging and tracing of the
intracellular localization of the presenilin proteins,
oligonucleotides encoding a sequence of 11 amino acids derived

20 from the human c-myc antigen {see, e.g., Evan et al., 1985) and
recognized by the monoclonal anti-myc antibody MYC 1-9E10.2
{Product CRL 1729, ATCC, Rockville, MAd.) were ligated in-frame
either immediately in front of or immediately behind the cpen
reading frame of PS1 and PS2 cDNAs. Untagged pCMX constructs

25 were also prepared. The c-myc-tagged constructs were also
introduced into pcDNA3 for transfection into CHO cells.

Transient and stable transfection of these constructs has
been achieved using Lipofectamine (Gibco/BRL) according to the
manufacturer’'s protocols. Cultures were assayed for transient

30 expression after 48 hours. Stably transfected lines were
selected using 0.5 mg/ml Geneticin (Gibco/BRL).

Expressicn of transfected PS proteins was assayed by Western
blot using the anti-presenilin antibodies 1142, 519 and 520
described above. Briefly, cultured transfected cells were

35 solubilized (2% SDS, 5 mM EDTA, 1 mg/ml leupeptin and aprotinin),
and the protein concentration was determined by Lowry. Proteins
were separated on SDS-PAGE gradient gels (4-20% Novex) and
transferred to PVDF (10 mM CAPS) for 2 hr at a constant voltage
(S0V). Non-specific binding was blocked with skim milk (5%} for

40 1 hr. The proteins were then probed with the two rabbit
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533-540 1966- 1973 AP2, AP2-1i ke NUNEer ous occur ences

537-544 2104- 2111 s t hr oughout... sequence

632- 639 2407- 2414 NFI L6 611-620 1567- 1576

MED1, MED1-1i ke 1121-1126 1235-1240 890- 899

1945- 1954 1126- 1131 1716-1721

1062- 1071  WOI6B409 \\h 96/ 34099 PCTICA6100263
PCT/ CA96/ 00263 . - 120 -

TABLE 2 PS1 Dormai n = 114 - Approxi mate Position '
N-t er m nus 1-51 ™ML 82-100

5

133-154

TMB

1184-194 10
TM4[ err]5
221-238 5
TNG

263- 407

C-term nus
PCT/ CA96/ 00263

10

15

20

25

30

35

40

JM}&%LE ihoies (~1m§9$13ﬁ?rsss (PH 7.4) for 12 B¥e.
Presenili%4pﬁ;i? active species "e%ﬁBf E%%g;ied using
biotinylatgyygoat-anti rabbit secondagy.-antibody which was
visualiz@d ugitlgy horseradish peroxididbé-conjugated strepavadin
tertzarz aléﬂfﬁgﬁlﬁapthol and hydrg 8n oxide. The c-myc-
tagged pre lzn peptides were assa estern blotting using
both the,antispresenilin antiqu3q96pggggﬁped above (to detect
the presenilin peptide antigen), and culturd] supernmatant from the
hybridoma MYC 1-9E10.2 diluted 1:10 for Western blots and 1:3 for
immunocytochemistry (to detect the myc-epitope). A major band of
immunoreactivity of 50-60 kDa was identified by each of the
various presenilin antibodies, and by the wmyc-epitope antibodies
{for cell lines transfected with myc-containing plasmids). Minor
bands at ~10-19 kDa and at ~70kDa were detected by some
presenilin antibodies.

For immunocytochemistry, transfected cells were fixed with
4% formaldehyde in Tris buffered saline (TBS), washed extensively
with TBS plus 0.1% Triton and non-specific binding blocked with
3% BSA. Fixed cells were probed with the presenilin antibodies
(e.g., antibodies 520 and 1142, above; typically 5-10 mg/ml),

~washed and visualized with FITC- or rhodamine-conjugated goat-

anti rabhbit secondary antibody. For c-myc-tagged presenilin
constructs, the hybridoma MYC 1-9E10.2 supernatant diluted 1:3
was used with anti-mouse secondary antibody. Slides were mounted
in 90% glycerol with 0.1% phenylenediamine (ICN) to preserve
fluorescence. Anti-BIP {or anti-calnexin) (StressGen, chtor1a,
B.C.} and wheat germ agglutinin (EY Labs, San Mateo, CA)} were
used as markers of endoplasmic reticulum and Golgi respectively.
Double-immuno-labeling was also performed with anti-actin (Sigma,
St. Louis, Mo.), anti-amyloid precursor protein (22C11,
Boehringer Mannheim) and anti-neurofilament (NF-M specific,
Sigma) in neuronal line NSC34. These immunofluorescence studies
demonstrated that the transfection product is widely distributed
within the cell, with a particularly intense perinuclear
localization suggestive of the endoplasmic reticulum and the
Golgi apparatus, which is similar to that observed in
untransfected cells but is more intense, sometimes spilling over
inte the nuclear membrane. Co-immunolocalization of the c-myc
and PS epitopes was observed in CHO and COS cells transiently
transfected with the myc-tagged presenilin constructs.
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TABLE 3 PS2 Domei n Appr oxi mate Position

N'Lim nus 1- 87 T 38-106
5 TML[err]2 . 107- 134 ™
185-160 TMelerr]3 161- 169

TMB 170- 189 TM3[ er r ] 4 pCTICA96/00263
190-200 10 “VO96R409 Tve 201, 538

TMi[err]5 . 219- 224 ™G

225- 244 TNB [ er r] 6 . - 115 - 245- 249

TV ' 250- 268 15 TMe[err]7

3:69' 38.7 Robust tMbression of the c:ansfec}-)&% g@gsenilin gene in the
pgr/e&rggygoz63transfecteélgél Ai=8 was thus prover\ll\Qn? Quu%égogy%e!nistry,

TABLE 4 NepLheTORLPH, HRSEESE BAPtEi(HELNE iatiAdies Fo Presepilins as
SEQ ID NGO 1 &hovele and usiighahgemonoclopadi antibo@ysHYC (f-9E10.2 to the myc
Zg\g 1. s q tdg in conS{:/ruM with 3’ 0¥/ 87 c-m¥ k@gs) nuUs

‘ ] . I ae +:BR._ 3.

Ekinple {e by af
NA VOBE = L ] X 45 : ’ STerT
Y115H TMVERERatearaphyy 5 664 T[err]C ML39T
TvR 49 6. To identldfy the proteius which mdyi JeVinvolved if\Rhe
40 7. 6Bfochemical Fidibh of tHelpedsenilins]Mis1i-binding Ploteins
324 QES%{'; QSola%%ing a.ff:Lrt),iEy2 ramatogrégléy.g A GST- A :é?’nr G
H163R TNQ[ePFT%?in conta%ﬁ}nglfpe PS1 TM£§7 loop, prepﬁagd as descgri in
TMR[err] 3 Exampyle 82 was used\pno probe human|brain extyacrtsp preparedrhy
35 13. himogenizing bidin tissue GF0PYiytron inTpMysiological MWaltl4
NA Newiution. kgg;ggecific ﬁﬁﬂﬁing was elibfnaten by presﬁgﬁaring
dJerr]A @gSJbT-. JTNB ) 6. 8 er
ADAGE IFNB € brain gggogffates oﬁ_ ogeénous GST- %$$ﬁnp compone
VG 40 3jmcubation gjth glutathiongrSepharosechgads. Thesqhg§¥QQqep 47
19 1039 homogginatek Twere thenpPixfziibated withb[tber $ST-PS fusidl proteins

to produce the desired complexes with functional binding
proteins. These complexes were then recovered using the affinity
20 glutathione-Sepharcose beads. After extensive washing with
phosphate buffered saline, the isolated collection of proteins
was separated by SDS-polyacrylamide gel electrophoresis (SDS-
PAGE; Tris-tricine gradient gel 4-20%). Two major bands were
observed at ~14 and 20 kD in addition to several weaker bands
25 ranging from 50 to 60 kD.

Pharmacologic modification of interaction between these
proteins and the TM6-»7 loop may be employed in the treatment of
Alzheimer s Disease. In addition, these proteins which are
likely to act within the presenilin biochemical pathway may be

30 novel sites of mutations that cause Alzheimer’s Disease.

11 = .. DL _pregeniztin Di d o MELIL.E 2 2

To identify proteins interacting with the presenilin

proteins, a yeast expression plasmid vector (pAsS2-1, Clontech)
35 was generated by ligating an in-frame partial cDNA sequence

ehcoding either residues 266-409 of the PS1 protein or residues

272-390 of the PS2 protein into the EcoRI and BamHI sites of the

vector. The resultant fusion protein contains the GAL4 DNA

binding domain coupled in-frame either to the TM6-+7 loop Of the
40 PS1 protein or to the TMé-»7 loop of the PS2 protein. These
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20. NA NA P267S TVB[err] 7 35 21.

NA NA E280A.. .. . TMg[err]7 47 22. NA

NA E280G TMB[err] 7 42 23. 1102 - (err]T
A285V TVB[ err] 7 50 24 1104 Cerr]G L286V
TMe[err]7 61?899 25. NA del etion [err] 291- 3¢&PicasshddBérr ] 7
NA  26. %83 Jerr]C G384A  TMB[err]7 35 27
1422 Cerr]G L392V TMB[err] 7 25-40 28. 1477
derr]A c10Y ™ 48 116 - W) 96/ 34099

PCT/ CA96/ 00263 - 123 -

TABLE 5 xtés aoh@]ﬂmiagw%o/é@.ee oquanqlﬁ& rich 92500

SEQ | D NO 18 he B 3L %%

Alerr]T shia DNA the humsp E"z" e P ¢* raty, Inter YEREt
VP39V Nﬁusxng thegpratpcels of thegflontech Maqfhgqxpg yeast -typaybrid
C-term nus ¥f&x (Clontech). Yeast clones bearing humanlABhin 6cDNAs which
58‘61 5 s Sikerat? with the TM6-+7 loop 8onalih were selectdd BR2UIS

213:%%1 ég%fﬁggge and Bgal+ act1vatzo%4j_@§§§clones wer% éﬁﬁsr

267- 269 selected by cyclohexamide sensitipifiyrand the inserts of the

25- 45 gt BPain cDNAs were isolat&@-1j8 PCR and seqBéfic8l4 Of 6
70-75 wAi288initial transformants]lfoolPBsitive cloBdd-werd obtained

127-132 10 af¥t¥ R18 selection, and 42 af&étz'ﬁb91+ color sefd& (3> carried

out in accordance with the manufacturer’s protoccl for selection
of positive colonies. Of these 42 clones there were several (5-
8) independent clones representing the same genes. This
indicates that these interactions are biologically real and

15 reproducible.

Transgenic ga_glgggnﬁ were obtained by microinjection of

cocytes. The vectors pPD49.3 hsp 16-41 and pPD49.78 hsp 16-2
were chosen for this purpose. Using the first of these vectors,

20 transgenic C. elegaps were produced in which a normal hPS1 gene
or a mutant (L392V) was introduced. Transformed animals were
detected by assaying expression of human cDNA on northern blots
or western blots using human cDNA probe cc32 and antibodies 519,
520 and 1142, described above. Vectors were also prepared and/or

25 injected bearing a g¢gis double mutant hPS1 gene (M1l46L and L39%2V),
a nermal hpPs2 gene, and a mutant (N1411) hPs2 gene

Redundant olxgonucleoc;des 5’ ctn ccn gar tgg acn gye tgg

(SEQ ID NO: 22) and 5§’ rca ngc (agt)at ngt ngt rtt cca (SEQ ID

30 NO: 23) were designed from published nucleotide seqguence data for
highly conserved regions of the presenilin/sel-12 proteins
ending/beginning with Trp (e.g., at residues Trp247 and Trp404 in
PS1; Trp253 and Trp385 in PS2). These primers were used for RT-
PCR (50ml volume, 2mM MgCl,, 30 cycles of 94°'C x 30", 57°C x 20",

35 72°C x 20") from mRNA from adult and embryonic D. melanogaster.
The products were then reamplified using cycle conditions of 94°C
x 1, 59°C x 0.5’ and 72°C x 1’ and internal conserved redundant
primer 5’ ttt ttt ctc gag acn gcn car gar aga aay ga (SEQ ID NO:
24) and 5’ ttt ttt gga tcce tar aa(agt) atr aar ten cc {(SEQ ID NO:

40 25). The ~600 bp product was cloned into the BamHI and XhoI
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concentration of long-tailed AS peptides were detected in the
cortex of both subjects with SAPP,, mutations (AS1-42/43: 2.03
20 1.04; Afx-42/43: 25.15 % 5.74), and subjects with sporadic AD
{(AB1-42/43: 1.21 % 0.40, p = 0.008; ABx-42/43: 14.45 t 2.81, p
= 0.001). 1In subjects with PS1 or SAPP,,, mutations, this
increase in long-tailed isoforms of A was accompanied by a small
but non-significant increase in short-tailed Ag isoforms (e.g.,
25 ABx-40: 3.08 3 1.31 in PS1 mutants; 1.56 + 0.07 in BAPP,,,
mutants). Thus, the ratio of long to short isoforms was also
significantly increased. However, in the sporadic AD cases, the
observed increase in long-tailed AS was accompanied typically by
a much larger increase in short-tailed A8 isoforms (AS1-40: 3.82
30 + 1.42; ABx-40: 16.60 3 5.88). This increase in short-tailed A8
was statistically significant when compared to controls (p < 0.03
for both AS1-40 and Afx-40), but was of borderline statistical
significance when compared to the PS1 and SAPP,, cases (p _
0.05). Analysis of cortical samples from an adult subject with
35 Down’s syndrome revealed a pattern similar to that obgerved in
sporadic AD.

Although preferred embodiments of the invention have been
described herein in detail, it will be understocd by those
skilled in the art that variations may be made thereto without

40 departing from the spirit of the invention or the scope of the
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SEQUENCE LI STI NG

(A) NANE: HSC |
PARTNERSHI P

(© CdTY: Toro
COUNTRY: Canad

Chem 269: 32721-32724.

Sci ence 264: 1336-1340. Tanmaoka et al. (1994)
Tamaoka et al. (1995) Brain Res.
United States Patent No. 33%297,562  Van Broeckhoven et al.
Vito et al. (1996) Science 271:521-525.
Wei ssenbach et al. (1992) Nature

(1993) Neu\r/\f)ossé?%%étgtg._ 152: 96- 98. Zheng et al.

127 -
(1) GENERAL | NFORMATI ON: (i) APPLI CANT

J.

g et al.
81: 525-531

ELEMENT (p) STREEFFIONSS (i orSVENTAyenue POSITION

Nt 0 (D) STATE: Ontfario (E)
1 AL CLE 2T ). WBG 1XS
STAT1 (GAS) 4-46 611-619 | CAT box 895-900
278-286 631-639 975-982
431-439 1582-1590 | TATA box 925-933
443-451  1965-1973 878-988
495-503  2125-2133 | TFIID 578-581
533-541 982-985
STAT3 36-43 737-744 | TRXN (CAP) 1002-1007
atart
124-131 811-598 1036-1043
429-436 1063-1070 | GC box 1453-1460
(sp1)
496-503  16B6-1693 1454-1452
533-540  1966-1973 | AP2, AP2-like unerous cocurrences
537-544  2104-2111 throughout sequence
632-639 2407-2414 | NFILs 611-620 1567-1576
MED1,MED1-like  1121-1126 1235-1240 890-899 1945-1954
1126-1131 1716-1721 1062-1071
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POSTAL CODE {ZIP): MST 2 M2 (ii) TI TLI‘:‘°§1| ENTI ON: GENETI C
SEQUENCES AND PROTEINS ™2 133-154 RELATED TO
ALZHEI MER S DI SEASE, TM2-3 155-163 AND USES THEREFOR
(iii) NUMBER OF SEQUENCESTM®5 (i v) CORRESRANDENCE ADDRESS:
(A) ADDRESSEE: Sim & M Bugmsiye (B3gaLREET: 330 University
Avenue, 6t hlgl oor (O aTy: Torgg_;'_oz12 (D) STATE:
Ontario (B TYNTRY:  canada (F) ZIP. MSG 1R7
(v) COVWPUTER READABLE FORfM4-5 (A 2ME29v TYPE; Fl oppy di sk
(B) COVMPUTER: | BM PC conpm#s bl e 2213)23BPERATI NG SYSTEM
PC- DOS/ Ms- DOS tmddd SOFTWARE: Pat ggglaysRel ease #1.0, Version
#1. 30 (vi) CURRENE,APPLI CATI ON DATA ,,,_ (A) APPLI CATI ON
NUVBER: PCT/ CA99/ 00263 (B) FILIREBRPE: April 20, 1996
(C) CLASSI FFTATION: TME->7 263-407 -

™7 408-428

C-texrminus 429-467

SUBSTITUTE SHEET (RULE 26)



WO 96/ 34099

PCT/ CA96/ 00263 . - 128 - . (vii)
PRI OR APPLI CATI ON DATA: (A) APPLI CATI ON NUMBER: US 08/ 509, 359
(B) FILING DATE: 31-JUL-1995 (vii) PRI OR APPLI CATI ON DATA:

(A) APPLI CATLSbLNUER US 08/496, 841 (B) FI LI PEr/DATdm0263

28- JUN- 1995 (vii) PRI OR APPLI CATI ON DATA: A

APPL| CATI ON NUMBER US 06/ 431, 048 (B) FILING DATE: 28- APR- 1995
(viii) ‘ATTORNEY/ AGENT | NFORVATI ON: = 121 - (A) NAVE: RAE, Patricia A
(C) REFERENCE/ DOCKET NUMBER: 7425- 16 (i x) TELECOVMUNI CATI ON

| NFORMAT| ON: (A) TELERENE (416) 595- 1155 (B)
TELEFAX: (416) 595- 116?655?_(£m€|ﬁFO?NATIC]\I OB SEQAD DO (i)
) SR

SEQUENCE CHARACTERI STI (A 705 Dase pairs
(B) TYPE: nucleic acid N-terminus (O STRlAIQIBEDNESS single
(D) TOPOLOGY: i near ™1 (ix) FEATURE: 88-106 (A) NAME/ KEY: CDS
(B) L-OCATI &N: 249..16491M12 C x) FEATURIg7-134 - (A NAME/ KEY:
m sc feature 2(B) LOCATION: 1..,2zekEd 75. (D) OTHER
| NFORMATI ON: / not e. 1" (xi) élig&l%%sml PTION: SEQ I D
NO: 1: TGGGACAGGC A TCCGCGGTTT ACAAAACAGC GGCTGGTICTG
60 GAaGGAACCT GAGCTATMAG CCGCGGCGEC AGCEAEEESE CGGGGAAGCG TATACCTAAT
120 TM3-»4 190-200
10 T™M4 201-218
TM4-»5 219-224
TMS 225-244
TMS-6 245-249
TM6E 250-268
15 TM6-7 o 269-387
TM? 388-409
C-terminus 410-448

SUBSTITUTE SHEET (RULE 26)



CTGGGAGCCT GCAAGTGACA ACAGCCTTTG CGGTCCTTAG ACAGCTTGEC CTGGAGGAGA 180
ACACATGAAA GAAAGAACCT CAAGAGCCTT TGITTTCTGT GAAACAGTAT TTCTATACAG 240
TTGCTCCA ATG ACA GAG TTA CCT GCA CCg TTG TCC TAC TTC CAG AAT GCA 290
Met Thr Gu Leu Pro Ala Pro Leu Ser Tyr. Phe A n Am Al a 1

5 CAG ATS TCT GAG GAC AAC CAC CTG AcGC cAVsboded A
CGT AGC CAG AX‘P"’“&’Q 338 @n Met Scr Gu Asp Ann His Leu 1%37 ABNO%-r
Val Arg Ser G n An 15 20 25

30 GAC AAT AGA GAA CGG CAG-GAG CAC AACI@RC AGA CGG AGC CTT GGC CAC

386 Asp An Arg Au Arg Adn GQu H's Ann Asp Arg Arg Ser Leu Ay His

35 40 45 CCT GAG CCA TTA TCT AAT ‘GGA
CGA CCC CAD GGT' AAC TCC CGG CAG GTIG TH8k 4 Pro Gu Pro Leu Ser Asn
Ay Arg Pro @n @y Asn Scr Arg A n Val 50
55 Posigdon inGifycdpetide Amive Apid (PURCEHORATAT &INGOGAG CTG ACA
TTG AAA TAT GGC SEQ ID NOER2 Chagged u (Fhangep (G Wwofhin G uoAsexr &Eu G u Lou
Thr Leu Lym Tyr Gy 65 70 FAD 75
"GCC AAG CAT &JG ATC i G CTC TTHa GTC CCR793G AGI-tedfinheC ATQLTG 530
Ala Lys Hs yal Ile t Leu PheVal Thr VI
g5 £ 55 G 96%3?}%99 il /S Wisea °
PCT/ CA96/ 00283 NA NA ™1 _ 199 NA  GTG GIC GIG
GCT ACC ATT 4#3AG TCASS&IC AGC TEBCTAT ACELIRIG AAG TBAP2 378 Val Val Val
Ala Thr Ile sys Ser eval Ser PI'IBcTyr Thmaﬁy-g Lys m 95 49
100 NDO CAG CT TC TAT ACC CCA
TTCACAGAA TACC G ACT GGGC 26 G Gn Leu eTrThr Pro
Phe Thr G u Asp Thr 8&u Thr vdreay 11“3% Thz g
120 8. 6895 CAB*BGA GOCMEAEL CAC TAEM2ATT CTG%AT GCT GCC ATC
ATS ATC ALT ®8IC NA 674 GINAArg Al mi48w Hi s Smlle LOLBaAsn Ala Ala Ile
Met |le Ser adal 736 a+&30 H163R 140
ATT OIT OTC,ATG ACT ,ATC CTCCT GIG G, TAT TACA 722
Ile Val Val ;’@ét Thr Hﬁle Leu Leu Val %{;csﬁ Tyr 1@%@ Tyr A% Cys

13. NA G209V NA

%, NA NA I1211T T™M4 NA

15. 939 G»A A231T TMS 52

16. 985 C-A A246E ™6 55

17. 1027 CoT A260V ™6 40

18. NA - NA C263R TM6->7 47

0. 1039 CaT P264L TM6~7 45

20. NA NA P267S TM6-»7 35

21. NA NA E280A TM6-7 a7

22. NA NA E280G TM6-7 42

23. 1102 C»>T A285V TM6-7 50

25, 1104 C-G L286V TM6-7 50

25. NA deletion A291-319 TM5-+7 NA

26. 1399 G»C G384A TM6-7 35

27. . 1422 C-G L3g2v TM6-7 25-40

28. 1477 G-»A C410Y ™7 48

SUBSTITUTE SHEET (RULE 26)



145 _ 150 ' 155 TAT AAG GIC ATC CAT GCC TGG
CTI_ATT _ATA TCA TCT CTA TIG ITG CTG 7270 Iyr lys Val 1lle H s Ala Trp

Leu Ile Ile Ser Ser Leu Leu Leu Leu 160 165
170 TTC TTT TTT TCA TTC ATT TAC TTG GGG GAA GIG TTT AAA ACC TAT AAC

818  Phe PRgabllsger’ Phe Ile Tyr Leu Gy Gu Val Phe Lys Therduvsdwss 175

180 185 190 GIT GCT GIG GAC TAC ATT ACT
GIT GCA CTC CTG ATC TGG ATT TTT GGT Val- Ala Val Asp Tyr Ile Thr Val Al a
Leu Leu Ile Trp Asn Phe dy - 123 - 105 200

205 GIG GIG GGA ATG ATT TCC ATT CAC TGG AAA GOT CCA CTT CGA CTC CAG
914 Val Val Ay Met Ile Ser Ile Hs Trgpgrges@y Pro Leu Arg Leu @ n

210 215 220 CAG GCA TAT CTC ATT ATG ATT
AGI GCC CTC ATG GCC CTG GIG TTT ATC 96 An Ala Tyr Leu Ille Met Ile
Ser Ala Leu MePosAFiPn iny DKFleogids | fmino Acid F““""E"?B‘ Agé of 230

235 AAG TACERTY® ¥CT8 GAACHRDEE ACT (GhapgeOG CTRemeie TTERasEPIAWE ATT TCA
1010- Lyst.Tyr Le®8Pro G u &P Thr AMITrp LeuTMRe Leu Aloaé¥al |le Ser

TTG TOT G5 MAA 0L OCA CTEDGT ATG V1056, o Nabady" Ao Lot Val Ala Val
re yr eu Va a Va

Leu Cys g%); Lys é y Pro Leu:TrAgGT Chzfgl el &260

265 270 CTG GIT GAA ACA GCT CAG GAG AGA AAT GAA ACG CTT

TTT CCA GCP CTC 1106 Leu Val du THBLEAPa G n Au Arg Asn Qu Thr Leu

Phe Pro Ala Leu 275 280

285 ATT TAC TCC TCA ACLof\Tg GIG TGG Bhe.41¢ AAT ATG GCA GAA GGA GAC

1154  Ile Tyr Ser Ser Thrsé\/EhVal Trp 13335/ Asn Met Ala Au Gy Asp

290 295 0 CCG GAA CCT CAA AG AGA GTA

TCC AAA AAT TCC AAG TAT AMIPGER GaA 332202 Pro Qu Ala Gn Arg Arg Val
Ser Lys Asn Ser Lys Tyr As20Al22 Ju 346-359 305 310

315 AGC ACA GAA AGG GAga1g@3a1CAA GAC AgZ-$d21 GCA GAG AAT GAT GAT GGC
1250  Ser Thr G u Arg G y,.5e/,,G n Asp ];gg ﬁ; Ala Gu Asn Asp Asp Ay

320 325 0 GGG TTC AGT GAG GAA TGG GAN
GCC CAB AGG GAC ALT CAT GA®@&%2 ccT 1298 Gy Phe Ser Gu Gu Trp G u
Ala Gn Arg Asp Ser His Leu Ay Pro 335 340

345 350 CAT CCC TCT A@#1LECT GAG TCA CGA GCT GCT GIC CAG
GAA CIT TCC AGC 1346 Hs Arg Ser Thr Pro Qu Ser Arg Ala Ala Val
Gn GQu Leu Ser Ser ; 360

365 AGTATCCTCGCTCIB‘IszACCCA%Q%% AGG GGA GTA AAA CTT GGA
1394  Ser Ile Leu Ala A y?WQéF Asp Pro &0-334 Arg Ay Val Lye Leu Ay

370 375 70-75 32860338
114-120 345-352
127-132 380-39%90
162-167 430-435
221-226
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WO 96/ 34099

PCT/ CA96/ 00263 - 130 - TTS GG
GAT TTC ATT TTC TAC AGI GIT CTG GIT GGT AAA GCC TCA GCA 1442 Leu
Sly Asp Phe Ile Phe Tyr Ser Val Leu Val Gy Lys Ala Ser Al a 385
390 395 ACA GCC AGT GGA GAC TGG AAC ACA

TGT TTC GTA GYORHO® 1490 Thr Ala Ser Gy Asp Trp Asn W‘ﬁ"’%
Ala Cys Phe Val Ala lle 400 405 410
TTA ATT GGI' TTG TGC CTT ACA TTA TTA CTC-CizZ4GCC ATT TTC AAG AAA 1538
Leu Ile Gy Leu Cys Leu Thr Leu Leu Leu Leu Ala Ile Phe Lys Lys 415
420 . 425 430 GCA TTC CCA GCT CIT CCA ASC
TCC ATC ACC TTT GGG CTT GIT TTC TAC 1586 Ala Leu Pro Ala Leu Pro
Ile Ser |Ile Thr Phe CRSLSRORCO8| Pphe Tyr 435

440 Albertheén et alllTN1690) ARE AR, (Hoi BACB7TEITSI G
GAC CAA TTA GCA {dép. 1634 Phe Al a Thr Asp Tyr Leu VaI A n Pro Phe
Met Asp G n Leu 455

460 CAT CAA %% Xﬁ‘cﬂ%é&ﬁ‘?&’rﬁ*@%&%m R r&Rt arrrerrert
1689 H s G n PRtlampe-fpartelot et al. ) Coldndd A YORRCIBARATCT GG

GAGGACAAAG GTGATHQ’E@WSTST@ACAHW4Q 534-5BEAAGATTCC
CGGCTGGACT  TTTCCARRRA aaeTm @HﬁﬁTMG@Mw 41809

ATTGGACTTT % A&% 2N TAGITC ATCGCAGTGG 1869
ACTGSGTCCC TCGGT GG TA 1929
GGCCCGGAAG TT 984 dBactipl ot T Sensk; é@%’?@ 1969 -
GACACTGCGA ACTCTW‘@?AMMJEEAMTMWAMG@R- 2049
AACGGAACTC TTCAT Y aACPACATCRbpTiGLYYBBARE . CLANEASAITC TGTATTAACT 2109
GAASTCTGAA CTTTTEAG#3ARCEE 1 ERAGARCAGS. GEAITGASEAG CAGAATGGGG 2169
PATCBAGAGS TOCCRts LTR 1 617 (ShL] Tl EOR AGRGATCCTT 2229

Chumakov et al. {1992) Nature 359:380-387.

Cruts et al. {(1995) Hum. Molec, Genet,. 4:2363-2371.
Davis (1996) Phveicl. Reviews (in press).

Evan et al. (1985) Mol. Cell Riol. 5:3610-3616.
Fischer and Lerman (1983) Proc. Natl. Acad. Sci. (USA) 80:1579-
1583.

Foncin et al. (1985) Rev. Neurpl. (Paris) 141:154-202.

Frommelt et al. (1991) Alzheimer Dig. Asgoc. Disorders 5:36-43.
Games et al. (1995) Nature 373:523-527.

Gandy et al. {(1993)
Gavrieli et al. (1992) J. Cell Bipl. 119:493-501.
Goate et al. (1991) Nature 349:704-706.

Goudsmit et al. (1981) J. Neurol. Sci, 49:79-87.
Gravina et al. (1995) J. Bicl. Chem. 270:7013-7016.

Gyapay et al. (1994) Nature Gepetics 7:246-339.
Hilbich et al. (1991) J. Mol, Biol., 218:149-163.
Hogan et al. {1986) Manipulating the Mouse Embrvo, Cold Spring
Harbor Laboratory Press,

Cold Spring Harbor, New York.
'Hsiao et al. (1995) Neuron. (in press).
Huang and Chalfie (193%4)
Huang et al. (1993)
Ince and Scotto (1995) J. Biol. Chem. 270:30249-30252.
International Patent Application No. WO 94/23049
International Patent Application No. WO 94/00S6€9

Icannu et al. (1994) Nature Genetics 6§:84-89.
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TTTAAATGAG ACTTGITTTC CCCTCTCTTT GAGICAAGIC AATATGTAG ATTGCCCTTTG 2289
GCAATTCTTC TTCTCAAGCA CIGACACTCA TTACCGICIG TGATTGCCAT TTCTTCCCAA 2349,

GGCCAGICTG AACCTGAGGT TGCTTTATCC TAAAAGITTT AACCTCAGGT TCCAAATTCA 2409
GTAAATTTTG GAAACAGTAC AGCTATTTCT CATCAATTCT CTATCATGIT GAAGTCAAAT 2469
TTGGATTTTC TC TGAATTTGTA GACI TACTTG TACGCTCACT TGCCCeefibnds002632529
TGCCTCCTCT TC TTCTCTCCCA CACAAGCAGI CTTTTSCTAC AGCCAGTAAG 2589
GCAGCTCTGI CRTGGTAGCA GATGGICCCA TTATTCTAGG GICTTACTCT TTGTATGATG 2649
AAAAGAATGT GTTATGAATC GGTGCTGTCA GCCCTGERATT CAGACCTTCT TCCACAGCAA 2709
ATGAGATGTA TGCCCAAAGC GGTAGAATTA AAGAAGAGTA AAATGCECTGT TGAAGC 2765

(2) | NFORMATI it @RbSER: |42 NQ1895) Ann. Neuroll.i B7SE6dJPNEE CHARACTERI STI CS:

(A) LENGTH 46 ) [ .55 TYPE: amino acid

(D) TOPOLOGY: a."ﬂd%%?‘ ge!dr. (19931 %&TE(’?YPE: protein (xi)
SEQUENCE DESCHfaRR (R99%kBqisnee) 270:369-370.  \\p 96/34009

PCT/ CA9610026Karlinsky et al. (1992) Neurology 42:1445-145331 - Met Thr
A u Leu Pro Al watnanl enoser NIVEndher . GMad As3n4Aloas s Met 1

> KollmatOand Farnham (1993) MWH'fOﬂ:Q%SH
Ann Thr Val Ar _'Ser G n Asn Asp Asn 25
30 Arg QuArg An GQu H's Ann Asp Arg Arg Ser Leu Ay Hs Pro Gu
35 Krause agd Aaronson (1991} Metjpds ip. Bnzvmelogy. /P §4F-AP§- Pro
A n Ay Asn Sekytw @n@l DodXkilttVel (1¥82) J. Mol. Biol. 157:105 55

60 G n Asprdanl e H1( (hodSh fRtld dek&tlicks bgledys Tyr Ay Ala Lys

I6I5e Met Leu théavgﬂan%(r)gt\%]l' 'I[fl'ir”?_)e e
Levesque et al. (1996) in
Levitan and Greenwald (1995} Nature 377:351-354.

Liu and Sommer (1995) Biotechniques 18:470-477.
Martin et al. (1995) NeuroReport (in press).
Mullan et al. (1992) Nature Genetjics 1:345-347.
Murrell et al. (1991) Science 254:97-99.
Nee et al. (1983) Arc. Neurol. 40:203-208.
NIH/CEPH Collaborative Mapping Group (1992) Science 258:67-86.
Nowak (1995) Science 270:368-371.
Obermeir et al. (1994) Embo J, 7:1585-1590.
Pericak-Vance et al. (1988) Exp. Neurol, 102:271-279.
Phizicky and Fields (1994) Microbiol. Reviews 59:94-123.
Pike et al. (1993) J. Neurosci. 13:1676-1678.
Podlisny et al. (1995) J., Biol. Chem. 270:9564-9570.
Pollen (1993) ah’ S
of Alzheiwer‘'s

Digease., Oxford University Press, Oxford.

80 H s Val

ANl LS : e Juest O e ene

Querfurth et al. (1995) Molec. Brain Res. 28:319-337.
Riley et al. (1990) Nucl. Acid Res. 18:2887-2890.

Rogaev et al. (1993) Neuroloagy 43:2275-2279.
Rogaev et al. (1995) Nature 376:775-778.

Rommens et al. (1993) Hum. Mole¢. Genet. 2:901-907.
Saleeba and Cotton (1993) Methods in Enzymoloqy 217:286-295S.

Saunders et al. (1993) Neurology 43:1467-1472/

Schellenberg et al. (1%93) Am. J. Hum. Genet. 53:619-628.
Schellenberg et al. (1992) gcience 258:668-670.

Scheuner et al. (1995) Soc. Neurogci. Abstr, 21:1500.
‘Schindler and Darnell (1995} Annu. Rev. Biochem, 64:621-651.
Scott et al. (1992)
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85

Ser
110
115
Al a
140
145
Ile
165
Au
190
195
Lys
220
230
Leu
250
Arg
du
275
Val
300
305
Au
325
Arg
350
355
du
380

90 95 Val Ala Thr Ile Lys Ser Val
Phe Tyr Thr Arg Lys Asp Ay Gdn 100 - 105
Leu Ile Tyr Thr Pro Phe Thr Gu Asp Thr Au Thr Val Gy Gn Arg
120 125 Ala Leu H's Ser Ile Leu Asn

Ala lle er Val Ile Val 130 PCTICAY6/00263
Val NeNWWe Leu Leu Val Val Leu Tyr Lys Tyr Arg Cya Tyr Lys
150 155 160 Val

His Ala Trp Leu Ile Ile Ser Ser Leu 132§ teu Leu Phe Phe '
170 175 Phe Ser Phe Ile Tyr Leu Gy

Val Phe Lys S?ifco Ve %rqin ;i 180 185

Val sk | a Leu Leu Ile Trp Asn Phe Ay Val Val
°‘2 05 Ay Met Ile Ser Ile H's Tsp
Gy Pro LeuShegrirgreg st A(I15§95) mle75=754-76°- 215 .
Tyr Leu IIse.I\Béo:l-geeHSeu.op\lex Bau M990 Nabtwxre \Aal7:Phe-2d97¢ Lys Tyr 225
e L Al St.lell S—Hys:\l./o et al. (199%90gciefl 2@50.'59” Trp Thr Ala Trp
e Leu Al a/Va el _Va
S8 tnat et ok Y, 273 I RFoGar Mok ARBSerEE (R, W3972;
Met Leu Val 1981. 260 265 270
Thr Al a G nsGezukiver Adn CL994DhScliencd(2e4PLd36NM1B40eu |l e Tyr
'ramaoﬁéi(ht al. {1994) MM%WSQWHHME Val Trp Leu

Asn Met Al a }Ag u 295
Ala dn Krg Sertf)?_f) W%% 7%’ AS1z 156AI a du Ser Thr
égﬁfates Patent No 5,@1755 2 320 G u Arg
9er G n Asp Vanr Bxegckioyeq) et Adn A3POs Machipe (Gapephos 2:335-339,
vito e8Gl. (1996) Science BALRS21-5¥3. G u Gu Tsp Gu Ala An
Asp Ser Hi s yagll ﬁ_ Yl ggﬁﬁ%#g3 532-.536 340 34S
Ser Thr l%rgss :é S%r N ﬁsAE? 5@ G QSQL%L?LX%SH Ser Ser Ile

Gy GQu Asp Pro Qu

Arg Gy Val Weps teAlq ((1p83) deurosci. Lefeg 152:96-98. © 375

Zheng et al. (1995) Cell 81:525-531
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WD 96/ 34099 :
PCLLCA96/ 00263 — =132 - Asp Phe
Ile Phe Tyr Ser Val Leu Val Ay Lys Ala Ser Ala Thr Al a 385
390 395 _ 400 Ser Gy Asp Trp Asn Thr Thr
Ile Ala Cys ChGedidbe Al @ Ile Leu lle 405 peTICA96/00263
410 415 Gy Leu Cys Leu Thr Leu Leu Leu Leu Ala Ile Phe
Lys Lys Ala Leu 420 425 430
Pro Ala Leu Pro Ile Ser Ile Thr Phe A<y &u-Val Phe Tyr Phe Al a
435 440 445 Thr Asp Tyr Leu Val G n Pro
Phu Met Asp G n Leu Ala Phe H's G n ggouence439ring 455
460 Phe Tyr lle 465 (2) 1 NFORMATI ON FOR SEQ I D NG 3:
(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH. 3086 base pairs
(B) TYPE: nucl {,Cea@hal, 1nrormATION: (©) STRANDEDNESS: single
(D) TOPOLOGY: |i neé&in arpLICaNT: (| X) FEATURE; (A) NAME/ KEY: CDS
(B) LOCATION: 557..194% SAME: "ESC RESEAREH AWT BEVELOPMENT LINITED () NANE/ KEY:
m sc feature {8) s @)r [sS@CATiveRhitd AvER86 (D) OTHER
| NFORMATI ON: / not e- h{§$§, : Tg,‘;:g;go (xi) SEQUENCE DESCRI PTION: SEQ ID
NO 3: GAATTCGGCA Q&8 [ c48@IGT TTGCT CGAAGACGTC TCAGGGCGCA GGTGCCTTGG
60 GCCGGGATTA GTAW@@A@?@UA@GAG AAAGAGGAAG CGTCTTGGGC
120 TGGGTCTCCT TGABCABLEFSX GCTGAAARTIBOrSCCCCCTCACG CCCCGEGTGT GTCCTTGTCC
180  AGGGGOGACG AGGAT MeiCne et SO el TSR GRCG GAAGACGEGG
240 TCTGATSCTT TCTCCTTGGT BBBVCTGTC TCGAGGCATG CATGICCAGT GACTCTTGTG
300 (C) crn ;cigg'.“’s:.mcoe Hall, 27 King’s College Circle

(D) STATE: Ontario

(E) COUNTRY: Canada

(F) POSTAL CODE (2IP): M5§ 1Al

(G) TELEPHONE: (416) 978-7461
(H) TELEFAX: (416) 978-1878

(A) NAME: ST. GEORGE-RHYSLOP, Peter H.
{B} STREET: 210 Richview Avenue

(C} CITY: Toromto

(D) STATE: Ontario

(E) COUNTRY: Canada

{F) POSTAL CODE (ZIP): MSP 3G3

(A) NAME: FRASER, Paul E.

(B) STREET: 611 Windermere Avenue
{C) CITY: Toronto

{D) STATE: Ontario

{E) COUNTRY: Canada

(F) POSTAL CODE (2IP): M6S 3L9

{A) NAME: ROMMENS, Johanna M.
{B) STREET: 105 McCaul Street
{(C} CITY: Toronto

(D) STATE: Ontario

(E} COUNTRY: Canada

(F} POSTAL CODE (ZIP): MST 2XT

(ii) TITLE OF INVENTION: GENETIC SEQUENCES AND PROTEINS
RELATED TO ALZHEIMER'S DISEASE,
AND USES THEREFOR

{iii) NUMBER OF SEQUENCES: 25

{iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: Sim & McBurney
(B) STREET: 330 University Avenue, sth Floor
{C} CITY: Toronto
(D) STATE: Ontario
(R) COUNTRY: Canada
(F) ZIP: MSG 1R7

{v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
{C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D} SOFTWARE: PatentIn Release #1.0, Version #1.30

{vi) CURRENT APPLICATION DATA:
- {A} APPLICATION NUMBER: PCT/CA96/00263
{B) FILING DATE: April 29, 199¢
(C} CLASSIFICATION:
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TTTGCTGCTG CTTCCCTCTC AGATTCTTCT CACCGITGIG GICAGCTCTG CTTTAGGCAT . 360

ATTAATCCAT AGTGGAGGCT GCGATGSGTG AGAGAATTGA GGTGACTTTIT CCATAATTCA 420

GACCTAATCT GOGAGCCTGC AAGTGACAAC AGCCTTTGCG GTCCTTAGAC AGCTTGGCCT 480

GGAGGAGAAC ACATGAAAGA AAGAACCTCA AGAOCCTTTG TTTTCTGTGA AACAGTATTT 540

CTATACAGIT GCICCA ATG ACA GAG TTA CCT GCA CCG TTG TCC TAC TT 6559
2

Met Thr G u L&PM a Pro Leu Ser Tyr Phe ci'CTlCAQG!]l_)O

5 10 CAG AAT GCA CAG ATG TCT GAG GAC AAC CAC CTG AcC

AAT ACT AAT GAC 637 A n Asn Al-ail@Bn-Met Ser G u Asp Asn Hi s Leu

Ser Asn Thr Asn Asp 15 20

25 AAT AGA GAA, (GG {65 s GeATdsn Hf¥x: GAC AGA CGG AGC CTT GGEC CAC CCT

685 Asn Arg G uvArg @) rarelioatios NOwHBR ASP odrsyoAasg Ser Leu Ay His Pro

30 - 35 (B) FILING DATE: 31-JUL-A995 ~ GAG CCA TTA TCT AAT GGA CGA

CCC CAG GGT AAC T%ﬁ(ﬁiﬁgﬁfﬁgg&mm s Zg’;’us 943 u Pro Leu Ser Asn Qy

Arg Pro dn dy Ann Sergg S AT NONPER ' 50

55 WO 96/ 34080 © 267CIN-1998

PCT/ CA96/ 00263 {vii) PRIOR APPLICATION DATA: - 133 - GAG CAA

GAT GAG GAA GAA GAT GAGBIAKILING ARE oo Atk-Res TAT" GC GCC 731 Qu
A@n Asp Au GQu qv?ié‘spnﬂﬂé!ﬁsﬁkwl-ﬁ&oﬁa{-x eu Lys Tyr Ay Ala 60

65 O (A) NAME: RAE, Patricia XD AMG CAT GIG ATC ATG CTC TTT
GIC CCT GTG ACT CTC TGCCATEFRSFNSE(PACKET NUMBER»Q7425-1Fys Hi s Val |le Met Leu Phe
Val Pro Val Thr Leui:@ﬂin?&ﬁmmdm'w mrom'rmui_ 80
85 90 & m T AAG TCA GIC AGC TTT TAT ACC
CGG AAG GAT GGG g " %?%?F%'aﬁ r Ile Lye Ser Val Ser Phe Tyr
Thr Arg Lys Asp (Y 9NFORMATION FOR SEQ ID Naya: 100
| G6 CAG CTA ATCiilAseotnce CakkadteRIshEés :GAL GAT ACC GAG ACT GIG GSC CAG
925 An Leu Ile Tyr (BhilZ¥sTH: PRES aee RaieP Asp Thr Gu Thr Val Ay Gn
110 115c) STRANDEDNESS: singlelZ20 AGA GCC CTG CAC TCA ATT CIG
ALT GCT GCC ATC ATG AT® ACRCLeRY: lipqar 973

. (ix) FEATURE:

{A) NAME/KEY: CDS
(B} LOCATION: 249..164%

(ix) FEATURE:
(A) NAME/KEY: misc feature
{B) LOCATION: 1..2875.
(D) OTHER INFORMATION: /note= “hPS1-1"

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

TGBGACAGGC AGCTCCGGGE TCCGCGATTT CACATCGGAR ACARAACAGC GGCTGGTCTG 60
GAAGGAACCT GAGCTACGAG CCGCGGCGGC AGCEGGGCGG CGGGGAAGCE TATACCTAAT 120
CTGGGAGCCT GCAAGTGACA ACAGCCITTG CGGTCCTTAG ACAGCTTGGC CTGGAGGAGA 180
ACACATGAAA GAAAGAACCT CAAGAGGCTT TGTTTTCTGT GAAACAGTAT TTCTATACAG 240
TTGCTCCA ATG ACA GAG TTA CCT GCA CCG TTG TCC TAC TTC CAG AAT GCA 290
Met Thr Glu Leu Pro Ala Pro Leu Ser Tyr Phe Gln Asn Ala
1 s 10

CAG ATG TCT GAG GAC AAC CAC CTG AGC AAT ACT GTA CGT AGC CAG AAT 3as
Gln Met Sexr Glu Asp Asn His Leu Ser Asn Thr Val Arg Ser Gln Asn

18 20 25 3¢

GAC AAT AGA GAA CGG CAG GAG CAC AAC GAC AGA CGG AGC CTT GGC CAC 386
Asp Asn Arg Glu Axrg Gln Glu His Asn Asp Arg Arg Ser Leu Gly His
3s ' 40 4S

CCT GAG CCA TTA TCT AAT GGA CGA CCC CAG GGT AAC TCC CGG CAG GTG 434
Pro Glu Pro Leu Ser Asn Gly Arg Pro Gln Gly Asn Ser Arg Gln Val
S0 58 60
GTG GAG CAA GAT GAG GAMA GAA GAT GAG GAG CTG ACA TTG AAA TAT GGC 482
Val Glu Gln Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu Lys Tyr Gly
65 70 5
GCC AAG CAT GTG ATC ATG CTC TTT GTC CCT GTG ACT CTC TGC ATG GTG 530
Ala Lys His Val Ile Met Leu Phe Val Pro Val Thr Leu Cys Met Val

a0 as 90

SUBSTITUTE SHEET (RULE 25)



Arg Ala Leu His Ser Ile Leu Asn Ala Ala Ile Met Ile Ser Val lle 125

13Q 135 _GIT GIC_AIGACT. ATC CTC CIG GIG G- CFG TAT AAA
TAC AGG TGC TAT 1021 Val Val Met Thr Ile Leu Leu Val Val Leu Tyr
Lys Tyr Arg Cys Tyr 140 145 150

155 @5 CAT GCC TGG CTT ATT ATA TCA TCT CTA TTGCTASA96/00263 TTC
1069 Lys Hs Ala Trp Leu Ile Ile Ser Ser Leu Leu Leu Leu Phe
160 _ 165 170 TTT TTT TCA TTC ATT TAC
TTG GGG GAA GTG TTT AAA ACC TAT AAC GT¥2? - 1117 Phe Phe Bar Phe Ile Tyr
Leu dy GQu Val Phe Lys Thr Tyr Ann Val 175

180 616 arc 182eer accGet Mg Goa GAE ABAGTA AT Acd c63 hadSedr CTC G¥B ATC
TGG ALT TSG GOBIGRS val Alp|R3% {%e IxB cSex/Hal Aep ?ggr“‘ﬂ-’ T8 Trg LB a Leu Leu lle
Trp Ann Leu G y*Vval 190 195 200

Val Gy Aot 11GVEBn echie RETPD RYOnti ALy PR RS OB Gk S n 205
16 o TIT gAE ﬁzfzai:?ﬁ@éﬁﬁr .&52\5%@&&6&&% 2 LedMet Ala

Leu Val Phe Ile Lye 1135 225 240 230

235 TAC Clfzr(get &GLATEGGTAGE crc(ere kive Ate chd @atahn @i&Sacd\tde TCA GRA
1309 Tyr LeltePy¥ad Val] MetT¥hy IllhrLeAII&uWap Vad (Let |Tyr |Lyge TR Ard/8¥s | | e Ser Val

240 5 250 TAT® GAT TTA GIg GCT GIT
TTG TGT CCG /g BETEICOT w @TA TCRIET CTATYE TABSTd eu VA79Al a Val
Leu Cys Pro Ly?rQ& Wonfolﬁ.s mthteﬁr Ile Ser i;: 1..eu-ltlz$ }g:q'

260 AAT GAA AQR,CTT TTT

CCA T CTC ATEES T FERag T Q@ﬂ“ﬁ’fﬁ%ﬁaﬁ’@ﬁ?@ﬁ%&im@u Leu

Phe Pro Al a Lewrsl| e 180 188 190 280
TAC TCC TCA AGATAKS c@Téac i AG eI A AT Gro Gl 168Aniafs GHC CCG ges 1453
Tyr Ser Sar ThvaiMsia ¥4l As‘ﬁrPrrLEs gl vada Njeb Lbh o2& Tap @y PﬁsplaPr o] 285
290 295 SGAA GCT CAA A%%5 AGA GTA TCC*BMA ALT TCC AAG TAT
ALT GCA GAA AGBG GTG GGASAXE ATT TECIATA| CACGIGA AAR (FGAIQYA \dat C&rcm_g Asn @R Lys

Tyr Asn Al a GYpigiat 61y Nggpile Sex Ile His Prp 3'35 1y Pro Leu Arg Leu 8ln 31

315 ACA GAL AGG GAG TCATTCAA GAC ACTC A AAT GAT GAT GG&C 2

1549 Thr GEIAR gﬁ@:ﬁe&cﬂ:ﬁ Bkt \ﬁﬁ ﬁﬁféﬁlﬁﬁﬁ A% s fiasp d¥*a ay

320 230 TR AGT GAG GAA TGG GAA CGCC

'CAG AGG GAC AGRgCAE G eddFaaGiet 4ATscs maa &é%c 176 L o8 arftiren G U Jgp G U
Ala dn Arg Asqualr FdusProctlu(Frp WO\IHIM Leu Ile Leu Ala Val 336 Sex

340 345 250

GTA TAT GAT TTA GTG GCT GTT TTG TGT CCG AAA GGT CCA CTT CGT ATG 1059
Val Tyr Asp lLeu Val Ala Val Leu Cys Pro I.-ys Gly Pro Leu Arg tél;l:
255 260 265 0

CTG GTT GAA ACA GCT CAG GAG AGA AAT GAA ACG CTT TTT CCA GCT CTC 1106
Leu Val Glu Thr Ala Gln Glu Arg Asn Glu Thr Leu Phe Pro Ala Leu
275 280 285

ATT TAC TCC TCA ACA ATG GTG TGG TTG GTG AAT ATG GCA GAA GGA GAC 1154
Ile Tyr Ser Ser Thr Met Val Trp Leu Val Asn Met Ala Glu Gly Asp
290 295 300

CCG GAA GCT CAA AGG AGA GTA TCC AAA AAT TCC AAG TAT AAT GCA GAA 1202
Pro Glu Ala Gln Arg Arg Val Ser Lys Asn Ser Lys Tyr Asn Ala Glu
305 310 315

AGC ACA GAA AGG GAG TCA CAR GAC ACT GTT GCA GAG AAT GAT GAT GGC 1250
Ser Thr Glu Arg Glu Ser Gln Asp Thr Val Ala Glu Asn Asp Asp Gly
320 33¢

GGG TTC AGT GAG GAA TGG GAAR GCC CAG AGG GAC AGT CAT CTA GGG CCT 1298
Gly Phe Ser Glu Glu Trp Glu Ala Gln Arg Istsp Ser His Leu Gly sz'g .
335 340 415 3

CAT CGC TCT ACA CCT GAG TCA CGA GCT GCT GTC CAG GAA CTT TCC AGC 1346
His Arg Ser Thr Pro Glu Ser Arg Ala Ala Val Gln Glu Leu Sexr Ser
358 360 365

AGT ATC CTC GCT GGT GAA GAC CCA GAG GAA AGG GGA GTA AAA CIT GGA 1394

Ser Ile Leu Ala Gly Glu Asp Pro G%\; Glu Arg Gly Val I.ya Leu Gly
370 3

SUBSTITUTE SHEET (RULE 26)



WD 96/ 34099 _ . _
PCT/ CA96/ 00263 - 134 - CGC TCT
CCS GAG TCA CGA OCT GCT GIC CMG GAA CTS TCC ASC AGT 1645 Arg

ACA
Ser
355
AAA
Val
GGA
Ay
385
ACC
Thr
405
TTC
Phe
TTG
Leu
430
CCT
Pro
455
1985

Thr

CTT
Lys
GAT
Asp

ATA
Thr

AAG
Lys
CCA
Pro

TTT
Phe

Pro

GGA
Leu
TTC
Phe

GCC
I'le

AAA
Lys A
GCT
Al a

ATG
Met

CAA
Adn

Gu SBr Arg Ala Ala Val Gn Qu Lou Ser Ser $er 350
963409300 - ATC CTC GCT GGI' GAA GAC CCA GAG GRéiéXdsnbigd GTA
T?(? 1693 lle Leu Ala Ay GQu Asp Pro Au Gu Arg Ay
dy Leu 365 - 370 375
ATT TTC TAC AGT GIT CTG GIT- &3P AAA GCC TCA GCA ACA 1741
Ile Phe Tyr Ser Val Leu Val Ay Lys Ala Ser Ala Thr 380
TTG GGRUAT TTC ATT TTC TAC AGT PP ere orr AN TecGraA deAC TG HRC ACA
TGT LERGlERhap GBE IAG Rhd Tr Ser Vall Z8OVal G a:rsselra @ryalasp Trp Asn
Ala Cys P& val Alalle E%"u 400 .

ACA GCQ];@T GGA AANT TGRSRACT O TICACTRTGRCOME CTT @8C ATT
GCA“" Ala Be5Fly App JW E'éﬁﬂffyélﬁ_é’tf fﬁ'm?f PHY B8u Leu Ala Ile

ort m*nggwm&m&m RS T 1538 9o

Leu 42s0 Ile | @20fhr Phe Gy Le2s Val Phe Tyr

o 11838 ecr crT con ate Toe aftfce TrORE AFAFRCTAE CTT ,GA CAG
GAC ﬁAAeI'EAoGﬁ:ALIﬂ' @r&AJe Ser Ile] 9¥3Phe ﬂya:.eT:hValABp Twr Leu Val dn
Asp @ n Leu Al a*he Hi s U5 450
TTT TTAGCATRCA BAGTRATAT cGCCET TAGHYY AROORTAGRAITAGKATIFTTCTT 2634
Phe PRyralp 78T A0 Xgp Leu Valr@ecTuer RecesadRTEPGES MAAIACAAAG

GTGATTTTCC TGIGTCCACA TCTAACAAAG 2045 TCAAGATTCC CGECTGGACT
TTTGCAGCTT OCTT A/ BT CROCATIITT, GRORETACAA TSTGNIOOAT GTRIEPRGTACTTT 1609
GGAAGGAGGT GCCTATAGAA 443\ TTTTG AACATACTTC ATCGCCAGIGG 2165

ACTGTGTCCT COGT Gt R ARCACA TcabAREHCR AR RACRSACATALGATAG 1702225
GCCCGGAAGT TGCCTGTAECCC CATCAGCAGC TTGACECGIG GITCACAGGAC GATTTCACTG 2235
ACACTGCGAA CTCTCRMSATICf A SR T A CCFAC ORI EIRET IR T INARIRENA 1909345

ATTGGACTTT GGAAGGAGGT GCCTATAGAA AACGATTTTG AACATACITC ATCGCAGTGG 1869
ACTGTGTCCC TOGGTGCAGA AACTACCAGA TTTGAGGGAC GAGGTCAAGG AGATATGATA 1929
GGCCCGGAAG TTGCTGTGCC CCATCAGCAG CTTGACGCST GGTCACAGGA CGATTTCACT 1988
GACACTGCGA ACTCTCAGGA CTACCGGTTA -CCAAGAGGTT AGGTGAAGTG GTTTAAACCA 2049
AACGGAACTC TTCATCTTAA ACTACACGTT GAAAATCAAC CCAATAATTC TGTATTAACT 2109
GAATTCTGAA CTTTTCAGGA GGTACTGTGA GGAAGARCAG GCACCAGCAG CAGAATGGGG 21695
AATGGAGAGG TGGGCAGGGG TTCCAGCTTC CCTTTGATTT TTTGCTGCAG ACTCATCCIT 2229
TTTAAATGAG ACTTGTITTC CCCTCTCTTT GAGTCAAGTC AAATATGTAG ATTGCCTITIG 2289
GCAATTCTTC TTCTCAAGCA CTGACACTCA TTACCGTCIG TGATTGCCAT TTCTTCCCAA 2349
GGCCAGTCIG AACCTGAGGT TGCTTTATCC TAAAAGTTIT AACCTCAGGT TCCAAATTCA 2409
GTAAATTTTC GAAACAGTAC AGCTATTTCT CATCAATTCT CTATCATGTT GAAGTCAAAT 2469
TTGGATTTTC CACCAAATTC TCGAATTTGTA GACATACITG TACGCTCACT TGCCCCCAGA 2529
TGCCTCCTCT GTCCTCATTC TTCTCTCCCA CACAAGCAGT CTTTTTCTAC AGCCAGTAAG 2589
GCAGCTCTGT CRTGGTAGCA GATGGTCCCA TTATTCTAGG GTCTTACTCT TIGTATGATG 26489
AAAAGAATCT GTTATGAATC GGTGCTGTCA GCCCTGCTIGT CAGACCTTCT TCCACAGCAA 2709
ATGAGATGTA TGCCCAAAGC GGTAGAATTA AAGAAGAGTA AAATGGCTGT TGAAGC 2765

{2} INFORMATION FOR SEQ ID NO:2:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 467 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: linear
{ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

SUBSTITUTE SHEET (RULE 26)



ACGGAACTCT TCATCTTAAA CTACACGITG AAAATCAACC CAATAATTCT. GTATTAACTG 2405
AATTICTGAAC TTTTCAGGAG GTACTGIGAG GAAGAGCAGG CACCAGCAGC AGAATGEEGA 2465

ATGGAGGT GGGCAGGGGT TCCAGCTTCC CTTTGATTTT TTSCTGCAGA CTCATCCTTT 2525
TTAAATGAGA CTTGITTTCC CCTCTCTTTG AGICAAGTCA AATATGTAGA TGCCTTTGEC 2585
ALTTCTTCTT GACACTCATT ACCGTICTGIG ATTGCCATTT CTTCoctieassn028545
CCAGTCTGAA G CTTTATCCTA AAAGITTTAA CCTCAGGITC CAAATTCAGT 2705

AAATTTTGGA AACAGTACAG CTATTTCTCA TCAATTCTCT ATCATGITGA AGTCAATTT 2765
GGATTTTCCA CCAAATTCTG AATTTGSTAGA CATACFIETA CGCTCACTTG CCCCAGATGC 2825
CTCCTCTGTC CTCATTCTTC TCTCCCACAC AAGCAGTCTT TTTCTACAGC CAGTAAGGCA 2885
GCTCTGTCGT GGThéeCARAT1 uGah GRoAGE TexATLECEAET0 phd EACKET Ala GTARGATGAA 2945
AAGAATGTGT TATGAATCGG TGCTGPCAGC CCTGCTGTERA GACCTTCTTC CHCAGCAAAT 3005
GAGATGTATG COCARAGITGABAGAATIE AR QMGAGEAM@ AI{;B@CH'GH&AAEEAMAAA 3065

AAAAAAA AAAAAAAAAA A 20 3086
(2) | NFORVATI QigRER ﬁEQlln[hNChA Asn Mp Arg Arg sWOLIO/GBARDD pro Glu
PCT/ €A96/ 00263 45 - 135 -
(1) SEQUENCE Q%%GTQEI BRI 619 arg Pro Gln Gly Asn ser abd\orh BNGUEL efh63 am no aci ds
(B) TYPE: amino adi®d §5 (D) TOPOLEEY: |inear (i)
MOLECULE TYPE: gl Rdp€¢18 6lu 6lu Asp Glu(0th )LeSRAIEMNCRyDREPCRLPALONs SEQ | D NO 4:
Met Thr Gu LewbSPro Ala Pro L8 Ser Tyr Phe @ n Asn Al a d n8qvket 1
5 His Vallfle Met Leu Phe Val Pro valThr Leu 265 Mei l’hl?&@l Asn His Leu Ser
Asn Thr Asn Asp Asn Arg A W5Arg G n 90

Val Ala Thrx ;%g Lys Ser Val Ser Plg; Tyr Thr Arg Lys Asp Gly Gln

1

Leu Ile Tyr Thr Pro Phe Thr Glu Asp Thr Glu Thr Val Gly Gln Arg
115 120 128

Ala Leu His Ser Ile Leu Asn Ala Ala Ile Met Ile Ser Val Ile Val
130 138 140

Vval Met Thr Ile Leu Leu Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys
145 1590 155 160

Val Ile His Ala Trp Leu Ile Ile Sexr Ser Leu Leu Leu Leu Phe Phe
165 170 175

Phe Ser Phe Ile Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Ala
180 185 190

Val Asp Tyr Ile Thr Val Ala Leu Leu Ile Trp Asn Phe Gly Val Val
195 200 205

Cly Met Ile Ser Ile His Trp Lys Gly Pro Leu Arg Leu Gln Gln Ala
210 215 : 220

Tyr Leu Ile Met Ile Ser Ala Leu Met Ala Leu Val Phe lle Lys Tyr
225 230 235 240

Leu Pro Glu Trp Thr Ala Trp Leu Ile Leu Ala Val Ile Ser Val Tyr
245 250

Asp Leu Val Ala Val Leu Cys Pro Lys Gly Pro Leu Arg Met Leu Val
260 26S - 270

Glu Thr Ala Gln Glu Arg Asn Glu Thr Leu Phe Pro Ala Leu Ile Tyr
278 280 285

Ser Sexr Thr Met Val Trp Leu Val Asn Met Ala Glu Gly Asp Pro Glu
290 295 300

Ala Gln Arg Arg Val Ser Lys Asn Ser Lys Tyr aAsn Ala Glu Sexr Thr
305 310 315 320

Glu Arg Glu Ser Gln Asp Thr Val Ala Glu Asn Asp Asp Gly Gly Phe
328 330

Ser Glu Glu Trp Glu Ala Gln Arg Aap Ser His Leu Gly Pro Bis Arg
340 345 350

Ser Thr Pro Glu Ser Arg Ala Ala Val Gln Glu Leu Ser Ser Ser Ile
358 360 - 365

Leu Ala Gly Glu Asp Pro Glu Glu Arg Gly val Lya Leu Gly Leu Gly
370 375
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20

Leu
45

50

Lys
75

Val

95

100
Thr
125
130
Tyr
155
Phe
175
150
Asn
205
210
Val

235
Tyr
255
260
Pro
285
290
Asn
315
Phe
335

25 30 Qu H's Asn Asp Arg Arg Ser
40

Gy Hs Pro Qu Pro Leu Ser An 35

55 60 Gu Asp u du Leu Thr Leu
TyrGIyAIaL HlsVaI Ile Mt 65 7
%‘ Leu Phe Val Pro Val Thr Leu Cys ﬁ%‘f”%’%‘? Val
Ala Thr Ile 85 90
Lys Ser Val Ser Phe Tyr Thr Arg kys3?dAsp Ay G n Leu Ile Tyr Thr -
105 110 Pro Phe Thr A u Asp Thr Gu
Val Ay dn Arg Al u.H s Ser 120
Ile Leu %E%hﬁlxge 5&"?5 L éi %‘;3/8’% P VL, P A %]Ia s’\’/'a'f‘la\/'m'lr N3t Thr Ile
135 4 u Val al Lou Tyr Lys
Ar g Q/S Tyr s|f§st31¥/£ap Tlr%l\s_ﬂ Thﬂ'rgr Ile T%QJ.Q\/s Phe {Taq :Hl.e ‘151 6
Phe Ser Phe Gllré.eu q:s :..:3 Thr LBu SP Letlx %ék?a §1e Pk%elrayal_eylg heu%eu Leu Phe
Tyr LeuGIyGI u Val heL Thr Tyr_Asn V p Tyr lle
. Pro Aligsu Pro I Ser )ﬁe 'rp Pll%ﬁly Leu !f%rn 6}13 Ir_léu Leu Ile Tr p
Leu Ay Val Val v L " AL 1 200
e H sﬁwwﬁ & 5 ST APy AREH F A B TRu 11 e Mt
220 Ile Ser Ala Leu Met Ala Leu
Phe Ile Lys "?ﬁr”'ﬁéﬂle Pro Qu Trp 225 230
X 24onon m;rr;g @IDamTrp Leu Ile Leu Ala Val Ile Ser Val
Asp Leu Val ‘Al {NFORMA ° 245 250
Val Leu Cys (Pr esd%wn Met Leu Val Qu Thr Ala Gn
265 (0] TepE: nucieic ,:idp GQu Arg Asn Qu Thr Leu Phe
Ala Leu Ile Tyr Ser ttSe#'rmnﬂg 8: single 275 280
Val Trp Leu Val ‘BsFPPRET* A4 u Gy Asp Pro Gu Ala Gn Arg Arg
{110 BRATURE : 300 Val Ser Lys Asn Ser Lys Tyr
Ala Gu Ser Thr G ullr PRAEISERS 00305 310
(ix}3%(E)AWRE- A@n Asp Thr Val Ala Qu Asn Asp Asp Gy Ay
Ser Gu Qu Trp (A) NAME/KEY: misc_feabeérd 330
(B) LOCATION: 1..3086
(D) OTHER INFORMATION: /note= *hPS1-2%
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:
GAATTCGGCA CGAGGGAAAT GCTGTTTGCT CGARGACGTC TCAGGGCGCA GGTGCCTTGG €0
GCCGGGATTA GTAGCCGTCT GAACTGGAGT GGAGTAGGAG AARGAGGAAG CGTCTTGGGC 120
TGGGTCTGCT TGAGCAACTG GTGAAACTCC GCGCCTCACG CCCCGGGTGT GTCCTTGTCC 180
AGGGGCGACG AGCATTCTGG GCGAAGTCCG CACSCCTCTT GTTCGAGGCG GAAGACGGGG 240
TCTGATSCTT TCTCCTTGGT CGGGMCTGTC TCGAGGCATG CATGTCCAGT GACTCTTGTG 300
TTTGCTGCTG CTTCCCTCTC AGATTCTTCT CACCGTTGTG GTCAGCTCTG CTTTAGGCAT 360
ATTAATCCAT AGTGGAGGCT GGGATGGGTG AGAGAATTGA GGTGACTTTT CCATAATTCA 420
GACCTAATCT GGGAGCCTGC AAGTGACAAC AGCCTTTGCG GTCCTTAGAC AGCTTGGCCT 480
GGAGGAGAAC ACATGAAAGA AAGAACCTCA AGAGGCTTTG TTTTCTGTGA AACAGTATTT 540
CTATACAGTT GCTCCA ATG ACA GAG TTA CCT GCA CCG TTG TCC TAC TTC 589
Met Thr Glu Lesu Pto Ala Pro Leu Ser Tyr Phe
‘ 1 5 10
CAG AAT GCA CAG ATG TCT GAG GAC AAC CAC CTG AGC AAT ACT AAT GAC 637
Gln Asn Ala Gln Met Ser Glu Asp Asg His Leu Sexr Asn 'rlzus: Asn Asp
15
AAT AGA GAA CGG CAG GAG CAC AAC GAC AGA CGG AGC CTT GGC CAC CCT 685
Asn Arg Glu Arg Gln Glu His Asn Asp Arg Arg Ser Leu Gly His Pro
30 3s 40
GAG CCA TTA TCT AAT GGA CGA CCC CAG GGT AAC TCC CGG CAG GTG GTG 733
Glu Pro Leu Ser Asn Gly A:srg Pro Gln Gly Asn s;;' Arg Gln Val Val
45

Ay Arg Pro @n Ay Asn Ser Asg A@n Val Val Gu @n Asp Qu Qu
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SUBSTI TUTE SHEET (RULE 26) WD 96/ 34099

PCILLCA96/.00263 =136 - .——Gu.Ala
G@n Arg Asp Ser H's Leu Gy Pro His Arg Ser Thr Pro G u 340
345 350 Ser Arg Ala Ala Val Gn Gu Leu Ser Ser Ser lle
Leu Ala Ay @o 355 360 PCT/CAIG/0CIRS
Asp Pro Qu uArg Gy Val Lye Leu Ay Leu Gy Asp Phe Ile Phe 370
375 : 380 Tyr Ser Val Leu Val Gy Lye Ala Ser Ala Thr Al a
Ser Ay Asp Trp 385 - 388 - 395
400 Asn Thr Thr Ile Ala Cys Phe Val Ala Ile Leu Ile Ay Leu Cys Leu
405 GAG caA GA1)GAG GAA GAA GAT GAG GAGAGIG Aca TTéImaalTam doewscteu LewaAla |l e
Phe Lys Lys Al 8y 6p PrRyciy @4 @iy Mmotlu Glu Leu Thr Leu Ly Zyr Gly Ala 425
430 . Ile Ser ' 1le Thr Phe Gy Leu Val Phe 'Fyr Phe Al a Thr Asp Tyr Leu
435 AAG CAT ﬁg)m'c ATG CTC TTT GIC CCT aﬂscq:ﬁ smf(g he NE?”Asp adn
is I eu Phe Val P 'rhr Leu
Leu Ala Phe H ¥4 ]'Iey a Fe A5@s
460 . (2) | EE?Q%TLQ\IAJ:: C]A:‘)r A%%(%é Tﬁ agc Js@nﬁ%@% 877
CHARACTER! STI Cia val Ala Thr Tle & 433 Ta g [19b Aep cly (B)
TYPE: nucleic acid (C) STRANDEDNESS: sirdfe (D)
TOPOLOGY: | i Neaks cra ATC TAT ACC CCA TTC ACA GAA GAT ACC GAG ACT GTG GGC CAG 925
Gln Leu Ile Tyr Thr Pro Phe Thr Glu Asp Thr Glu Thr Val Gly Gln
110 118 120
AGA GCC CTG CAC TCR ATT CTG AAT GCT GCC ATC ATG ATC AGT GTC ATT 873
Arg Ala Leu His Ser Ile Leu Asn Ala Ala Ile Met Ile Ser Val Ile
125 130 138
GTT GTC ATG ACT ATC CTC CTG GYTG GTT CTG TAT AARA TAC AGG TGC TAT 1021
Val Vval Met Thr Ile Leu Leu Val Val Leu Tyr Lys Tyr Arg Cys Tyr
140 145 150 155
ARG GTC ATC CAT GCC TGG CTT ATT ATA TCA TCT CTA TTG TTG CTG TTC 1069
Lys Val Ile His Ala Tzp Leu Ile lle Ser Ser Leu Leu Leu Leu Phe
160 165 170
TTT TTT TCA TTC ATT TAC TTG GGG GAA GTG TTT AAA ACC TAT AAC GTT 1317
Phe Phe Ser Phe Ile Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val
175 "7 180 185
GCT GTG GAC TAC ATT ACT GIT GCA CITC CTG ATC TGG AAT TTG GGT GTG 1165
‘Ala Val Asp Tyr Ile Thr Val Ala Leu Leu Ile Trp Asn Leu Gly Val
190 195 200
GTG GGA ATG ATT TCC ATT CAC TGG AAA GGT CCA CTT CGA CTC CAG CAG . 1213
Val Gly Met Ile Ser Ile His Trp Lys Gly Pro Leu Arg Leu Gln Gln
208 210 215
GCA TAT CTC ATT ATG ATT AGT GCC CTC ATG GCC CTG GTG TTT ATC AAG ‘1261
Ala Tyr Leu Ile Met Ile Ser Ala Leu Met Ala Leu Val Phe Ile Lys
220 225 230 235
TAC CTC CCT GAR TGG ACT GCG TGG CTC ATC TTG GCT GTG ATT TCA GTA 1309
Tyr Leu Pre Glu Trp Thr Ala Trp Leu Ile Leu Ala Val Ile Ser Val
240 245 250
TAT GAT TTA GTG GCT GTT TTG TGT CCG AAA GGT CCA CTT CGT ATG CIG 1357
Tyr Asp Leu Val Ala Val Leu Cys Pro Lys Gly Pro Leu Arg Met Leu
255 260 265 '
GTT GAA ACA GCT CAG GAG AGA AAT GAA ACG CTT TTT CCA GCT CTC ATT 1408
Val Glu Thr Ala Gln Glu Arg Asn Glu Thr Leu Phe Pro Ala Leu Ile
270 275 280
TAC TCC TCA ACA ATG GTG TGG TTG GTG AAT ATG GCA GAA GGA GAC CCO 1453
Tyr Ser Ser Thr Met Val Trp Leu Val Asn Met Ala Glu Gly Asp Pro
2858 290 295
GAA GCT CAA AGG AGA CTA TCC AAA AAT TCC AAG TAT AAT GCA GAA AGC 1501
Glu Ala Gln Arg Arg Val Ser Lys Asn Ser Lys Tyr Asn Ala Glu Ser
300 "~ 308 310 215
ACA GAA AGG GAG TCA CAA GAC ACT GTT GCA GAG AAT GAT GAT GGC GGG 1549
Thr Glu Arg Glu Ser Glm Aap Thr Val Ala Glu Asn Asp Asp Gly Gly
320 325 330
TTC AGT GAG GAA TGG GAA GCC CAG AGG GAC AGT CAT CTA GGG CCT CAT 1597
Phe Ser Glu Glu Trp Glu Ala Gln Arg Asp Ser His Leu glgsr Pro His
335 340 4
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(i x) FEATURE:
LOCATI ON:  1..2494
(xi) SEQUENCE DESCRI PTION: SEQ I D NG 5:

TCATGTTTTT GAACAAGGTT GGCAGTGGGT 60 TGGGAGGAGG GASTGGAGAT
TGATGCGATA T GGGATAGCTT GGGGTGGATT 120 TTAT%;H@G,W63
ATTTTAATTT TT. AGATGGAGTC TTGCTCTGIC TCCCAGGECTG 0

GAGTGCAGTG GTGTGATCTC AGCTCACGGG TTCAAGCGAT TCTCCTGCTG CAGCCTCCCG 240
AGTAGCTGGG ATTACAGGAG CGCGCCACCA CACCCGGWFA ATTTNNTTGT ATTTTTAGTA 300
GAGACGGGGT TTCACCATGT TGGGTTAGEC TGGTCTAGAA CTCCCAACCT CATGATCCGC 360
CTCCTTCGC CT T eaCARE P 1 ER GG TEE ARG T TG 1ges 420
GGGGTGGATT TTTAARGAGATKST #rcABRA S KrfGRAACG A TVal STR/ATA TALGed bexl AGTT 480
AATTTCATTT TCGGTTTTK #¥EAATACCCAT GTTREACATT TMICCGPRFEA CCTTGATTAA 540
ATAAGGTAGT ATTCAIKT el cAGHTIARGC dck [GRGGIARAEe AESEE AMMCETGESCERT GCT 1693 600
GTCTAATGAA TTAA AlpcEMERdRe 52 AR AERGEAGGCA 660
AGATGCAAAA ATCAAGTGAC CCAGCAAACC AGACACATTT TCTGCTCTCA GCTAGCTTGC 720
STt R AR TRBTERRRGE " &
CAGTTTCTCA GGT AGTTTTGATT 840
CAGAGATATT TGAT, TA 900
GGTACCCTAA 75 %&%ﬁ%ﬁ%@ 178 960
V\l) 96/ 34099 400 405 210

PCT/ CA96/ 00263 ATT GGT TTG TGC CTT ACA TTA TTA CTC CTT GCC ATT TTc AAS Aaa Goa ADGEZACACGC

TGGGCCCAAT

(D) OTHER | NFORVATI ON: / note= "1Ex| n2"

TTATAPASSC-OCITETEETRE FreAaCTioaie: AARAET CAGAY: Lo At

'I‘TGCCAGCTCTTCCAATCTCCATCACCTTTGGGCTTG’H‘TTCTAC'.l"r'r
Leu Pro Alao Leu Pro Ile Ser Ile Thr Phe Gly Leu Val Phe Tyr Phe
43 435 440

18es

GCC ACA GAT TAT CTT GTA CAG CCT TTT ATG GAC CAA TTA GCA TTC CAT
Ala Thr Asp Tyr Leu Val Gln Pro Phe Met Asp Gln Leu Ala Phe His
445 450 455

CAA TTT TAT ATC TAGCATATTT GCGGTTAGAA TCCCATGGAT GTTTCTTCTT
Gln Phe Tyr Ile
460

1933

1985

TGACTATAAC CARATCTGGG GAGGACAAAG GTGATTTTICC TGTGTCCACA TCTAACAAAG
TCAARGATTCC CGGCTGGACT TTTGCAGCTT CCTTCCAAGT CTTCCTGACC ACCTTGCACT

2045
2105
ATTGGACTTT GGAAGGAGGT GCCTATAGAAR AACGATITTG AACATACTTC ATCGCAGTGG 2165
ACTGTGTCCT CGGTGCAGAA ACTACCAGAT TTGAGGGACG AGGTCAAGGA GATATGATAG 22258
GCCCGGAAGT TGCTGTGCCC CATCAGCAGC TTGACGCGTG GTCACAGGAC GATTTCACTG 2285
ACACTGCGAA CTCTCAGGAL TACCGGTTAC CAAGAGGTTA GGTGAAGTGG TTTAAACCAA
ACGGAACTCT TCATCITAAA CTACACGTTG AAAATCAACC CAATAATTCT GTATTAACTG
AATTCTGAAC TTTTCAGGAG GTACTGTGAG GAAGAGCAGG CACCAGCAGC AGAATGGGGA
ATGGAGAGGT GGGCAGGGGT TCCAGCTTCC CTTTGATTITT TTGCTGCAGA CTCATCCTTT
TTAAATGAGA CTTGTTTTCC CCTCTCTTTG AGTCAAGTCA AATATGTAGA TGCCTTTGGC
AATTCTTCTT CTCAAGCACT GACACTCATT ACCGTCICTG ATTGCCATIT CTTCCCAAGG

CCAGTCTGAA CCTGAGGTTG CTTTATCCTA AAAGTTTTAA CCTCAGGTTC CAAATTCAGT

2345
2405
2465
2525
2585
2645
2705
AAATTTTGGA ARCAGTACAG CTATTTCTCA TCAATTCTCT ATCATGTTGA AGTCAAATTT 2765
GGATTTTCCA CCAAATTCTG AATTTGTAGA CATACTIGTA CGCTCACTTG CCCCAGATGC 2825
CTCCTCTGTC CTCATTCTIC TCTCCCACAC AAGCAGTCTT TTTCTACAGC CAGTAAGGCA 2885
GCTCTGTCGT GGTAGCAGAT GGTCCCACIT AET&TAGGGT CTTACTCTTT GTATGATGAA 2945
ARGAATGTGT TATGAATCGG TGCIGTCAGC CbTGCTGTCA GACCTTCTTC CACAGCAAAT 3008
GAGATGTATG CCCAAAGCGG TAGAATTAAA GAAGAGTAAA ATGGCTGTTG AAGCAAAAAA 3065

AAAAAMAARA ARAARAAARA A 3086

{2) INFORMATION FOR SEQ ID RO:4:

SUBSTITUTE SHEET (RULE 26)

(A) NAME/ KEY: misc feature (B)

AAGCTTTTGT GTGTAAAAAG TATTAGAATC



ACCCCGACAA

CCYACGCCAG CKCTCTGEGEC GGATTCCRTC AGKTGGGGAA GSCCAGGTGG

1080

AGCICTAEKT TCTCCCCGCA ATCGIOTCTC CAGERCCEGAG . CLCCCECCCC CTTCCTCCTG 1140

GCTCCTCCCC
GGTGAGGGTT
GGAAACAAAA
GCGECGEEEGA
CATGGEECEEC
CCTAAAAGAT
AGGAGEEECG
GCCTTGGTCC
GGATTAGTAG
TCTGCTTGAG
GCGACGAGCA
GATGCTTTCT
GCTGCTCCTT
AATCCATAGT
GAGATGIGAT
GGGACATGGEG
CAGI TTAAGA
TTTAGAGAGG
AAATGCCCTG
GATGITGCGAG
CTTAGGAACA
GIGITGITGG

TCCTCCGTGG GCCGNCCGECC AACGACGCCA GAGCCGGAAA TGACGACAAC
CTCGEECEEG GCCTGEGACA GGECAGCTCCG GEGTCCGCGG TTTTCACATC

Cé@éﬁﬁ?é?G TCTGGAAGGA ACCTGAGCTA CGACCCGECGG CGGCAfFEA96/00262 0
A ATGTG

CGTGATGEG  AGTCCGGECA AGCCAGGAAG GCACCGCGEA
CGCGGGECAGG GNCCGANCCT TTGIGECCEC CCEEECCECG AAGCCAEETGT
GAGGGEOGGEG GCGOGGCCEG TTGEEEAREG "GGAACCCCGT  GTGGGAAACC
GCCCGTTTCT CGEECTTCGEE GCGEECCGEE GTGGAGAGAG ATTCCGGGEGA
GGGAAAT GG skduncE Gl ctragrt€s. CAG GGCCCAGGIG CCTTGEECCG
CCGTCTGAAC TGERGESTIN {98AGGAAGCGTC TTGGGCTGGG

CAACTGGTGA AAGSCrércts

s GGGTGTGTCC TTGTCCAGGEG
TTCT CACG CCTCTTGTTC GAGBOGGAAG ACGGGGTCTT
CCTTGGT%)% * ERPARGCAT GTCCAGTGAC TCTTGTGITT
CCCTCTCAGH TSPRUENCE CEISRERTIMETSRRTE® BOBETCTGCTT TAGGCATATT

CCAGeE TiskSe1 4\ Lol et AL pe\Adu 66Oy SCAThT AdnChial €A THAGCT

TAGAGFYCGG ATCCTNEGGT GGTGGCAGARS GCTTACCAAG AARCACTAAC

AACRA b 6¥hspnbd G\ Ted>sOAAM G fin Ay \hah [ ARCaL R deT TTT

ACATGCCAGA GAGATTCTCA GAAATARGGA AGTTAGGAAGAAAAGACCTGG

ACCEA A AASY Rl AiSs&A Gl 6ACR: T IR L S KT CA
TGAACAGGAC3TGGAGCTGAA AACAGGAATC AATTCCAEAG ATTTCCAGTT
CACEHAVE -5 58] AANGIA sECRAAEERN APPSR Kap GERAAACA
CTTNCNASEA GGGGGTGGA GRRAGAGCAAG GAGCGAGCTG AGGAGAATGA

AGAWl%WGEQLIWQ IWl%GG@%AGCT

TATCGAGKAM SGWCRRCMKC GAGTTGGCAG GGA
(2) | NFORMATI Qe @Re SEQpkdvMOTR: Leu cys Met vdil }al R GNGE Q#BACT ERI STI CS:

(A) LENGTH:

1117 base pairsss (® TYPE: nuclei®ss acid

(C) STRANDEDNESPs ssi B9l @er phe Tyr Thr arg L§d AMYI@:' h@eﬁfr Thr

100 105

Pro Phe Thr Glu Asp Thr Glu Thr Val Gly Gln Arg Ala Leu His Ser
115 120 125

Ile Leu Asn Ala Ala Ile Met Ile Ser Val Ile Val Val Met Thr Ile
130 135 140

Leu Leu Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys Val Ile His Ala
145 150 155 160

Trp Leu Ile Ile Ser Ser Leu Leu Leu Leu Phe Phe Phe Sex Phe Ile
165 17¢ 178

Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Ala Val Asp Tyr Ile
iBo 185 190

Thr Val Ala Leu Leu Ile Trp Asn lLeu Gly Val Val Gly Met Ile Ser
195 200 205

Ile His Trxp Lys Gly Pro Leu Arg Leu Gln Gln Ala Tyr Leu Ile Met
210 - 218 220

Ile Ser Ala Leu Met Ala Leu Val Phe Ile Lys Tyr Leu Pro Glu Trp
225 230 235 240

Thr Ala Trp Leu Ile Leu Ala Val Ile Ser Val Tyr Asp Leu Val Ala
245 250 255

Val Leu Cys Pro Lys Gly Pro Leu Arg Met Leu Val Glu Thr Ala Gln
260 . 265 270

Glu Arg Asn Glu Thr Leu Phe Pro Ala Leu Ile Tyr Ser Ser Thr Met
275 280 285 .

Val Trp Leu Val Asn Met Ala Glu Gly Asp Pro Glu Ala Gln Arg Arg
23%0 295 300

Val Ser Lys Asn Ser Lys Tyr Asn Ala Glu Ser Thr Glu Axrg Glu Ser
305 210 3is 320

Gln Asp Thr Val J;%a Glu Asn Asp Asp Gly Gly Phe Ser Glu Glu Trp
335

SUBSTITUTE SHEET (RULE 26)

1200
1260

1380
1440
1500
1560
1620
1680
1740
1800
1660
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2494



(i x) FEATURE: (A) NAME/ KEY: msc feature (B)

LOCATION: 1..1117 ._(D) OTHER | NFORVATI ON: _/ note= "1Ex3n4"

(xi) SEQUENCE DESCRI PTION: SEQ I D NG 6: GGATCCGCCC GCCTTGECCT
CCCAAAGTGC TGGGATTACA GGECATGAGCC ACCCCTCCTG 60 GCT GAGTCTG
CGATTTCTTG CCAGITGIGI CATCTAAAGC AAGICACTGA %(E‘Eﬁ”‘m
ACTTCTCTGG AT CCTNNNGTAA AATAAGNATG TTATCTGNCC NNCCT zf‘éo

WD 96/ 34099

PCT/ CA96/ 00263 - 136 - - 138 - GCGCATTGTIG

ATAAGGATAA GATGACATTA TAGAATNTNG CAAAATTAAA AGCGCTAGAC

L .

CTANACACTC. CTACRHI G a T A i R kP A G F BRI, 220

ACTAGATTT AACTARAs A PA G T Rl A B 600

GAMGAGE. TTTGIREETE N AT ARl B A PGB P IIET IKIBABAL 720

TGTGAMCAS ’?ﬁ’%ﬂ&?{ RS %&@%%%%@%@%?m 540

ACAGCGTCAG TYTCHAKAC Tt WERE REATFATV" AT PAPRBIGTAERACAC 960
Ile Ser Ile Thr Phe Gly Leu Val Phe Tyr Phe Ala Thr Asp Tyr Leu

435 440 445

Val Gln Pro Phe Met Asp Gln Leu Ala Phe His Gln Phe Tyr Ile
450 455 460

{2} INFORMATION FOR SEQ ID NO:S:

(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 2494 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ix) FEATURE:
{A) NAME/KEY: misc_feature
{B) LOCATION: 1..2494
(D) OTHER INFORMATION: /note= ®1Exin2"

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:S:

AAGCTTTTGT GTGTAAARAG TATTAGAATC TCATGTTTTT GARCAAGGTT GGCAGTGGGT 60
TGGGAGGAGG GATTGGAGAT TGATGCGATA GGAATGTGAA GGGATAGCIT GGGGTGGATT 120
TTATTTTTTA ATTTTAATTT TTATTTKTTG AGATGGAGTC TTGCTCTGTC TCCCAGGCTG 180
GAGTGCAGTG GTGTGATCTC AGCTCACGGG TTCAAGCGAT TCTCCTGCTG CAGCCTCCCS 240
AGTAGCTGGG ATTACAGGAG CGCGCCACCA CACCCGGNTA ATTTNNTTGT ATTTTTAGTA 300
GAGACGGGGT TTCACCATCT TGGGTTAGGC TGGTCTAGAR CTCCCARCCT CATGATCCGC 360
CTGCTTCGGC CTCCCAAAGT GCCGGAATTA CAGGCGTGAG CGACTGCACC CGGCCGCTTG 420
GGGGTGGATT TTTAAAGAAA CTTTAGAAGA ATGTAACTTG SCCAGATACC ATGTACCGTT 480
AATTTCATTT TCGGTTTTTR GAATACCCAT GTTTGACATT TMTCCGTTCA CCTTGATTAA 540
ATAAGGTAGT ATTCATTTTT TAGTTTTAGC TTTTGGATAT ATGTGTAAGT GTGGTATGCT €00
GTCTAATGAA TTAAGACAAT TGGTNCTKTC TTTACCCMAM ANCTGGACMA AGAGCAGGCA 660
AGATGCARAR ATCAAGTGAC CCAGCAAACC AGACACATTT TCTGCTCTCA GCTAGCTTGC 720
CACCTAGAAA GACTGGTTGT CAAAGTTGGA GTCCAAGAAT CGCGGAGGAT GTTTAAAATG 780
_CAGTTTCTCA GGTTCTCNCC ACCCACCAGA AGTTTTGATT CATTGAGTGG TGGGAGAGGG 840
CAGAGATATT TGCGATTTTA ACAGCATTCT CTTGATTGTG ATGCAGCTGG TTCSCAAATA 900
GGTACCCTAA AGAAATGACA GGTGTTAAAT TTAGGATGGC CATCGCTTGT ATGCCGGGAG 960

SUBSTITUTE SHEET (RULE 26)



CTCTGAGAAA TGCTGAGGGG GSTAGGAGG GCTTTCTCTA CTTNACCACA TTTNATAATT 1020
ATTITIGGGT GACCTTCAGC TGATOGCTGG GAGGGACACA GGGCTINITT AACACATAGG. 1080

GITGTTGGATA CAGNCCCTCC CTAATTCACA TTTCANC 1117
(2) I NFORVATION FOR SEQ I D NO 7: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: DﬁééWe pairs (B) TYPE: nucl ei C agreCA96/00263

(C) STRANDE singl e (D) TOPOLOGY: Ili near (ix)
FEATURE: (A) NAME/ KEY: m sc feature (B) LOCATI ON:
1.. 1727 (D) OTHER | NFORVARRAN™ / note= ' 1Ex5" (xi)
SEQUENCE DESCRI PTI ON; SEQ I D NG 7: GGATCCCTCC CCTTTTTAGA CCATACAAGG

TAACTTCCGG ACGRAdchENEe @eéatt A MATATAGGS Gt TrTeo Pt CcRdé3adie EARETTEAIACC 1020

T

TGGCCAGCTT CTTHRFFISEAT ACTSASHFF PACOITIRIC/PACRCFORBP TAGRIRGALSS qIBFTPETRTGT 1240 240
GCTGACTTCC TAT 6drcbicte @ebidbérbé\iccddcddrcAhidicaéchEabEéabi TheddANCCA1200 300
GNAGGTCTTG G\ 360
CCOCTCTCAC ACARNIPT® PRI FRCTRRRT FARCE AARTAKCE CETRERRTATY®® 420
GTGGTCTGAA ATCHE@BABRAAL WW@TW CROTCHBTAALI20 480

ACAAGTTTTC ATCGeiideddata aiéathrcrd Abrda & o deAedyodahGT Gnso 540
TATGTTGGGA TGAACAGAGA GAATGGAGCA ANCCAAGACC CAGGTAAMG AGAGGACCT 600

AATGCCTTCA GTGRACRKFES RTRCATAA PEFRERCTTI TR RACTCRATPAC WEE?E%’ACA““ 660
TTGITTTTTC TTGCTRERGE" FRFTIRCA/RCICRCPIFAGTEXGCTRERENGTHG FRARRTTCAGLS00 720

GTCTAACCGT  TAChdchistisba Ghidet ot 0oddetdet lebbAecdde troblindab Arbdebddal CCiseo - 780

GCCTTGGTCC GGAAATGCTG 'rmé:'rccn GACCTCTCAG GGCGCAGGTG CCTTGGGCCG 1820
GGATTAGTAG CCGTCTGAAC TGGAGTGGAG TAGGAGAAAG AGGAAGCGTC TTGGGCTGGG 1680
TCTGCTTGAG CAACTGGTGA AACTCCGCGC CTCACGCCCC GGGTGTGTCC TTGTCCAGGG 1740

GCGACGAGCA TTCIGGGCGA AGTCCOGCACG CCTCTTGTIC GAGGCGGAAG ACGGGGTCTT 1800
GATGCTTTCT CCTIGGTOGG GACTGTCTOG AGGCATGCAT GTCCAGIGAC TCTTGTGTTT 1860
GCTGCTGCTT CCCTCTCAGA TTCTTCTCAC CGTTGTGGTC AGCTCIGCTT TAGGCATATT 1920
AATCCATAGT GGAGGCTGGG ATGGGTGAGA GAATTGAGGT GACTTTTCCA TAATTCAGGT 1980
GAGATGTGAT TAGAGTYCGG ATCCTNCGGT GGTGGCAGAG GCTTACCAAG AAACACTAAC 2040
GGGACATGGS AACCAATTGA GGATCCAGGG AATAAAGTGT GAAGTTGACT AGGAGGTTIT 2100
CAGTTTAAGA ACATGGCAGA GACATTCTCA GAAATAAGGA AGTTAGGAAG AAAGACCTGG 2160
TTTAGAGAGG AGGGCGAGGA AGTGGTTTGG AAGTGTCACT TTGGAAGTGC CAGCAGGTGA - 2220
ARATGCCCTG TGAACAGGAC TGGAGCTGAA AACAGGAATC AATTCCATAG ATTTCCAGTT 2280
CGATGTTGGAG CAGTGGAGAA GTCTAANCTA AGGAAGGGGA AGAGGAGGCC AAGCCAAACA 2340
CTTAGGAACA CTTNCNACGA GGGGGTGGAA GAAGAGCAAG GAGCCAGCTG AGGAGAATGA 2400
GTIGTGGTTGG AGAACCACCA CAGCNCAGGG TCGCCAGANC TGAGGAAGGG GAGGGAAGCT 2460
TATCGAGKAM SGWCRACMKC GAGTTGGCAG GGAT 2454
{2) INFORMATION FOR SEQ ID NO:6:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 1117 base pairs

{B) TYPE: nucleic acid

{C) STRANDEDNESS: single

{D) TOPOLOGY: linear

(ix) FEATURE:
(A) NAME/KEY: misc_feature

(B} LOCATION: 1..1117
(D) OTHER INFORMATION: /note= "1Ex3nd*

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:

GGATCCGCCC GCCTTGGCCT CCCAAAGTGC TGGGATTACA GGCATGAGCC ACCGCTCCTG 60
GCTGAGTCTG CGATTICTTG CCAGCTCTAC CCAGTIGTGT CATCTTAAGC AAGTCACTGA 120
ACTTCTCTGG ATTCCCTTCT CCINNWGTAA AATAAGNATG TTATCTGNCC NNCCTGCCTT 180

SUBSTITUTE SHEET (RULE 26)



WO 96/ 34099

PCT/ CA96/ 00263 - 139 - TTATAGAATG
ACAATAGAGA ACGGCAGGAG CACAACGACA GACGGAGCCT TGGECCACCCT 840
GAGCCATTAT CTAATGGACG ACCCCAGGGT AACTCCCGGEC AGGTGGTGGA GCAAGATGAG 900

GAAGAAGATG AW ATTGAAATAT GGOGOCAAGC ATGTGATCAT GCTCTB:.%% s6/0262260
CCTGTGACTC T GGTGGTCGTG GCTACCATTA AGTCAGTCAG CTTTT 1020
CGGAAGGATG GGCAGCTGTA CGTATGAGTT TKGTTTTATT ATTCTCAAAS CCAGTGTGRC 1080
TTTTCTTTAC AGCATGTCAT CATCACCTTG AAGGCETTIW CATTGAAGG GCATGACTTA 1140
GCTGGAGAGC CCATCCTCTG TGATGGTCAG GAGCAGTTGA GAGANCGAGG GGTTATTACT 1200
TCATGITTTA AGT ISR GrfehAACT ARG mirAd %%@QG 240 1260
GATAGEGCTO AAGTTA GAATTGAACA CATAAATTCT TTTCCACCTC A TG 2*°1320
GGCGCCCATT GNTCPPMSAEETTATSAMPMAT ARASATIMGN TINCTIFRACTPREITARAAMMMART 309380
TCCTGTCATC. COCCRANIERCA QEEEHTAT ArTFATACGN(ECFECTANCHA AGKMMEEAG 3501440
> - T , ‘ 1500
GGTGCACCCN TACA ‘ *#860
GITCTTATCC CTGAM@@FW@FWW GQNFA%TT 4801620
AGACTGGACA CUCTHAAMERALTESHAT KBk FihAcTMCAGATS REGRBEGHAT 5401680
GCTTTGGGAG GAGTCAAGT CNAGE] 1727
(2) 1 NFORMATI ON'FOF : %%%éf&%%&@%& AR ER S Cs:
(A) LENGTH: 183%665%@eﬂpmmcc TTTGCSGTCC TTAGPGISCT PREECTGRAC (CAGAACAEAT (| 660
(C) STRANDEDNESSAaassiahgH €TTGWNTCTG NITANTGTAA CEMMTARRROIEITTTWRT MREHGTATAA 720 (1 X)

FEATURE: .o : (B)

LOCATI ON: 1. . 1885 omae MRt &%’E%E’&*F%mm [ROTEZ T 1 Ex 60
(xi) SEQUENCE CFSICRALAR TAITTERTS (AFTRROTES AATGACAGMUTIACTIGRAC ACTICTIAETAT 840
TGCCANCNAC AACCATACAGAAT SERCAEATI X TrdRbaeAi_tdAcCroace AnidreTAC GTAECNGET GT 00

AATACCAAGT ATTQREEGG T HohGRse ftdcbHvalc oA Athenr crcccdfBe 560
CTCTGAGAAA TGCTGAGGGG GSTAGGNAGG GCTTTCTCTA CTTNACCACA TITNATAATT 1020
ATTTTIGGGT GACCTTCAGC TGATCGCTGG GAGGGACACA GGGCTINITT AACACATAGG 1080
GTCTTGGATA CAGNCCCTCC CTAATTCACA TTTCANC 1117
(2) INFORMATION FOR SEQ ID NO:7:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1727 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ix) FEATURE: ’
(A} NAME/KEY: misc_feature
(B) LOCATION: 1..1727
(D) OTHER INFORMATION: /note= "1EXS"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

GGATCCCTCC CCTTTTTAGA CCATACAAGG TAACTTCCGG ACGTTGCCAT GGCATCIGTA 60
AACTGTCATG GTGTTGGCGG GGAGTGTCTT TTAGCATGCT AATGTATTAT AATTAGCGTA 120
TAGTGAGCAG TGAGGATAAC CAGAGGTCAC TCTCCTCACC ATCTYGGTTIT TCGTGGCTTT 180
TGGCCAGCTT CTTTATTGCA ACCAGTTTITA TCAGCAAGAT CTTTATGAGC TGTATCTIGT 240
GCTGACTTCC TATCTCATCC CGNAACTAARG AGTACCTAAC CTCCTGCARA TTGMAGNCCA 300
GNAGGTCTTG GNCTTATTIN Acccmcccc TATTCAARAT AGAGTNGYTC TTGGNCCAAA 360
CGCCYCTGAC ACAAGGATIT TAAAGTCTITA TTAATTAAGG TAAGATAGKT CCTTGSATAT 420
GTIGGTCTGAA ATCACAGAAR GCTGAATITG GAARAAGGTG CTTGGASCIG CAGCCAGTAA 480
ACAAGTTTTC ATGCAGGTGT CAGTATTTAA GGTACATCTC AARGGATAAG TACAATIGTG 540
TATGTTGGGA TGAACAGAGA GAATGGAGCA ANCCAAGACC CAGGTAAAAG AGAGGACCTG 600
MTGCC!‘TCA GTGAACAATG ATAGATAATC TAGACTTTTA AACTGCATAC TTCCTGTACA €60
TTGTTTTTTC TTGCTTCAGG TTTTTAGAAC TCATAGTGAC GGGTCTGTIG TTAATCCCAG 720

GTCTAACCGT TACCTTGATT CTGCTGAGAA TCTGATTTAC TGAAAATGTT TTTCTIGTGC 780

SUBSTITUTE SHEET (RULE 26)



CCCTCCTTGG TTAATACATT GICTGGTGCCT GCTTTCAAC TACAGTAGCA CAGITGAGIG 180

TSTGACCCTGG AGACCATATG ACCCATAGAG CTTAAAATAT TCAGICTGEC TTTTTACAGA 240
GATGITTCTG ACTTTGITAA TAGAAAATCA ACCCAACTGG TTTAAATAAT GCACATACTT 300
TCTCTCTCAT AAGTAGIGC AGAGGTAGNC AGICCAGATT AGIASGGIGG CTTCACGITC 360
ATCCAAGGAC TW TCTTTCTTCT TTAGCTTCTA ACCTCTAGCT TACT Tpéfrchosnoo263 420
TCCAGGCTGG A TTCATTTCTG ACAGTAGGAA GGAGTAGEEG AGAAAAGAAC 480
ATAGGACATG TCAGCAGAAT TCTCTCCTTA GAAGITCCAT ACACAACACA TCTCCCTAGA 540
AGTCATTGCC CTTACTTGTIT CTCATAOCCA TCCTAAATAT AAGGGAGICA GAAGTAAAGT 600
CTKKNTGGECT GGGAATATTG GCACCTGGAA TAAAAATGIT TTTCTGIGAA TGAGAAACAA 660
GCGGAAGATG  GAT At A\ A dpiidAaAda \Acdathadht" Ehidafcdat] Ghévoddotr @bscchbed@AT a0 720
GAGAGGCACT AATTATAACC CATATTACC;[:C TICTTCTGAC AACCACT TGI  CAGCCCNCOGT 780
VO 96/ 34099 GAGCCATTAT CTARATGGACG ACCCCAGGGT AACTCCCGGC AGGTGGTGGA GCAAGATGAG 900

PCT/ CA96/ 00263 GAAGARGATG AGGAGCTGAC ATTGAAATAT GGCGCCAAGC ATGTGATCAT AQTCTITTCTC GIB¥FTCTGIG

GCAGAATCTG GTTCAdAlerd \rbdisad  Gorbbfied GENScATrAASRAGAG crrrrifide 1020
TTGATGAGGT ATTATAATTA TTTCAATATA AAGCACCCAC TAGATGGAGC CAGIGICI

GcC 900
TTCACATGTT AAGTEEM Y T R e T AR AT T T oo | TORACEAS AFASIRERET 1989960
GTACGCTGITT TTCTOAGSTTACAASSARSECAT TATRESTNOCEGASGECTOTN CATTEAGE: COWSACYTTAGA 11401020
CTATAAGAT NCGAAJZGAA T ANCRAMA AN CAErTELT SRS SREAMFEERC 1203080
KTGGTGATCT YCATTAACAC TGANCTAGGG CTTTKEKGIT TKTTTATTG TAGAATCTAT 1140
ACCCCATTCA CAGARARTACTACMAERSHET A PRAECREME AT TECAISFETAR FRENERAY 12900
GCCTGCCATCA TGATEMASEGETaCANGTRRTCT CATRACH AX13EATICE TEfSEAXETC TGFETEATIAAA 23201260
TACAGGTGCT  ATAAGELGAGHCARSHASACrheT EHRNer CahCHxbe GREGTAGE TA 13001320
TCCTGTCATC CCCCTCCTCT TGGTGTTATA TATAAAGTNT TGGTGCCGCA AAAGAAGTAG 1440
CACTCGAATA TAAAATTITC CTTTTAATTC TCAGCAAGGN AAGTTACTTC TATATAGAAG 1500
GGTGCACCCN TACAGATGGA ACAATGGCAA' GCGCACATTT GGGACAAGGG AGGGCAAAGG 1560
_GTTC‘!‘TATCC CTGACACACG TGGTCCCNGC TGNTGTGTINC TNCCCCCACT GANTAGGGTT - 1620
AGACTGGACA GGCTTAAACT AATTCCAATT GGNTAATTTA AAGAGAATNA TGGGGTGAAT 1680
GCTTTGGGAG GAGTCAAGGA AGAGNAGGTA GNAGGTAACT TGAATGA ' 1727
(2) INFORMATION FOR SEQ ID NO:8:
(i) SEQUENCE CHARACTERISTICS: .
{A) LENGTH: 1883 base pairs
(B} TYPE: nucleic acid
{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ix) FEATURE:
(A) NAME/KEY: misc_feature

{8) LOCATION: 1..1883
(D) OTHER INFORMATION: /note= *1Ex6"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:

CNCGTATAAA AGACCAACAT TGCCANCNAC AACCACAGGC AAGATCTTCT CCTACCTTCC 60
CCCNNGGTGT AATACCAAGT ATTCNCCAAT TTGTGATAAA CTTTCATTGE AAAGTGACCA 120
CCCTCCTTGG TTARTACATT GTCTGTGCCT GCTTTCACAC TACAGTAGCA CAGTTGAGTG 180
TTTGCCCTGG AGACCATATG ACCCATAGAG CTTAAAATAT TCAGTCTGGC TTTTTACAGA 240
GATGTTTCTG ACTTTGTTAA TAGAAAATCA ACCCAACTGG TTTAAATAAT GCACATACTT 300
TCTCTCTCAT AGAGTAGTGC AGAGGTAGNC AGTCCAGATT AGTASGGTGE CTTCACGTTC 360

" ATCCAAGGAC TCAATCTCCT TCTTTCTTCT TTAGCTTCTA ACCTCTAGCT TACTTCAGGG 420
TCCAGGCTGG AGCCCTASCC TTCATTTCTG ACAGTAGGAA GGAGTAGGGG AGAAAAGAAC a0
ATAGGACATG TCAGCAGAAT TCTCTCCTTA GAAGTTCCAT ACACAACACA TCTCCCTAGA 540
AGTCATTGCC CTTACTTGTT CTCATAGCCA TCCTAAATAT AAGGGAGTCA GAAGTARAGT 600
CTKKNTGGCT GGGAATATTG GCACCTGGAA TAARAATGTT TTTCTGTGAA TGAGAAACAA 660
GGGGAAGATG GATATGTGAC ATTATCTTAA GACAACTCCA GTTGCAATTA CTCTGCAGAT 720
GAGAGGCACT AATTATAAGC CATATTACCT TTCTTCTGAC AACCACTTGT CAGCCCNCGT 780

SUBSTITUTE SHEET (RULE 26)



TGGTTGGGTA TTCTT5GCAC AGTAACTTAA CTGATCTAGG AAAGAAAAAA TGTTTTGTCT 1380
TCTAGAGATA AGTTAATTTT TAGITTTCIT CCTCCTCACT GTGGAACATT CAAAAAATAC 1440
AAAAAGGAAG CCAGGTGCAT GTGTAATGCC AGGCTCAGAG GCTGAGGCAG GAGGATCGCT 1500
TGGGOCCAGG AGTTCACAAG CAGCTTGGGC AACGTAGCAA GACCCTGCCT CTATTAAAGA 1560
AAACAAAAAA CAAATATTGG AAGTATTTTA TATGCATGGA ATCTATATGT CAT%WM}S
TTAGTGTAAA - ATRYRIE TATGATTAGN TATCAAGATT TAGTGATAAT TTAT

TTGGGATTTC AATGCCTTTT TAGGCCATTG TCTCAMANAA TAAAAGCAGA AAACAAAAA 1740
AGTTGTAACT GAAAAATAAA CATTTTCCATA TAATASCIA -ATCTAAGTGG GTTTTTGNTT 1900
GTTTGTTTGN TTGTTGAAGC AGGGCCTTGC CCTNYCACCC AGGNTGGAGT GAAGTGCAGT 1860
GGCACGATTT TGGCT. 883
(2 I NECRVATI O FEETCEES VAONICTS: CTTCTMTAN: ANGTTSCTAN. TUICISTAS COmAMT, 1 o8
(A) LENGTH: 823 TFSARSAGRT ATFATARTTA TTTCAATATA ARGCACCRRG-TAGMIGIAGT CAGFSTQIGC 900

(C©) STRANDEDNESSTcAdaRGHTEAAGTCCTTCT TTCCATATETOrAGRERITkOCM TGANGES AFTTTAGAGT okd X)

1 825 emacrors YyeRe AP AR commpgezon ccmmoral) g T

SEQUENCE DESCRI FeFFEIRAGASEGSRETTRAD, TE: MTWWAGWEWT.
TTAAMGAGAG  ATGYobdiahkerGrACAGe faanctacdtd) crrmrexorr\eéioftiote EdATcoh CA 1146

NCACTKATGG GGAGTACTGA AGGN ATCACTTGNG 120 cacre SELONCGAAT
NTGAGANCAG ww%ﬁ%“w%wm THPAT 2200
CCANAVAWA GCCTAGEBREATSAGRATIIRTST CXETEIRCIST FIGACTAORT MITCRNCCISACIGIATRAR, 1260 240

GCCACGAGNAN  TNCT hibdiiarace KanhédebatCevahaitie! MatciatEi T iadatrboi bHeoiet®d G 1320 300
CACTCCAGTC TGG@% AGIGAGACCC, TGTCTOCNN. AAGAAAAAAA AAATCTGTAC

TTTTTAAGGG TGGT G T ART TAT AT CRRATEE THE PP PEYAMGETCRTCEAT 1290 420
GOCTGGCTTA TTATAFGRSRGATRGRATACTMGHGTETTOT SRTCICRCCATRENRTT TRERDERSG 1440 480

TAAGTTGTIGA AATT TspdAadans T éehbdrbdir wionrré & \hdorialodd \BEebidebad EARBRIEGEAT 1500 940

TGGGCCCAGG AGTTCACAAG CAGCTTGGGC AACGTAGCAA GACCCTGCCT CTATTAAAGA 1560
AAACAAAAAA CAAATATTGG AAGTATTTTA TATGCATGGA ATCTATATGT CATGAAAAAR 1620
TTAGTGTAAR ATATATATAT TATGATTAGN TATCAAGATT TAGTGATAAT TTATGITATT 1680
TTGGGATTTC AATGCCTTTT TAGGCCATTG TCTCAAMAAA TAAAAGCAGR AAACAAAAAA 1740
AGTTGTAACT GAAAAATAAA CATTTCCATA TAATAGCACA ATCTAAGTGG GTTTTTGNTT 16800

GTTTGTTTGN TTGTTGAAGC AGGGCCTTGC CCTNYCACCC AGGNTGGAGT GAAGTGCAGT 1860
GGCACGATTT TGGCTCACTG CAG 1883
(2) INFORMATION FOR SEQ ID NO:5:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 823 base pairs
{B) TYPE: nucleic acia
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(ix) FEATURE:
(A) NAME/KEY: misc_feature
(B) LOCATION: 1..823
{D) OTHER INFORMATION: /note= "1Ex7"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:

CAGGAGTGGA CTAGGTAAAT GNAAGNTGTT TTAAAGAGAG ATGNGGNCNG GGACATAGIGC 60
GTACACANCT GTAATGCTCA NCACTKATGG GGAGTACTGA AGGNGGNSGG ATCACTTGNG 120
GGTCNGGAAT NTGAGANCAG CCTGGGCAAN ATGGCGAAAC CCTGTCTCTA CTARAAATAG 180
CCANAAWNWA GCCTAGCGTS GTGGCGCRCAR CGCGTGGTTC CACCTACTCA GGAGGCNTAA 240
GCACGAGNAN TNCTTGAACC CAGGAGGCAG AGGNTGTGGT GARCTGAGAT CGTGCCACTG 300
CACTCCAGTC TGGGCGACMA AGTGAGACCC TGTCTCCNNN AAGAAAAAAA AAATCTGTAC 380
TTTTTAAGGGE TTGTGGGACC TGTTAATTAT ATTGAAATGC TTCTYTTCTA GGTCATCCAT 420
GCCTGGCTTA TTATATCATC TCTATTGTTG CIGTTCTITIT TTTCATTCAT TTACTTGGGG 480
TAAGTTGTGA AATTTGGGGT CTGTCTTTCA GAATTAACTA CCTNNGTGCT GTGTAGCTAT 540

SUBSTITUTE SHEET (RULE 26)



WD 96/ 34099

PCI/.CA96/ 00263 - = 141 - —  CATFTAAAGC
CATGTACTTT GNTGATGAAT TACTCTGAAG TTTTAATTGT NTCCACATAT 600

AGGTCATACT TGGTATATAA AAGACTAGNC AGTATTACTA ATTGAGACAT TCTTCTGING 660
CTCCTNGCTT A GAACTGAAAG NAACTTAAGA CTACAGITAA TTCTARSIEN96/00263 20
TTGGGGAAGG A GC CTTCTAGTAG GAAGTCTTGT GCNATCAGAA TGTTTNTAAA 780
GAAAGGTNT CAAGGCATNG TATAAANACC AAAAATAATT GAT 623
(2) | NFORVATI ON FOR SEQ I D NQO 10: - 141 -(j) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 945 base pairs (B) TYPE: nucleic acid

(O STRANDEDNES®RtriahAt@! @ reTacTTT onTGATGAAT fASrcTEAXCHEXTARTTeY RRAACATAT sod i X)

FEATURE: (B
LOCATI O\; 1. . 9f5CTCATACT @AWE{%@‘&?{?M&MW 8')"so

(xi) SEQUENCE RESTREGTT| AINATARET qmmmmwmmmmem
AGNTTGGACC TGO ghéeichiiec QMMINTARS [ErrdiactdcChimeirTor chflreacan AEARRGANCA 780
GTTGAGOCGT GATTGCACCC ACTTTACTCC AAGCCT AACCAAAATG 120
AGACACTGGC TCCRAMSREAT M&R‘&A&& METARRTTAAT TTANAGGGAA #2180
GNATTAAATA AATAAT AGERRMERON FOIEAT IABSIPATGGT AAAATTATAA AGGTGGGANA 240
TTAATATCTA ATGTTTGGEA sRiemitbCARMrATTes AAMAT AATGTTTTGG TGGAAATTAT 300
TGTACATCTT TTAAAATCTG TKBTEGNEPTHE TS5 RFEASBEAA GTGTTTAAAA CCTATAACGT 360
TGCTGTGGAC TACATTACTG R Reinbnes WT TTGGTGTTG TGGGAATGAT 420
TTCCATTCAC TGGAAAGGTC GACTORGRACT 1 GGCA TATCTCATTA TGATTAGTGC 480
CCTCATGGOC CTGGTGRIZA rBiahGTACCT CCCTGAATGG ACTGOGTGGC TCATCTTGGC 540

TGTGATTTCA GTATATGGTA AABIESREGAn{SECReaUrE T GITTGICACA GGAATGCCCC 600
(B) LOCATION: 1..945
(D) OTHER INFORMATION: /notee "1Ex8"

(i) SEQUENCE DESCRIPTION: SEQ ID NO:10:

GTTNTCCNAA CCAACTTAGG AGNTTGGACC TGGGRAAGAC CNACNTGATC TCCGGGAGGN €0
AARGACTNCA GTTGAGCCGT GATTGCACCC ACTTTACTCC AAGCCTGGGC AACCAAAATG 120
AGACACTGGC TCCAAACACA AARACAAAAA CAAAAMAAGA GTAAATTAAT TTANAGGGAA 180
GNATTAARTA AATAATAGCA CAGTTGATAT AGGTTATGGT AAAATTATAR AGGTGGGANA 240
TTARTATCTA ATGT';TGGGA GCCATCACAT TATTCTAAAT AATGTTTTGG TGGAAATTAT 300
TGTACATCTT 'IJTMMTCTG TGTAATTTIT TTTCAGGGAA GTGTTTAAAA CCTATAACGT 360
TGCTGTGGAC TACATTACTG TTGCACTCCT GATCTGGAAT TTTGGTGTCG TGGGAATGAT 420
TTCCATTCAC TGGAAAGGTC CACTTCGACT CCAGCAGGCA TATCTCATTA TGATTAGTGC 480
CCTCATGGCC CTGGTGTITA TCAAGTACCT CCCTGAATGG ACTGCGTGGC TCB‘I‘CTTGGC 540
TGTGATTTCA GTATATGGTA AAACCCAAGA CTGATAATTT GTTTGTCACA GGAATGCCCC 600
ACTGGAGTCGT TTTCTTTCCT CATCTCTTTA TCITGATTTA GAGAAAATGE TAACGTGTAC 660
ATCCCATAAC TCTTCAGTAA ATCATTAATT AGCTATAGTA ACTTTTTCAT TTGAAGATTT 720
CGGCTGGGCA TOGTAGCTCA TGCCTGTAAT CTTAGCACTT TGGGAGGCTG AGGCGGGCAG 780
ATCACCTAAG CCCAGAGTTC AAGACCAGCC TGGGCAACAT GGCAAAACCT CGTATCTACA 840
GARRATACAA AAATTAGCCG GGCATGGTGG TGCACACCTG TAGTTCCAGC TACTTAGGAG 500
GCTGAGGTGG GAGGATCGAT TGATCCCAGG AGGTCAAGNC TGCAG . 945

{2) INFORMATION FOR SEQ ID NO:11:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 540 base pairs
{B) TYPE: nucleic aciad

(C} STRANDEDRESS: single
{D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:1il:
CTGCAGCTTT CCTTTAAACT AGGAAGACTT GTTCCTATAC CCCAGTAACG ATACACTGTA " 60
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ACTGGAGTGT TTTCTTTCCT CATCTCTTTA TCTTGATTTA GAGAAAATGG TAACGTGTAC 660

ATCCCATAAC TCTTCAGTAA ATCATTAATT AGCTATAGTA ACTITITCAT TTAAGATTT
CGGCTGEECA TGGTAGCTCA TGCCTGTAAT CTTAGCACTT TGGGAGCTG AGGCGGGECAG

720
780

ATCACCTAAG CCCAGAGTTC AAGACCAGCC TGGGCAACAT GGCAAAACCT OGTATCTACA 840
GAAMTACAA A TAR00G GOCATGGT GG TECACACCTG TAGTTOCAGE TACTTARGAGussenfg
45

GCTGAGGT GG GA

(2) 1 NFORVATION FOR SEQ I D NG 11:

(A) LENGTH 54
(C) STRANDEDNE
(xi) SEQUENCE
AGGAAGACTT GTT

GITGTCTCCC CCA

TGATCCCAGG AGGTCAAGNC TGCAG

0 base pairs - 14B)-TYPE: nucleic acid
SS. single (D) TOPOLOGY: |i near

(1) SEQUENCE CHARACTERI STI CS;

hocririch |akeRiedakd mnm&@%&a ferdp AR CT 1,
AC CCCAGIAACG ATACACTGTA WO 96/ 34099
PCT/ CA96/ 00263 TNTTGTTTAT GITGTCTCCC CCACCCCCAC CAGTTCACCT ”mm’fE?“TA“mTCACFAAGCAA

ATAGCAGTCA AACCEAAAGETI\oNIGTATAN GARGADEA PEAGTREA OFTTTTRT 'rccmﬂr'rc

AR it Al

NNTGTGTAAA AAGA CATTAAA CTTTTIT TAATTC 240
CCCATTTACA AGTTTHREETHCT PATIEASTG KTHTRAYSAY G FESPANSST CPATTFISIA TECIRFHTCA
GATTTAGTGG CTGT AAChGHGAd CRAARNIT RARGATTT GCTkcTOC HOCIEGAT GTARGHTTT

ATTGANTTAG TAATCRES A ST} MJRRE APk Ry acndfpgonn

CTATGGCAAT TTCANGGNAC TTGTCTCATC TTAAATGANA GNATCCCTGG ACTCCTGNAG

(2) INFORMATION FOR SEQ ID NO:12:
{i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 509 base pairs
{B} TYPE: nucleic acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ix} FEATURE:
{A) NAME/KEY: misc_feature
{B) LOCATION: 1..509
{D) OTHER INFORMATION: /notes "1Ex10"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:
CCCCGTCNAT GCATACTTTG TGTGTCCAGT GCTTACCTGEG AATCCNGTCT TTCCCAACAG
CAACAATGGT GTGGTTGGTG AATATGGCAG AAGGAGACCC GGAAGCTCAA AGGARGAGTAT
CCARRAATTC CAAGTATAAT GCAGARAGTA GGTAACTYYY NTTAGATAMN ATCTTGATTIT
TNCAGGGTCA CTGTTATAAG CTAACAGTAT AGNAATGITT TTATCOGTCTT TCTNKGGNCA
TAGACTCCTN KGAGAATCTC TTGAGAACTA TGATAATGCC CAGTAAATAC NCAGATAAGT
ATTTAAGGAG TNCAGATACT CAAANCCCAA CAATACNGTC AAAGCATCCT AGGTTAAGAC
AMCNCCCATT AAATACAGAA TACCAGCATG GAAAGGTTCA GGCTGAGGTT ATGATTGGGT
TTGGCTTTTG GGNNNGTTTT TTATAAGTCA TGATTTTAAR AAGAAAAAAT AAACTCTCTC
CAAACATGTA ARAGTAAGAMA TCTCCTAAA
(2) INFORMATION FOR SEQ ID NO:13:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1092 base pairs
(B} TYPE: nucleic acid

{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ix) FEATURE:

(A) NAME/KEY: misc_feature

{B) LOCATION: 1..1082

(D) OTHER INFORMATION: /note= "1Ex11"
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:

GTCTAGATAA GNCAACATTC AGGGGTAGAA GGGGACTGTT TATTTTTICC TTTAGTCTCT
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TNRESGTTTAT
TCAACGTCTN
CTCCCTACCA
TCFPTTNCTA
AAGAGCTCAG

CRGFAATGAT

540

60
120
180
240
300
360
420
480
509

60



CTATGGCAAT TTCANGGNAC TTGICTCATC TTAAATGANA GNATCCCTGG ACTCCTGNAG 540

(2) | NFORVATI ON FOR SEQ I D_NQ 12: (i) SFQIENCF CHARACTERL.STI.CS:

(A) LENGTH 509 base pairs (B) TYPE: nucl eic acid

(C) STRANDEDNESS: single (D TOPOLOGY: |inear (1x)
FEATURE: WO 96/34099 (A) NAME/ KEY: m sc_feature PCTICA96/0626A T ON:
1..509 (D) OTHER | NFORMATI ON: / note= " 1Ex10" i
SEQUENCE DESCRI PTI ON: SEQ I D NO 12: CCCCGTCNAT GCATACTTTG TGTGTCCAGT
GCTTACCTGG AATCCNGTCT TTCCCAACAG 60143 CAACAATGGT GTGGTITGGIG AATATGGCAG

AAGGAGACCC GGAAGCTCAA AGGAGAGTAT 120  CCAAAAATTC CAAGTATAAT GCAGAAAGTA
GGTAACTYYY NTTAALAMEE Sddahdia Theccacehl Goccastdin APrabiria (cbhdrtAdeAG GROACAGTAT
AGNAATGTTT TTATOGICIT TCTNKGENCA 240 — TAGACTCCTN KGAGAATCTC TTGAGAACTA
TGATAATGCC CAGTRARTAD: REABRIRAGT M 3H A TRT T TANCERE TREAGRFACT CRRANcCCAA
CAATACNGTC AAABGATISDTC ATETTIAGATIGTCAS (FTCACCATVIEIABEICATORS GRARRGAGAA TAECAGCATG

GAAAGGT TCA CCCdéaidelda Wmm&@%mmAm¥TT T3 TAAGTCA
TGATTTTAAA AAGAAAAAAT AAA CAAACATGTA AMGTAAGAA TCTCCTAAA

509 (2) | NFWF&NW%’P‘B“RE‘E?WT TTARGEEGCR

CHARACTERI ST| CSGACAGCTA GTTACTGTTT COYTAIAANGTICTTADGE TATRABATIR| TTSTAAATAT 420 (B)
TYPE: nucl ei ¢ gfablerara acrrecacrt refdricand BONREAN 9eAcTeAGS | @eacTorrs 480
TOPOLOGY: |i near | X) FEATURE: g:;zc-r NAVE/ KEY:

m sc_feature CRGAGRATGR TGA TERRTIRER AATECOARGE FORCAGEGAT AGTCATCTAGD))  (FMOER

| NFORVATI ON:  / enxtecaTtd EREACACCT GAGTCACGAS XIGCTEHCHSHCETDIESGREASTATON. SKQol D

NG 131 GTCTAGH@ACNAAGATT SnABREET AGM SR Faka AGRRIRICC TEEAGTCTCT

60 CCTTTAGGTA GCTACATTAT CAACCTTTTT GAGAATAAAA TGAATTGAGA GTGTTACAGT 720
CTAATTCTAT ATCACATGTA ACTTTTATTT GGATATATCA GTAATAGTGC TITTITYNTTT 780
TTTTTITTTT TTTTITTITT TTTINGGNGA NAGAGTCTCE CTCTGTCGCC AGGTTGGAGT 840
GCAATGGTGC GATCTTGGCT CACTGAAAGC TCCACCNCCC GGGTTCAAGT GATTCTCCTG 900
CCTCAGCCNC CCAAGTAGNT GGGACTACAG GGGTGCGCCA CCACGCCTGG GATAATTTTG 960

GANTTTTTAG TAGAGATGGC GTTTCACCAN CTTGGNGCAG GCTGGTCTTG GRACTCCTGA 1020
NATCATGATC TGCCTGCCTIT AGCCTCCCCA AAGTGCTGGG ATTNCAGGGG TGAGCCACTG 1080
TTCCTGGGCC TC : 1092
" (2) INFORMATION FOR SEQ ID NO:14:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1003 base pairs
{B) TYPE: nucleic acid

{C) STRANDEDNESS: single
{D} TOPOLOGY: linear

{ix) FEATURE:
(A) NAME/KEY: misc_feature
{B) LOCATION: 1..1003
{D) OTHER INFORMATION: /note= "1Ex12"

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:14: )
CTGCAGTGAG CCGAGATCAT GCTGCTGTAC TCCAGCCTGG GCCACAGAGC CAAACTCCAT 60

CTCCCAAARA AMAAAAATAT TAATTAATAT GATNAAATGA TGCCTATCTC AGAATTCTTG 120
TAAGGATTTC TTAGKACAAG TGCTGGGTAT AAACTATANA TTCRATAGAT GNCGATTATT 180
ACTTAYTATT GTTATTGATA AATAACAGCA GCATCTACAG TTAAGACTCC AGAGTCAGTC - 240
ACATAGAATC TGGNACTCCT ATTGTAGNAA ACCCCHMMAG ARAGARAAACA CAGCTGAAGC 300
CTAATTTTGT ATATCATTTA CTGACTTCIC TCATTCATIGC TGGGITTGAG TAGGGCAGTG 360
ATATTTTTGA ATTGTGAAAT CATANCAAAG AGTGACCAAC TTTTTAATAT TTGTAACCTT 420
TCCTTTTTAG GGGGAGTAAA ACTTGGATTG GGAGATTTCA TTTTCTACAG TGTTCTGGTT 480
GGTAAAGCCT CAGCAACAGC CAGTGGAGAC TGGAACACAA CCATAGCCTG TTTCGTAGCC 540
ATATTAARTTG MSTATACA CTAATAAGAA TGTGTCAGAG CTCTTAATGT CMAAACTTTG €00

SUBSTITUTE SHEET (RULE 26)



WD 96/ 34099
- 143 -
CCACTCATAG
TTAGGAAGAG
TTCACCACCA
TTCTGCCCTC
CAGGCACTGC
ATGACAGCTA
TAGAGCTGTA
CAGAGAATGA
GGCCTCATCG CT
TCGCTGGTGA
CCTTTAGGTA
CTAATTCTAT
TTTTTTTTTT
GCAATGGTGC
CCTCAGCCNC
GONTTTTTAG
NATCATGATC

(2)

PCT/ CA96/ 002

63

CTTAAAGAGT GAGAAAAATT TTCCCAGGAA TCCCGGTGGA CTTTGCTTCA
GTTCATACCA AGTTACAACC CCACAACCTT AGAGCTTTTG

120

GCTTGGTGGG

180 ATTACCGTGC TTGECTTGEC TTGGT

CAGGA

GAGICATGIG GGAGEEEGTG

A

240
GGAGAAAATA GCTGTTGGAT
360

T T EARTO FTREAAT AT AbAC AP AR

GATCHIBEFCEA _
CCAAGHTARM G ITCETd ATAGrdoramC@rAiscAdrd GlchéTtdoc (FETSTIT T G
TGO MR R

TTCCTGEECC TC

| NFORVATI ON  FOR(sSE€2otninch\@adrhcTERISTICS !
(A) LENGTH. 1003 base p%g

TG GAACTCCTGA
GGG TGAGCCACTG

{2) INFORMATION FOR SEQ ID NO:15:

r : 736 base pairs
TYPE: nucleic aciad

{C) STRANDEDNESS: gingle
(D) TOPOLOGY: linear

(ix) FEATURE:
(A) NAME/KEY: misc_feature
{B) LOCATION: 1..736
{D) OTHER INFORMATION: /note= "1Ex13"
(xi} SEQUENCE DESCRIPTION: SEQ ID NO:15:
GTCTTTCCCA TCTTCTCCAC AGGGTTIGCTS CCTTACATTA TTACTCOCTTG CCATTTTCAA
GAAAGCATTG CCAGCTCTTC CAATCTCCAT CACCTTTGGG CTTGTTTTCT ACTTITGCCAC
AGATTATCTT GTACAGCCTT TTATGGACCA ATTAGCATTC CATCAATTTT ATATCTAGCA

TATTTGCGGT TAGAATCCCA TGGATGTTTC TTCTTTGACT ATAACAAAAT CTGGGGAGGA

. CAAAGGTGAT TTCCTGTGTC CACATCTAAC AAATCAAGAT CCCOGGCTGG ACTTTTGGAG

GTTCCTTCCA AGTCTTCCTG ACCACCTIGC ACTATTGCAC TTTGGAAGGA GGTGCCTATA
GAAAACGATT TTGAACATAC TTCATCGCAG TGGACTGTGT CCTCCGTGCA GAAACTACCA
GATTTGAGGG ACGAGGTCAA GGAGATATGA TAGGCCOGGA AGTIGCTGTG CCCCATCAGC
AGCTTGACGC GTGGTCACAG GACGATTTTC ACTGACACTG CGAACTCTCA GGACTACCGT
TACCARGAGG TTAGGTGAAG TGGTTTAAAC CAAACGGAAC TCTTCATCTT AAACTACACG
TTGAAAATCA ACCCAATAAT TCTGTATTAA CTGAATTCTG AACTTTTCAG GAGGTACTGT
GAGGARGAGC AGGCACCACC AGCAGAATGG GGAATGGAGA GOTGGGCAGG GGTTCCAGCT
TCCCTTTGAT TTTTTG
(2) INFORMATION FOR SEQ ID NO:16:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1564 base pairs
{B) TYPE: nucleic acid

{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ix) FEATURE:
(A) NAME/KEY: CDS
{B} LOCATION: 188..1588
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GGAACCCAAA CAATT
300 E@@E@wmm
TACAGCCCAT GCTTTGTGGT TTAAGGGCCA GCTAGTTACA

GITACTGITT CCATGTAATT TTCTTAAA®S FATTAAATTT TTCTAAATAT
ACTTCCACTT TCTCTTGAAG GCACAGAAAG GGAGTCACAA GACACTGITG

crer i A ol e e

AGACETACHTCAAR TR TIS AT ISCARTTT
CCTACAREALTEAEAESGAGCTT TTAMRE ST ARdoRcTICAARTIAGREAST CEE@EE&GAGT

420
480
540
%600
120660
780720
780
%49 840
900900
960960
020
080
1092

100

(i) SEQUENCE CHARACTER! STI CS:

60
120
180
240
300
360
420
480
540
600
660
720
736



(B) TYPE: nucleic acid (C) STRANDEDNESS: single
(D_TOPOLOGY: |inear —— (ix) EEATURE -
m sc_feature (B) LOCATION: 1..1003 (D) OTHER

| NFORVATI ON:  / not e= " 1Ex1" (xi) SEQUENCE DESCRI PTION: SEQ ID

NO 14: W@\TMT GCTGCTGTAC TCCAGCCTGG GCCA CCAT
60 CT TAT TAATTAATAT GATNAAATGA TGCCTATCT TTCITG
120 TAAGGATTTC TTAGKACAAG TGCCTGGGTAT AAACTATANA TTCRATAGAT GNCGATTATT
180 ACTTAYTATT GTTATTGATA AATAACAGCA IBBAFCTACAG TTAAGACTCC AGAGICAGTC
240 ACATAGAATC TGGNACTCCT ATTGTAGNAA ACCCCNNVAG AAAGAAAACA CACGCTGAAGC
300 -CTAATTTTGT A};%TA CTGACTTCTC TCATTCATTG TGGGGITGAG TAGGCCAGTG
360 ATATTTTTGA A TGRM/@TMAAA&AGT GACCAAC TTTTTAATAT TTGTAACCTT
420 TCCTTTTAG GCGAGEAA R ey e ks AT TTTTCTACAG TGITCTGGTT
480 GGTAAAGCCT CAGCAACA CCATAGCCTG TTTCGTAGCC
540 ATATTAATT GAG CTCTTAATGI CMAAACTTTG
000 WS GPADRE et 1k

PCT/ CA9 6/ 0026 3Accmmc1mc GGCAGCTGAG GCGGAAACCT AGGCTGCGAG CCGGCCGCOG|AGGCGCGRAG ATTARCACAGT
CCCTTTAAGG CAGLdAGAAGEAA T T [ TaGRGETT TeanéddBan  Affal GAGGAG

Cn/evs
CRLAA

1T INATA AT Rl A e e TS ool
TTGGGAGCTT TT TTGIGI
AAA W@Wﬁ@ mﬂm} W 229
AGTTTTT. ATT et Pro Ala Pro Leu Ser 2 Gln Asn
CAG ATG TCT GAG GAC AGC CAC TCC AGC AGC GCC ATC CGG AGC CAG AAT 277
Gln Met Ser Glu Asp Ser His Ser Ser Ser Ala Ile Arg Ser Glan Asn
15 20 25 30
GAC AGC CAA GAA CGG CAG CAG CAG CAT GAC AGG CAG AGA CTT GAC AAC 325
Asp Ser Gln Glu Agg Gln Gln Gln His Asp Arg Gln Arg Leu Asp Asn
40 45
CCT GAG CCA ATA TCT AAT GGG CGG CCC CAG AGT AAC TCA AGA CAG GTG 373
Pro Glu Pro Ile Ser Asn Gly Arg Pro Gln Ser Asn Ser Arg Gln Val
S0 (13 60
GTG GAA CAA GAT GAG GAG GAA GAC GAA GAG CTG ACA TTG AAA TAT GGA 421
Val Glu Gln Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu Lys Tyr Gly
65 70 . 5
GCC AAG CAT GTC ATC ATG CTC TTT GTC CCC GTG ACC CTC TGC ATG GTC 469
Ala Lys His Val Ile Met Leu Phe Val Pro Val Thr Leu Cys Met Val
80 - 88 90
GTC GTC GTG GCC ACC ATC AAA TCA GTC AGC TTC TAT ACC CGG AAG GAC 517
Val Val Val Ala Thr lle Lys Ser Val Ser Phe Tyr Thr Arg Lys Asp
9s 100 105 110
GGT CAG CTA ATC TAC ACC CCA TTC ACA GAA GAC ACT GAG ACT GTA GGC 565
Gly Gln Leu Ile Tyr Thr Pro Phe Thr Glu Asp Thr Glu Thr Val Gly
115 120 125
CAA AGA GCC CTG CAC TCQG ATC CTG AAT GCG GCC ATC ATG ATC AGT GTC 613
Gln Arg Ala Leu His Ser Ile Leu Asn Ala Ala Ile Met lle Ser Val
130 135 240
ATT GTC ATT ATG ACC ATC CTC CTG GTG GTC CTG TAT AAA TAC AGG TGC 661
Ile Val Ile Met Thr Ile Leu Leu Val Val Leu Tyr Lys Tyr Arg Cys
145 150 iss
TAC ARG GTC ATC CAC GCC TGG CTT ATT ATT TCA TCT CTG TTG TTG CTG 709
Tyr Lys Val Ile His Ala Trp Leu Ile Ile Ser Sex Leu Leu Leu Leu
160 165 170
TTC TTT TTT TCG TTC ATT TAC TTA GGG GAA GTA TTT AAG ACC TAC AAT 757
Phe Phe Phe Ser Phe Ile Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn
178 180 185 180
"GTC GCC GTG GAC TAC GTT ACA GTA GCA CTC CTA ATC TGG AAT TTT GGT 805
Val Ala Val Asp Tyr Val Thr Val Ala Leu Leu Ile Trp Asn Phe Gly
195 200 208
GTG GTC GGG ATG ATT GCC ATC CAC TGG AAA GGC CCC CTT CGA CTG CAG 853
Val Val Gly Met Ile Ala Ile His Trp Lys Gly Pro Leu Arg Leu Gln
210 215 220
CAG GCG TAT CTC ATT ATG ATC AGT GCC CTC ATG GCC CTG GTA TTT ATC 901
Gln Ala Tyr Leu Ile Met lle Ser Ala Leu Met Ala Leu Val Phe Ile

225 230 235
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GCCTCAAGCC TAGCAGCACA GATATGTAGG .AAATTAGCT C TGTAAGGTTG GICTTACAGG 900
GATAAACAGA TCCTTCCTTA GICCCTGGAC TTAATCACTG AGAGITTGEG TGGTGGTITTT 960

GGATTTAATG ACACAACCTG TAGCATGCAG TGTITACTTAA GAC 1003
(2) 1 NFORVATI ON FOR SEQ I D NO 15: (1) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 736 base pairs (B) TYPE: nucleic aci

(C) STRANDEDNYES63409%,( o (D) TOPOLOGY: |i near "q'”c”"“”’ﬁ X)
FEATURE: (A) NAME/ KEY: m sc_feature (5) LOCATI ON:
1..736 (D) OTHER | NFORMATI-ON46/ pot e= " 1Ex13" (xi) -
SEQUENCE DESCRI PTI ON: SEQ | D NO 15: GTCTTTCCCA TCTTCTCCAC AGGGTITTGIG

CCTTACATTA TTA T C CCAT
CACCTTTGGG CTT%%% Thr ﬁoﬁg %%%ﬁﬁ%T S Raoen
ATTAGCATTC CATCAATHAOT ATATCTAGCA 245180  TATTT@SBGT TAGAATCOCA TGGATGITTC
TTCTTTGACT ATAAGOAMT ok GRCEACER ort P0er ccEAMAGEE QAT cFF GeT GRETC CARATCTAAC

AAATCAAGAT coo%mm?w val LgCys P%ﬂm LAGPET PECTG ACCACCTTGC
ACTATTGGAC TTTGEAAGGA GGTGCCTA Gwseom CGATT TTGAAGKTAC TTCATCGCAG
TGGACTGTGT CCT GGAGSTATGA

TAGGCCOGGA A@%ﬁw Glu % " %@% &t CAG GACGATTTTC
CARACGORAC TOTTING 3% TRt Al oo Bforms oxk b i WA Gl BLS TGl AT

CAAACGGAAC TCTT T ors Bhorms on T TERTATTAA
CTGAATTCTG AACTTTTAG GAGEINCTGT 660295 GAGGAAGAGC 3ABGCACCACC AGCAGAATGG

GGAATGGAGA GGT GelaCAAGa &It A het oTa dot0ans ant (@ hhd @AT nhd REd Can 1141
736 (2) | NFORMAFHOMSECR mwmﬁanys Asn Pro Lys (Tyy ASE(THEICE

1 .
CHARACTERI STI CS: (A L H. 1964 baseépairs (B)
TYPE fucl efc agfec o0 X o NN IERNSGERAGE I v O
. 8 B
TOPOLOGY: |inea 320 325 P ¥ 33{ P ASP Y
GGC TTC AGT GAGC GAG TGG GAG GCC CAA AGA GAC AGT CAC CTG GGG CCT 1237
Gly Phe Ser Glu Glu Trp Glu Ala Gln Arg Asp Ser His Leu Gly Pro
ass 340 345 35¢
CAT CGC TCC ACT CCC GAG TCA AGA GCT GCT GTC CAG GAA CTT TCT GGG 1285
His Arg Ser Thr Pro Glu Ser Arg Ala Ala Val Gln Glu Leu Ser Gly
. 3ss 360 365
AGC ATT CTA ACG AGT GAA GAC CCGC GAG GAA AGA GGA GTA AAA CTT GGA 1333
Ser Ile Leu Thr Ser Glu Asp Pro Glu Glu Arg Gly Val Lys Leu Gly
370 378 380
CTG GGA GAT TTC ATT TTC TAC AGT GTT CTG GTT GGT AAG GCC TCA GCA 1381
Leu Gly Asp Phe Ile Phe Tyr Ser Val Leu Val Gly Lys Ala Ser Ala
385 390 k-1
ACC GCC AGT GGA GAC TGG AAC ACA ACC ATA GCC TGC TTT GTA GCC ATA 1429
Thr Ala Ser Gly Asp Trp Asn Thr Thr Ile Ala Cys Phe val Ala 1lle
40Q 405 410
CTG ATC GGC CTG TGC CTT ACA TTA CTC CTG CTC GCC ATT TTC AAG AAA 1477
Leu Ile Gly Leu Cys Leu Thr Leu Leu Leu Leu Ala Ile Phe Lys Lys
415 420 425 430
GCG TTG CCA GCC CTC CCC ATC TCC ATC ACC TTC GGG CTC GTG TTC TAC 1525
Ala Leu Pro Ala Leu Pro Ile Ser Ile Thr Phe Gly Leu Val Phe Tyr
435 440 445
TTC GCC ACG GAT TAC CTT GTG CAG CCC TTC ATG GAC CAA CTT GCA TTC 1873
Phe Ala Thr Asp Tyr Leu Val Gln Pro Phe Met Asp Gln Leu Ala Phe
450 455 : 460
CAT CAG TTT TAT ATC TAGCCTITCT GCAGTTAGAA CATGGATGTT TCTTCTTTIGA 1628
His Gln Phe Tyr Ille
465

TTATCAAAAA CACAAAAACA GAGAGCAAGC CCGAGGAGGA GACTGGTGAC TTTCCTGTGT 1688
CCTCAGCTAR CAAAGGCAGG ACTCCAGCTG GACTTCTGCA GCTTCCTTCC GAGTCTICCCT 1748
AGCCACCCGC ACTACTGGAC TGTGGAAGGA AGCGTCTACA GAGGAACGGT TTCCRACATC 1808
CATCGCTGCA GCAGACGGETG TCCCTCAGTG ACTTGAGAGA CAAGGACAAG GARATGTGCT 1868
GGGCCAAGGA GCTGCCGTGC TCTGCTAGCT TTGACCGTGS GCATGGAGAT TTACCCGCAL 1928
TGTGAACTCT CTAAGGTAAA CAAAGTGAGG TGAACC 1964
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(i x) FEATURE: - (A) NAVE/ KEY: CDS (B) LOCATI O\:

188..1588 WO 96/.34099 - .
PCT/ CA96/ 00263 - 145 - (1x)
FEATURE : (A) NAME/ KEY: m sc_feature (B)

.LOCATI ON: 1. 4 : (D) OTHER | NFORMATI ON: / not epey 00263
(xi) SEQJEN&&%&% PTI ON: SEQ I D NO 16: ACCANACANC CIBCX%%C,BM
GCCGGAAACCT AGGCTGCGAG CCGEECCECCC CGEECECCEGAG 60 AGAGAAGGAA
CCAACACAAG ACAGCAGCCC TTCGAGGTCT TTAGGCARIT -TGGAGGAGAA 120

CACATGAGAG AAAGATCCC AAGAGGTITTT GITTTCTTTG AGAAGGTATT TCTGICCAGC 180
TGCTCCA ATG ACA,FAG R 16 FoiSshy G5 ok TCC TAC TTC CAG AAT GCC 229
Met ThrGuIIeProAIaSBProLeuSerTrPheGnAsnAIa 1

5 1) seqm gﬁbﬂﬁﬁéﬁgﬁg@c AGC CAC TCC AGC AGC GCC ATC
CGG AGC CAG AAT 27718) TYFEGE nmifptacder (G u Asp Ser His Ser Ser Ser Al a
Ile Arg Ser @ n Asn 14P) TOPOLOGY: linear 20 25

30 GAC AGC CAA GAA vOGIeUlINGEA(predaEn CAT GAC AGG CAG AGA CTT GAC AAC

325 Asp Ser GLn gig Rhtkn BeddhfbrdN? gggzlmlé%?_ A n Arg Leu Asp Asn

35 GAG CCA ATA TCT AAT GGG
CGG CCC CAG AGYepAtr PEAIMGRFTAR Bgiet Ser Tyy7Rpe Glupey 'éPLPlngl le Ser Asn
Gy Arg Pro A n Ser Asn Ser Arg A n Val B
55 Ser Glu Agg) Ser HiRoTE EFEASTARAGHT BAC/B @A BACGEAA GAG CTG ACA
TTG AAA TAT GGA 451 val Au @n Asp Gu Gu B u Asp Gu Gu Leu
Thr Leu Lys TyPl'GG}/“ Arg Gln Gln Gln Hip Asp Arg Gln Arg Leu Asgmn Pro Glu 75
GOC AAG CAT GTC ATC AYG crc TTT Gre ¥ 6re acc crd®tac ATG Gre 469
Pro I%g Sexr Aan Gly Arg P;g Gln Ser Asn Sex A:g Gln Val Val Glu

Gln Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu Lys Tyr Gly Ala Lys
[ 1 70 75 80

His Val Ile Met Leu Phe Val Pro Val Thr Leu Cys Met Val Val Val
85 90 ' 95

Val Ala Thr Ile Lys Ser Val Ser Phe Tyr Thr Arg Lys Asp Gly Gln
100 108 110

Leu Ile Tyr Thr Pro Phe Thr Glu Asp Thr Glu Thr Val Gly Gln Arg
115 120 125

Ala Leu His Ser Ile Leu Asn Ala Ala Ile Met Ile Ser Val Ile val
130 138 140

Ile Met Thr Ile Leu Leu Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys
145 150 188 160

Val Ile His Ala Trp Leu Ile Ile Ser Ser Leu Leu Leu Leu Phe Phe
165 170 175

Phe Ser Phe Ile Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Ala
180 ‘1BS 190

Val Asp Tyr Val Thr Val Ala Leu Leu Ile Trp Asn Phe Gly Val Val
185 200 205

Gly Met Ile Ala Ile His Trp Lys Gly Pro Leu Arg Leu Gln Gln Ala
210 215 220

Tyr Leu Ile Met Ile Ser Ala Leu Met Ala Leu Val Phe Ile Lys Tyr
225 230 238 240

Leu Pro Glu Trp Thr Ala Trp Leu Ile Leu Ala Val Ile Ser Val Tyr
245 250 258

Asp Leu Val Ala Val Leu Cys Pro Lys Gly Pro Leu Arg Met Leu Val
260 265 270

Glu Thrx Ala Gln Glu Arg Asn Glu Thr Leu Phe Proc Ala Leu Ile Tyr
275 280. 285

Ser Ser Thr Met Val Trp Leu Val Asn Met Ala Glu Gly Asp Pro Glu
290 2595 300

Ala Gln Arg Arg Val Pro Lys Asn Pro Lys Tyr Asn Thr Gln Arg Ala
aos 310 315 320

Glu Arg Glu Thr Gln Asp Ser Gly Ser Gly Asn Asp Asp Gly Gly Phe
. 3a2s 330 335
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Ala Lys H's Val Ile Met Leu Phe Val Pro Val Thr Leu Cys Met Val 80
85 90 GIC GIC GIG GCC ACC_ATC AAA TCA GIC AGC TTC TAT
ACC CGG AAG GAC 517 Val Val Val Ala Thr Ile Lys Ser Val Ser Phe
Tyr Thr Arg Lys Asp 95 100 105
110 GGI CAG CTA ATC TAC ACC CCA TTC ACA GAA GAC ACT GAG A%{Ff{w
565 Ay d nWPAH34P% Tyr Thr Pro Phe Thr Qu Asp Thr Qu Thr Va y
115 120 125 CAA AGA GCC CTG CAC TCG ATC
CTG AAT GCG GCC ATC ATG ATC AGT GIC - THEQ - Gn Arg Ala Leu Hi s Ser
Ile Leu Asn Ala Ala Ile Met |Ile Ser Val 130
135 4 A C_AT G AT. C GIG GIC CTG TAT
AAA TAC AGG TGC %% ot %é‘i 360 H‘é aIGﬁT f;‘eé g@éﬁcﬁ?'r“ﬂ %é‘c%éwgg‘&“\?a‘i’ val Leu Tyr
L T Al Cy 145 5 155 Y
ys Tyr Arg S
TAC AAG GTC ATC &RE & & é‘r‘r"i\’r‘?“Aﬁ% ’f&“‘f‘c‘?ﬁ‘c‘?‘é Frematenoire 709
Tyr Lys Val IIeHis_rﬁd Ir eu.lle,l r.oel ,Leu Leu.Leu u 160
165 el T e oy 35 f‘f"r%ﬁ?rlf‘ﬁ‘l%% ‘Tl?c{’ﬂ“r%hjf&u“ﬁf}‘&ﬁ” GAA GTA TTT
AAG ACC TAC AAT 5 Phe P he.Ser, Phe ll.e_ Ty udy du Val
Phe Lys Thr Tyr '&ggl Phe f%g%he Tyr %;g le Eeu Va%léldr sgg Lla Ser ){la X 2?:85
190 GIC GCC G GAC . TA T GTI C_CT. C TTT GGT
o O ST B R e R T R A T A e T
195 20 05 GIG GIC ATG ATT GCC ATC
CAC TGG AAA GGC 8&‘&?"‘1}2&‘; CL ey Lev %‘; Mace POIv\E oPVeRet 11e Ala
Ile Hi's Trp Lys rQ Leu Le %rr‘l 10
215 B "5‘28‘5‘5‘ q”‘tﬁﬁfq e aay T BT RTEARS ’%(6[”‘@66‘ CTC ATG GCC
-CTG GTA TTT ATC 901 Ala Tyr Leu Ile Met Ile Ser Ala Leu Met
Al a Leu Val Phe l'rruéitgg Tyr Leu vg g% :;-g PlYe Met Asp Gln :::gzlg.o P?:e I-S.s Gln 235
WO 96/-34099 ) :
PCT/ CA96/ 00263 5o Tyr Ile - 146 - AAG TAC
CTC CCC GAA TGG ACC T CIC ATC TIG GCT GIG ATT TCA 949 Lys
Tyr Leu Pro Gu Tfp I%@ ‘F‘r"f)sf"egp PP&®eu Ala Val Ile Ser
) S?Al Lgm: 2229 gigcg;irs
(B} TYPE: nucleic acid
(C} STRANDEDNESS: single
{D) TOPOLOGY: linear
{ix) FEATURE:
(A) NAME/KEY: CDS
{B) LOCATION: 366..1712
{ix) FEATURE:
{R) NAME/KEY: misc_tfeature
(B) LOCATION: 1..2226
(D) OTHER INFORMATION: /note= *hPS2*
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:
GAATTCGGCA CGAGGGCATT TCCAGCAGTG AGGAGACAGC CAGAAGCAAG CTTTTGGAGC 60
TGAAGGAACC TGAGACAGAA GCTAGTCCCC CCTCTGAATT TTACTGATGA AGAAACTGAG 120
GCCACAGAGC TAAAGTGACT TTTCCCAAGG TCGCCCAGCG AGGACGTGGG ACTTCTCAGA 180
CGTCAGGAGA GTGATGTGAG GGAGCTGTGT GACCATAGAA AGTGACGTGT TAAAAARCCAG 240
CGCTGCCCTC TTTGAAAGCC AGGGAGCATC ATTCATTTAG CCTGCTGAGA AGAAGAAACC 300
AAGTGTCCGG GATTCAAGAC CTCTCTGCGG CCCCAAGTGT TCGTGGTGCT TCCAGAGGCA 360
GGGCT ATG CTC ACA TTC ATG GCC TCT GAC AGC GAG GAA GAA GTG TGT 407
Met Leu Thxr Phe Met Ala Ser Asp Ser Glu Glu Glu Val Cys
1 5 10
GAT GAG CGG ACG TCC CTA ATG TCG GCC GAG AGC CCC ACG CCG CGC TCC 455
-Agp Glu Arg Thr Ser L;: Met Ser Ala Glu s;; Pro Thr Pro Arg s::
15 ,
TGC CAG GAG GGC AGG CAG GGC CCA GAG GAT GGA GAG AAT ACT GCC CAG 503
Cys Gln Glu Gly A;-g Gln Gly Pro Glu A:g Gly Glu Asn Thr A}; Gln
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240 245 250 GTA TAT GAT TTG GST GCT GIT
TTA TGI CCC AAA GGEC CCA CIT _CGI ATG Q97 Mal Tyr Asp-Leu-Val—Ala Val
Leu Cys Pro Lys Ay Pro Leu Arg Met 255 260 '
265 270 CTG GIT GAA ACA GCT CAG GAA AGA AAT GAG ACT
CTC TTT v&%&%& 1045 Leu Val GQu Thr Ala G n Geor/&agesed3ss G u
Thr Leu Phe a Leu 275 280
285 ATC TAT TCC TCA ACA ATG GIG TGG TTG GIG AAT ATG GCT GAA GGA GAC
1093 Ile Tyr Ser Ser Thr Met Val Trp*4%ug val Asn Met Ala Gu Ay Asp
290 295 300 CCA GAA GCC CAA AGG AGG GTA
CCC AAG AAC CGaAdR aBATeadAne Aé chif\Bac eac cerl d4klaac okt 6ctGhat &édcd G nsbig Arg
Val Pro Lys Ast¥efirg SeyS1%\Glu Asm G el Gly Glu Glu Asp3PF> Asp Arg 310
315 . AGA GCG GAG AGA®EAG ACA CcAG GA AGTGGTTCT AAC GAT GAT GGT
9
00 9 BRSO SadFaly W 5 Gy 3 e Sy el é.i% é.i“é Th eac
GCCCAAAGAGACAGTCACCTG%A%IIHﬂD %Z %g&eé_er gu Trp
T, T GTG TG CTG c
G Aa o MEA ERS R WS SRR S
8
CAG GAA CTT T(heGeP cre moc abd 3¢ ot bd ofi BecShéc AR Al SorlChite & Argepba Al a
Val G n G u Leial3Ipr 1eh\Cys Met Ile Val Val Val Ala Bi51Ile Lys Ser Val Arg 360
365 AcC ATPECTA ACG ACT 3RA GAC ccG GAGHHAA AGA GGA GTRPAAA CTT GAA
1333 Ser |1mcizag Amregs@m BRT, OB GAPCTC B1Q) TAY ACGACTA TRO/ANaEAGLys Lows G y
370 Tyr T95flu ‘;’{; Asn Gly Gin Leu 3&)”’ '""d% BTt FUTTC ATT TTC TAC
AGT GIT CTG GIT GGI AAG GCC LeuG As PheIIePhe
Tyr Ser Vi LgZeUgE G o o 8 ot o ene e M e enCle e 48 7 g
395 ACC GCC AGT GGA3IGAC TGG AAC AT ACC ATA GCC T@C TTT GTA GCC ATA
1429 Thr Al @cS8E A%k YarfSRe Bre afS Brd BEr AR add Rrdeit &SctdgreVal Algggll e
400 Leu Ile MgPSile Ser val Ile val val ¥dt)Thr I1eCiks LebCVaIQmICTG TGC CTT ACA
TTA CTC CTG CTC GCC YT TTC AAG AAAS® 1477 *%u Ile Ay Leu Cys Leu
Thr Leu Leu Lewxclmaa ahbaat|cec Rae TAY 3ad ATC 4A15GGC TGG TTG ATC ATG  42(387
425 Leu Tyr Lyador Ars @y Fes CenTtoliscly BEciRTEST¥E ATC ACC TTC
GGG CTC GIG TTC TAC 1525 Ala Leu Pro Ala Leu Pro |l e Ser IIe Thr
Phe Ay Leu Veﬂc'r Mgggrcgmgcgcgc%gc ATCTACCTTGI GAR™ /1,
eu Leu e 1+ e X Leu

445 TTC G3@s ACG GAT TAC @G80 GIG CAG CCCaasTC A"?t C¥Aﬁ90CTT GCA TTC
11573 Phe AlgeTht 238 hed Wac laRH o¥dtloeEhts BEAO rhd 8cdVRic éﬁprﬁ 8rd-eu Alggs Phe
450 Val Leu I{B55rhr Tyr Asn Val Ala Met Afd) Tyr PrcCitlr faW(LehlHeulAT ATC
TAGCCTTTCT GCAGTTAGA CATGRRTGTT TCTTCTTTEH . 1628 295 His @ n Phe Tyr
Ile ACRGIFC TGG AAC TTC GGG GCA GTG GGC ATG GTG TGC ATC CAC TGG AAG 1031

Thr Val Trp 12\:: Phe Gly Ala Val gig Met Val Cys Ile l{;s Trp Lys

GGC CCT CTG GTG CTG CAG CAG GCC TAC CTC ATC ATG ATC AGT GCG CTC 1079

Gly Pro Iz‘;g Val Leu Gln Gln g%: Tyr Leu Ile Met :;g Ser Ala Leu

ATG GCC CTA GTG TTC ATC AAG TAC CTC CCA GAG TGG TCC GCG TGG GTC 1127

Met lzs:: Leu Val Phe Ile 5‘32 Tyr Leu Pro Glu 'ggg Ser Ala Trp Val

ATC CTG GGC GCC ATC TCT GTG TAT GAT CTC GTG GCT GTG CTG TGT CCC 1175

Ile Leu Gly Ala Ile Ser Val Tyr Asp Leu Val Ala Val Leu Cys Pro

255 260 265 270

AAA GGG CCT CTG AGA ATG CTG GTA GAA ACT GCC CAG GAG AGA AAT GAG 1223

Lys Gly Pro Leu Arg Met Leu Val Glu Thr Ala Gln Glu Arg Asn Glu

275 280 285
CCC ATA TTC CCT GCC CTG ATA TAC TCA TCT GCC ATG GTG TGG ACG GTT 1271
Pro Ile Phe Pro Ala Leu Ile Tyr Ser Ser Ala Met Val Trp Thr Val
290 | 235 300

GGC ATG GCC AAG CTG GAC CCC TCC TCT CAG GGT GCC CTC CAG CTC CCC 1319

Gly Met Ala Lys Leu Asp Pro g;: Ser Gln Gly Ala g:tsx Gln Leu Pro

TAC GAC CCG GAG ATG GAA GAA GAC TCC TAT GAC AGT TTT GGG GAG CCT 1367

Tyr ‘3\;’6 Pxo Glu Met Glu gég Asp Ser Tyr Asp g;: Phe Gly Glu Pro
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TTATCAAAAA CACAAAACA GAGAGCAAGC CCGAGGAGGA GACTGGIGAC TTTCCTGIGr 1688

CCTCAGCTAA CAAAGGCAGG ACTCCAGCTG GACTTCTGCA GCTTCCTTCC GAGTCTCCCT 1749
AGCCACCCGEC ACTACTGGAC TGIGGAAGGA AGCGICTACA GAGGAACGGT TTCCAACATC 1808
CATCCCTGCA GCAGACGGTG TCCCTCAGIG ACTTGAGAGA CAAGGACAAG GAAATGTGCT 1868
GGGECCAAGGA CCTECCGTIGC TCTGCTAGCT TTGACCGTGG GCATGGAGAT TTA%BGIM:G%928

TGTGAACTCT CTAY@ASHMOCAAAGTGAGE TGAACC 964
WD 96/ 34099

PCT/ CA96/ 00263 - 150 - - 147 - (2)

| NFORVATI ON FOR SEQ I D NO 17: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH:. 467 | aci d

(D) TOPOLOGY: ||§§£n§?£ RE 'R orc e G Fra\BIiLil ParTaty *553%%% s

(xi) SEQUENCE DESERI PTI ON: SEQ*D NO 17: et Thr Gu I1¥%Pro Ala Pro
Leu Ser Tyr Phe ofb rrd\snc Ahm oAt GadVBAA ACG GGC 6Tk AAG CTT GGC CTC GGGTGAC 1463

10 Glu Leu fiu Glu Shis@iu @y, Ay Bll’s§21 Jysslegoflygeep ggrhsm alle Arg
Ser A n Asn Asp Ser

30 An GulE Q”G”'ﬁc EH 8 CHS gﬁpgﬁr @ﬁqﬁ ggggge%ﬁff%g ggin Prdsy u

35 310 n Gly Arg Pro

A n Ser Asn Ser ng ﬁk‘% ,é
TTH CC ATC. CTC

60 An ﬁ 'rup tl TIYS Ph ﬁaugaemcﬁq iﬂUI-fle 1%1:-. %y Al a 'T_
65 390 395 H| S
Val Ile Met Leu rE&la's'}s/&lrc Re® cvalera bfe bws@yewdvbﬁc Azl andadecMas ccc 1607
85 Leu Cyi@.eu Thr Leu Leu Leu Leu AlaQ¥al Phe Lygaq.ysp&].a IMMrPrp| e Lys Ser
Val Ser Pbe Tyr Thr* Lys Asp dy An

GCC CTC ccc ATC TCC ATC ACG TTC GGG CTC ATC TTT TAC TTC TCC ACG 1655

Ala Leu Pro Ile Ser Ile Thr Phe Gly Leu Ile Phe Tyr Phe Ser Thr

41S 420 425 430

GAC AAC CTG GTG CGG CCG TTC ATG GAC ACC CTG GCC TCC CAT CAG CTC 1703

Asp Asn lLeu Val Arg Pro Phe Met Asp Thr Leu Ala Ser His Gln Leu

435 440 445
TAC ;vlrc TGA GGGACATGGT GTGCCACAGE CTGCAAGCTG CAGGGAATTT 1752
Tyr Ile

TCATTGGATG CAGTTGTATA GTTTTACACT CTAGTGCCAT ATATTTITAA GACTTTTCTT 1812
TCCTTAAAAA ATAAAGTACG TGTTTACTTG GTGAGGAGGA GGCAGAACCA GCTCTTTGGT 1872
GCCAGCTGTT TCATCACCAG ACTTTGGCTC CCGCTITTGGG GAGCGCLCTCG CTTCACGGAC 1932
AGGAAGCACA GCAGGTTTAT CCAGATGAAC TGAGAAGGTC AGATTAGGGT GGGGAGRAGA 1992
GCATCCGGCA TGAGGGCTGA GARTGCCCAAA GAGTGTGCTC GGGAGTGGCC CCTGGCACCT 2052
GGGTGCTCTG GCTGGAGAGG AAAAGCCAGT TCCCTACGAG GAGTGTTCCC AATGCTTIGT 2112
CCATGATGTC CTTGTTATTT TATTNCCYTT ANARACTGAN TCCTNTINTT NTTDCGGCAG 2172
TCACMCTNCT GGGRAGTGGC TTAATAGTAA NATCAATAAA NAGNTGAGTC CINTTAG 2229

(2) INFORMATION FOR SEQ ID NO:13:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 449 amino acids
(B} TYPE: amino acid
{D} TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:

Met Leu Thr Phe Met Ala Ser Asp Ser Glu Glu Glu Val Cys Asp Glu
1 - s 10 15

Arg Thr Ser Leu Met Ser Ala Glu Ser Pro Thr Pro Arg Ser Cys Gln
20 25 30
Glu Gly Arg Gln Gly Pro Glu Asp Gly Glu Asn Thr Ala Gln Trp Arg
35 40 45

Ser Gln Glu Asn Glu Glu Asp Gly Glu Glu Asp Pro Asp Arg Tyr Val
50 13 60
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100 105 110 Leu Ile Tyr Thr Pro Phe

Thr.du Asp Thr Qu Thr VaL 3y dn_Acg 115 : 120
125 Ala Leu H's Ser Ile Leu Asn Ala Ala Ile Met Ile Ser Val Ile Val
130 135 140 Ile Met Thr Ile Leu Leu
Val Val Leu Tyr Arg Cys Tyr Lys 145 CT/CAG8/0263

153 &H%M@gmo Val Ile Hs Ala Trp Leu Ille IIe Ser Ser Leu
Leu Leu Leu Phe Phe 165 170

175 Phe Ser Phe Ile Tyr Leu Gy T u¥al- Phe Lys Thr Tyr Asn Val Ala
180 185 190 Val Asp Tyr Val Thr Val
Al a Leu Leu || eydrserAily Rae peb W1)/akg ¥od Pro Gly Leu Glu G1kOSIu Leu Thr 200
205 Ay Me#slle Ala lle H'® Trp Lys Ay Pro Leu Ary Let?®dn A@n A a
210 - Leu Lys A4P Gly Ala Lys His Val Ile HetDrLeu Phe VaAl pdocumdl i Met |l e Ser
Ala Leu Met Ala Leu Val Phe®%le Lys Tyr %0 225 95 230

235 Leu Cys #40 1le val el vEY QuOrhe Tidydber a2 E&prﬂ.e'byzl le Leu Ala
Val I1e Ser Val Tyr 100 105 245 250

255 Asp Lewr\@h L%asy%lxy el :.@/&143&9: ke pfd PrePEi 6RUALD theVEt Leu Val
260 20 270 @5 Thr Ala G n Au Arg
Asn G u Thr LeypFhRe Rrai) oY ®1h AYg L@ LdY hen Ser val Leu Asn’Ti Leu lle 280
285 Ser Ser Bap Met Val TrpiB®u Val Asn Met4®Ala Gu Gy Asp Pro Qu
290 Met Ile 222 val Ile Val Val Met Thr 380 phe Leu R19vdd fevMyg Ary Val Pro
Lys Asn Pro Lysi4¥yr Asn Thr GiA° Arg Al a 395 160 310 _
315 Lys, Ty 234 Qys Ty Lk Bnd\iYe G4l clT,h Frg & AaDmesCserGiee Ser Gy Asn
Asp Asp Ay Gy P 175 330

335 Lemegq{eQALQQ Q’he Leu Phe Thr Tyr Ile Tyr Leu Gly Glu Val Leu

PCT/ CA96/ 00263 185 180

Lys Thr Tyr Asn Val Ala Met Asp Tyr Pro Thr Leu Leu Leu Thr Val
195 200 205

Trp Asn Phe Gly Ala Val Gly Met Val Cys lle His Trp Lys Gly Pro
210 218 220

Leu Val Leu Gln Gln Ala Tyr Leu Ile Met Ile Ser Ala Leu Met Ala
225 230 235 240

Leu Val Phe Ile Lys Tyr Leu Pro Glu Trp Ser Ala Trp Val Ile Leu
245 250 255

Gly Ala Ile Ser Val Tyxr Asp Leu Val Ala Val Leu Cys Pro Lys CGly
260 265 270

Pro Leu Arg Met Leu Val Glu Thr Ala Gln Glu Arg Asn Clu Pro lle
' 275 280 285

Phe Pro Ala Leu lle Tyr Ser Ser Ala Met Val Trp Thr Val Gly Met
2%0 295 300

Ala Lys Leu Asp Pro Ser Ser Gln Gly Ala Leu Gln Leu Pro Tyr Asp
305 310 315 320

Pro Glu Met Glu Glu Asp Ser Tyr Asp Ser Phe Gly Glu Pro Ser Tyr
325 330 338

Pro Glu Val Phe Glu Pro Pro Leu Thr Gly Tyr Pro Gly Glu Glu Leu
340 345 aso

Glu Glu Glu Glu Glu Arg Gly Val Lys Leu Gly Leu Gly Asp Phe Ile
k13 360 365

Phe Tyr Ser Val Leu Val Gly Lys Ala Ala Ala Thr Gly Ser Gly Asp
370 375 380

Trp Asn 'l.'hr Thr Leu Ala Cys Phe Val Ala Ile Leu Ile Gly Leu Cys
385 3%0 . 398 400

Leu Thr Leu Leu Leu Leu Ala Val Phe Lys Lys Ala Leu Pro Ala Leu
405 410 415

Pro Ile Ser Ile Thr Phe Gly Leu Ile Phe Tyr Phe Ser Thr Asp Asn
420 425 430

Leu Val Arg Pro Phe Met Asp Thr Leu Ala Sexr His Gln Leu Tyr Ile
435 440 445
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- 148 - Ser Qu Qu Trp Au Ala Gn Arg Asp Ser H's Leu Gy Pro His

Arg 340 , 345 ) 350 Ser Thr
Pro Qu Ser Arg Ala Ala Val G@n GQu Leu Ser Ay Ser lIle 355
360 365 "Leu Thr Ser Qu Asp Pro Au Qu Arg Ay Val
Lys Leu Gy Leu d 370 375 0
Asp Phe Ile pif¥o er val Leu Val d y Lys Ala Ser Ala Thr A&’%’““ Q@g
390 395 400 Ser Ay Asp Trp Asn Thr
Thr Ile Ala Cys Phe Val Ala Ile Leu Ile~ 152 - 405
410 415 Gy Leu Cys Leu Thr Leu Leu Leu Leu Ala Ile Phe
Lys Lys Ala Leu " 20 wo:20: 425
430 pPro Ala RBPOTI® erssﬁl e t‘“I""Fl"'F:'Phe Ay Leu Val Phe Tyr Phe Al a
435 G P A aRioTICS: 445 Thr Asp Tyr Leu Val dn
. : LE H
Pro Phe Met Asp G n Leu (B aveshowbleac Gt - 450 455
460 Phe Tyr lle 3?}””3"” > ﬁ“gwﬂ ON FOR SEQ I D NO 18:
(i) SEQUENCE CHARACTERI ST (% (A) LENGTH 2229 base pairs
(B) TYPE: nucleic abixl P%:ﬂiﬁx/my- (C) STRANDEDNESS: single
(D) TOPOLOGY: |inear 1B Locartont iss..EsaTURE: (A) NAMVE/ KEY:
CDS (E)x) L LON: 366..1712 ) (i x) FEATURE:
(A) NAME/ KEY: misc_téat YA name/KeEY: misc_teatukeB) LOCATION. 1..2226
(D) OTHER | NFORMVATI ON: /(B %95. . }) SEQUENCE DESCRI PTI ON:
SEQ I D NO 18: GAATT T 1R G AGGAGACAGC CAGAAGCAAG
CTTTTGGAGC 6 GCTAGTCCCC CCTCTGAATT
TTACTGATGA AGAAACTG%@ 5’“";&% %ﬁﬁ&%w&%“ﬁmmmm TTTCCCAAGG
TCGCCCAGCG AGGACBTEIGARTRCHCRTIABAN: AAARGAAAGT TRIJACCAGC TACATTCCTT TGGTTTCCTT 60
AACTARATCC CATCACACAA CTACGGCTTC GCAGGGGGAG GCGTCCAGCG CTACGGAGGC 120
GAACGARCGC ACACCACTG ATG GCT GCT GTC AAT CTC CAG GCT TCG TGC TCC 172
Met Ala Ala Val Asn Leu Gln Ala Ser Cys Sex
1 5 10
TCC GGG CTC GCC TCT GAG GAT GAC GCC AAT GTG GGC AGC CAG ATA GGC 220
Ser Gly Leu Ala Ser Glu Asp Asp Ala Asn Val Gly Ser Gln Ile Gly
15 20 2s
GCG GCG GAG CGT TTG GAA CGA CCT CCA AGG CGG CAA CAG CAG CGG AAC 268
Ala Ala Glu Arg Leu Glu Arg Pro Pro Arg Arg Gln Gln Gln Arg Asn
30 3s 40
AAC TAC GGC TCC AGC AAT CAG GAT CAA CCG GAT GCT GCC ATA CTT GCT 316
Asn Tyr Gly Ser Ser Asn Gln Asp Gln Pro Asp Ala Ala Ile Leu Ala
' 50 55
GTG CCC AAT GTG GTG ATG CGT GAA CCT TGT GGC TCG CGC CCT TCA AGA 364
Val Pro Asn Val Val Met Arg Glu Pro Cys Gly Ser Arg Pro Ser Arg
60 (13 '10_ 75
CT@ ACC GGT GGA GGA GGC GGC AGT GGT GGT CCG CCC ACA AAT GAA ATG 412
. Leu Thr Gly Gly Gly Gly Gly Ser Gly Gly Pro Pro Thr Asn Glu Met
80 85 90
GAG GAA GAG CAG GGC CTIG AAA TAC GGG GCC CAG CAT GTG ATC AAG TTA 460
Glu Glu Glu Gln Gly Leu Lys Tyr Gly Ala Gln His Val Ile Lys Leu
95 100 105
TTC GTC CCC GTC TCC CTT TGC ATG CTG GTA GTG GTG GCT ACC ATC AAC 508
Phe Val Pro Val Ser Leu Cys Met Leu Val Val Val Ala Thr Ile Asn
110 115 120
TCC ATC AGC TTC TAC AAC AGC ACG GAT GTC TAT CTC CTC TAC ACA CCT 556
Ser Ile Ser Phe Tyr Asn Ser Thr Asp Val Tyr Leu Leu Tyr Thr Pro
125 130 135 '
TTC CAT GAA CAA TCG CCC GAG CCT AGT GTT RAG TTC TGG AGT GCC TTG 604
Phe His Glu Gln Ser Pro Glu Pro Ser Val Lys Phe Trp Ser Ala Leu -
140 145 150 155
GCG AAC TCC CTG ATC CTG ATG AGC GTG GTG GTG GTG ATG ACC TTT TTG 652
Ala Asn Ser Leu Ile Leu Met Ser Val Val Val Val Met Thr Phe Leu
160 165 170
CTG ATT GTT TTG TAC ARG AAG CGT TGC TAT CGC ATC ATT CAC GGC TGG 700
Leu Ile Vval l.:\sx Tyr Lys Lys Arg gg Tyr Axg lle Ile ;I:; Gly Trp
1
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CGTCAGGAGA GTGATGTGAG GGAGCTGTGI GACCATAGAA AGTGACGTGT TAAAAACCAG 240
CCCIGCCCTC TTTGAAACC AGGGAGCATC ATTCATITAG CCTCCTGAGA AGAAGAAACC 300
AAGTGTCCGG GATTCAAGAC CTCTCTGCGG CCCCAAGTGT TCGTGGTGCT TCCAGAGGCA 360
GGCCT ATG CTC ACA TTC ATG GCC TCT GAC AGC GAG GAA GAA GIG TGT 407
Met Leu Thr ‘5’33%AI a Ser Asp Ser Gu Gu du Val Cys PCT/CA96/00263

5 GAT GAG CGG ACG TCC CTA ATG TCG GCC GAG AGC CcC
ACG CCG CGC TCC 455 Asp Qu Arg Thr Ser Leu Met Ser Ala G u- Ser
Pro Thr Pro Arg Ser 15 - 153 20 25

30 TGC CAG GAG GCC AGG CAG GGC CCA GAG GAT GGA GAG AAT ACT GCC CAG

503 Oys G ncfd rrSkit ficOrdd PrcGhat RicOriGl #rcAfR 19 acEitic Aek wAhr Al aze@l n
35 Leu Ile Y& Ser Ser Phe Met Leu Leu/fhe Ile Phe Thr Tyr \M: @Y 34099

PCT/ CA96/ 00263 190 198 2°°- 149 - TGG AGA
AGC CAG GAG AABSGARE @& TTACTTASE & @QRC CCT ACT 551 796 Trp
Arg Ser G n @ ff“Agﬁg @l“u“él b day ﬁ‘y"'@ﬁ“dlﬁ Pﬁgrg"?r‘"ﬁp% PRy gor

50 . ssp.s cc-lc;ﬁT GIC TGI AéBTGGGGTTCCC
GGG COG CCG Oy Eﬁ@%ﬂ%ﬁ"@ﬁ% 1iGne he Gly veodi1 aly WAt ’N_él DRt Ser @Y val
Pro Gy Arg PreeoPro Ay Leu @a¥ Gu du 230 235 7D
75 CTG ACCAzTac"\O0 doACcdr@re(dy (el cha GES AT Q—:AR%- @toeld T GTGgeCT

647 Leu Thrniseorthylsx G!wrPr@ Jeu/bxg LensGlhli Qn\@l Tyk ced/islle [PBe VBPhe Val Pro

80 e10d GTC ACT %G TGC ATG ATC GTG
GITG GTA GCC AQG®aAde m&mmc ATT AA8OfAC cre\@at GRhrTeg @aor Cys Mab || e
Val Val Val A #eThy puehiatyRlages Nad| e 3s Lysglyr Leu Pro S1u Trp Thr 70Q

105 110 TTC TAC ACA GAG AAG AAT GGA CAG CTC ATC TAC ACG
CCA TTC ACT GAfT 700 3Ta/thi Leu ATACAILY11e 140k 106 Urepdnep AP 13 Wigwer Leu 119 Tyr
Thr Pro Phe Thr du 270 278 115 280 120

125 GAC_ ACACEds J&Q&T&A% {8 Glrr (kb drd afiien BER ofd @ad-TG AfifsgACC
791 Asp ThrLdar%;:Smo Afgl 619l Bro em Mg Orik cieu lvall g%grrnﬁeua‘dai Gbwu Asn Thr

130 135 140

CGA AAT GAG CAA ATC TTC CCC GCT CTG ATT TAT TCA TCC ACT GTC GTT 1084
Arg Asn Glu Gln Ile Phe Pro Ala Leu Ile Tyr Ser Ser Thr Val Val
300 305 310 315

‘TAC GCA C'.l"i' GTA AAC ACT GTT ACG.CCG CAG CAA TCOG. CAG GCC ACA GCT 1132
Tyr Ala Leu Val Asn Thr Val Thr Pro Gln Gln Ser .Gln Ala Thr Ala
320 325 Kk

TCC TCC TCG CCG TCG TCC AGC AAC TCC ACC ACA ACC ACG AGG GCC ACG 1180
Sexr Ser Ser Pro Ser Ser Ser Asn Ser Thr Thr Thr Thr Arg Ala Thr
335 340 348

CAG ARC TCG CTG GCT TCG CCA GAG GCA GCA GCG GCT AGT GGC CAA CGC 1228
Gln Asn Ser Leu Ala Ser Pro glu Ala Ala Ala Ala Ser Gly Gln Arg
350 55 360

ACA GGT AAC TCC CAT CCT CGA CAG AAT CAG CGG GAT GAC GGC AGT GTA . 1276
Thr Gly Asn Ser His Pro Arg Gln Asn Gln Arg Asp Asp Gly Ser Val
365 370 375

CTG GCA ACT GAA GGT ATG CCA CTT GTG ACT TTT AAA AGC AAT TTG CGC 1324
Leu Ala Thr Glu Gly Met Pro Leu Val Thr Phe Lys Ser Asn Leu Arg
asgo ass 3aso 395

GGA AAC GCT GAG GCT GCG GGT TTC ACG CAA GAG TGG TCA GCT AAC TTG 1372
Gly Asn Ala Glu Ala Ala Gly Phe Thr Gln Glu Trp Ser Ala Asn Leu
400 405 410

AGC GAR CGT GTG GCT CGT CGC CAG ATT GAA GIT CAA AGT ACT CAG AGT 1420
Ser Glu Arg Val Ala Arg Arg Gln Ile Glu Val Gln Ser Thr Gln Ser
415 420 425

GGA AAC GCT CAG CGC TCC AAC GAG TAT AGG ACA GTA ACA GCT CCG GAT 1468
Gly Asn Ala Gln.Arg Ser Asn Glu Tyr Arg Thr Val Thr Ala Pro Aap
430 435 440

CAG AAT CAT CCG GAT GGG CAA GAA GAA CGT GGC ATA AAG CTT GGC CTC 1516
Gln Asn His Pro Asp Gly Gln Glu Glu Arg Gly Ile Lys Leu Gly Leu
445 450 45S

GGC GAC TTC ATC TTC TAC TCG GTA TTA GTG GGC AAG GCC TCC AGC TAC 1564

Gly Asp Phe Ile Phe 'ry: Ser Val Leu Val G%y Lys Ala Ser Ser m
470
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CTC ATC ATG ATC AGC GIC ATC GIG GIT ATG ACC ATC TTC TTG GIG GTIG 839
Leu Ile Met Ile Ser Val 1le Val Val Met Thr |le Phe Leu Val Val

145 150 155 CTC TAC AAG TAC CGC TGC TAC
AAG TTC ATC CAT GGC TGG TTG ATC ATG 887 Leu Tyr Lys Tyr Arg Cys
Tyr Lys Phe Ile Hs 3y Trp Leu Ile Mt 160 . :
170 TCT TMP¥RWRATG CTG CTG TTC CTC TTC ACC TAT ATC TAC G

935 Ser Ser Leu Met Leu Leu Phe Leu Phe Thr Tyr Ile Tyr Leu Ay GQu

175 180 - 188t - 190 GIG CTC
AAG ACC TAC AAT GIG GCC ATG GAC TAC CCC ACC CTC TTG CTG 983 Val

Leu Lys Thr Tyr fama¥alocAlcd AEtachShc B¥F 168 Grr Bl b&ladctird S s

195 Gly A3P(rrp Thr Thr Thr Ile Ala Cyd)Bhe Val AXalIXslfeulfis dx&C T1¢%%6 aca
GIG GGC ATG GTG TGC ATC CAC *f8G AAG 16%1 Thr Val 4¥p Asn Phe dvy
Ala Val Ay Mt cofalreCyercldce diir 1d 1opr loys 6oe ATT T66 cGC aaG 6&16ra cce 1660

215 Leu CypJgu Thr leee e ETCRTE e traeAtadese IAC CTC ATC ATG
ATC AGT GCG CTC 1079 Pro Leu Val Lou G n n Ala Tyr Leu lle

S Bon o, o g 2 Tio %é"‘!’ B B W dey e B Shee Wa T 200
b o CeU VAl Al ek e e Aol MartEPL R ot Bl o8 1 ame, G0

GIG CTG TGT CCC 525 1175 lle 58 Ay Ala I1e58er Val Tyr Asp Leu Val

Al a Val Leu Cys 1 QTa TARACTTGAA AAGRCAAGGA CACATCRAUT GTCTTACAGT ATCATAGTCT 265 1812

270 AAA GGG B¥G AGA ATG CTG GTA GAA ACT GCC CAG GAG AGA AAT GAG
1223 Lys Ay Pro Leu Arg Met Leu Val Gu Thr Ala G n Ju Arg Asn G u

275 ARCARAGERT TTTGTAATCC AATTCTTTAT PRARCCARAT GRATAGRAAC FAQCTEOAGT GCRELA G ATA

TAC TCA TCT GCC ARkantdrn ArmharARiR A3RT 1271 Pro Il e Phe Pro Alsgs Leu

Ile Tyr Ser Ser Ala Met Val Trp Thr Val 290

295 12) 1nB&iPaTIoNn Gok sBd @p Wo2AAG CTG GAC CCC TCC TCT CAG GGTI GCC

CTC CAG CTC CCcC C}lgg mﬁﬁ&sﬁ&@u&}’s Leu Asp Pro Ser Ser An dy Al a

Leu G n Leu Pro (A TH: 541 amino acids 310 315

TAC GAC CCG GAG ATG GAA GAB @g @@ FFFdGAC AGT TTT GGG GAG CCT 1367
er

Tyr Asp Pro Gu Met Gu At yr AspSer Phe Gy Gn Pro 320
325 35() MOLECULE 'rmz protein :

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:21:

Met: Ala Ala Val Asn Leu Gln Ala Ser Cys Ser Ser Gly Leu Ala Ser
S 10 15

Glu Asp Asp Ala Asn Val Gly Ser Gln Ile Gly Ala Ala Glu Arg Leu
' 20 25 30
Glu Arg Pro Pro Arg Arg Gln Gln Gln Arg Asn Asn Tyr Gly Ser Ser
3is 40 : 45
Asn Gln Asp Gln Pro Asp Ala Ala Ile Leu Ala Val Pro Asn Val Val
50 ' 55 60
Met Arg Glu Pro Cys Gly Sexr Arg Pro Ser Arg Leu Thr Gly Gly Cly
65 70 i) 80
Gly Gly Ser Gly Gly Pro Pro Thxr Asn Glg Met Glu Glu Glu Gln Gly
9
Leu Lys Tyr Gly Ala Gln His Val Ile Lys Leu Phe Val Pro Val Ser

105 110

Leu Cys Met Leu Val Val Val Ala Thr 1le Asn Ser lle Ser Phe 'ryr
115 120 128

Asn Ser Thr Asp Val Tyr Leu Leu Tyr Thr Pro Phe His Glu Gln Ser
130 135 140

Pro Glu Pro Ser Val Lya Phe Txp Ser Ala Leu Ala Asn Ser Leu Ile
145 155 160

Leu Met Ser Val Val val Val Met Thxr Phe Leu Leu lle Val Leu Tyx
168 170 178

Lys Lys Arg Cya Tyr Axrg Ile Ile nig Gly Trp Leu Ile Le: Sexr Ser
19
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WO 96/ 34099

PCT/_CA96/ 00263 - 150 - TCA TAC CCC
GAA GIC TTT GAG CCT CCC TTG ACT GCC TAC CCA GGG GAG 1415  Ser Tyr
Pro Gu Val Phe Qu Pro Pro Leu Thr Ay Tyr Pro Ay Gu 335

340 345 350 GAG CTG GAG $33G GAA
AGG GGC GTG MRIBI e cTC GaG GAC 1463 du Leu 4 u‘ ig%c"%au" Qu
Gu Arg Ay Val Lys Leu Gy Leu Ay Asp 355

-360 365 TTC ATC TTC- ¥ AGT GIG CTG GIG GGC AAG GCG CGCT
GCC ACG G&C AGC 1511 Phe Il e Phe Tyr Ser Val Leu Val Ay Lys Al a
Ala Ala Thr 35_1%6 t Leu Leu Phe Ile Phe TH r Leu Glu Gluired Le

380 GGG GAC AA$s ACC ACG CTG eC GCTCGTG:@CC ATC CTC ATT GGC
1550 . Gy ASP \Jg Raf T0k oTiork Bl Abrf 5o Y ) Bl L U 11 € Gy

385 Ak 1?5'8 : B B i B0 M B 1B B 2 T e
CTT GCT GTG TTG cechuices e 34@911 L sas-5bb E¥ScibSheoThr Leu Leu
Leu Leu Al a Vala2 e Lys Lys Al2ac Leu Pro 405

Toss  Aa Leu Brocfiee B olf Sy HE: %Gﬁ’ﬁﬁ e BT BIC 1 A
415 430 GAC AAC

o are oss ook HE Ml ns g ’faogk“ré% TS ™ M 1703 Asp
a5p o VAl A allat g bl i bS8 VB ol SR RS e oo

TCATTGATG CAGHTAEES Tt PO Lo R it i e BiBriirr  1aro

S SRR R AL
GCATCCGGCA T@%&“&A% &% éﬁ?ﬁ%’ ﬁ%%y 2052
%%%%%%ﬁr%ﬁ%*%%%%%% 2172
(2) | NFORMITI OREGEF SR Ath Mt alk dar el olh R by e Sl W e

Pro Arg Gln Asn Gln Arg Aap Asp Gly Ser Val Leu Ala Thxr Glu Gly
370 380

Met Pro Leu Val Thr Phe Lys Ser Asn Leu Arg Gly Asn Ala Glu Ala
385 3ase 3ss 400

Ala Gly Phe Thr Gln Glu Trp Ser Ala Asn Leu Ser Glu Arg Val Ala
405 410 415

Arg Arg Gln Ile Glu Val Gln Ser Thr Gln Ser Gly Asn Ala Gln Arg
420 425 430

Ser Asn Glu Tyr Arg Thr Val Thr Ala Pro Asp Gln Asn His Pro Asp
as 440 445

Gly Gln Glu Glu Axg Gly lle Lys Leu Gly Leu Gly Asp Phe Ile Phe
450 458

Tyr Ser Val Leu Val Gly Lys Ala Ser Ser 'ryr Gly Asp Trp Thr Tl;g
465 4

Thr Ile Ala Cys Phe Val Ala Ile Leu Ilc Gly Leu Cys Leu Thr Leu
485 90 495

Leu Leu Leu Ala Ile Trp Arg Lys Ala Leu Pro Ala Leu Pro Ile Ser
Soo 505 510

Ile Thr Phe Gly Leu Ile Phe Cys Phe Ala 'rhr Ser Ala Val Val Lys
515 520 525

Pro Phe Met Glu Asp Leu Ser Ala Lys Gln Val Phe Ile
530 538 S40

(2} INFORMATION FOR SEQ ID NO:22:

{i} SEQUENCE CHARACTBRISTICS
- (A) LENGTH: 21 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

SUBSTITUTE-SHEET (RULE 26)



(i) SQUENCE CHARACTERI STI CS: (A) LENGTH: 449 amino acids

(B) TYPE: am no acid ' (D) TOPOLQGY: linear (i)
MOLECULE TYPE: protein " (xi) SEQUENCE DESCRI PTION: SEQ I D NO 19:
Met Leu Thr Phe Met Ala Ser Asp Ser Qu Qu GQu Val Cys Asp Qu 1
5 10 15 Arg Thr Ser LeuPWa
Gu Ser Pro TH‘FOWrg Ser Cys G n 20 25
30 Gu dy A’Ag dn dy Pro Gu Asp Ay GQu Asn Thr Ala’'@n Trp Arg
35 40 -4%6 - Ser An Au Asn Qu Gu Asp-
Gy GQu Qu Asp Pro Asp Arg Tyr Val 50 55
60 984 B3 40ex
PCT/ CA96/ 00263 84134 CE DESCRIPTION: SEQ ID NO:22: 151 - Oys Ser
Ay Val Pro Gy “RINARE SASEERF $ou G u Glu G u Lou Thr 65 21
70 (2) INFORMATION FOR SEQ ID NO:23: Leu Lys Tyr Ay Ala Lys Hi s
Val Ile Met Leu Phe éaLscBE Wﬁé . 85
90 5" &) %r mes: ion ,;;ﬁ,e val Val Val Ala Thr Ile Lys Ser
Val Arg Phe Tyr B ‘“‘$§ ac 105 110
‘Thr u Lys Asn Ay @& n(im% y{mﬁ‘ﬁg Pro Phe Thr Qu Asp Thr
115 120 125 Pro Ser Val Ay G n Arg Leu
190 2 Rt e S e e Y32 Phe Leu val Val Leu T

t e a t r e Phe Leu Val Val Leu Tyr
145 "8%‘?%%1’ bzt 155 160 Bys Tyr

Arg Cys Tyr Lys (PhdNJORUATIPN; FOR QEQTAR Npe2d: || e Met Ser Ser
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 32 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:
TTTTTTCTCG AGACNGCNCA RGARAGAAAY GA 32
{2) INFORMATION FOR SEQ ID NO:2S:
(i) SEQUENCE CHARACTERISTICS:
(A) LERGTH: 29 base paixs
{B) TYPE: nucleic acid

(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:25:
TITTTTGGAT CCTARAADAT RAARTCNCC 29
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165 170 175 Leu Met Le

Thr_Tyr-1le Tvr leu Ay Gu Val Leu 180 L““ﬂ“ ml ‘“Hﬂ“ ﬁMl
190 Lys Thr Tyr Asn Val Ala Met Asp Tyr Pro Thr Leu Leu Led Thr Va

195 200 205 Trp Asn Phe Ay Ala Val dy
Met Val Q/s% S, Trp Lys Gy Pro 210 PCT/CADE00263

220 Leu I Gn dn Ala Tyr Leu Ile Met Ile Ser Ala Leu Met Al a

225 230 235 240 Leu Va
Phe Ile Lys Tyr Leu Pro Qu Trp Ser Allai¥@p-Val Ile Lou '

245 250 255 Gy Ala lle Ser Vval Tyr. Asp
Leu Val Ala Val Leu Cys Pro Lys Ay 260 265

270 Pro Leu Arg Met Lou Val @ u Thr EF%;%?n Gu Arg Asn Au Pro Ile

275 . 280 285 Phe Pro Ala Leu Ile Tyr Ser

Ser Ala Met VaWhaepisrialajmed dss Vet 290 295

300 Ala Lys Leu Asp Pro Ser Ser A n Ay Ala Leu An Leu Pro Tyr Asp

ﬁ/g? du g Asl' Aﬁlpsolated rrm.cle:.c acid kom r:.sing a_nucleoti#@Osequerdded G U

u u

325 gn u\;)%@ é‘%gte%% seEgcteé/ fggﬁ e g%%upcgéne}asluﬁﬂeo nBro :bro
Leu Thr Gy TyPreperidip-& prefein, o mutant presenilin-3pyotein, a norml 345

350 d u d présenilim-A provein( smd/a muyant mregenilin-OprofejmbPhe |1 e

E55 N Ala A 2. asbikolated nucleic acid@e in ol 1YWhédin/Faibesuoidicd Y
ys a Ala e

380 Trp As g“’rﬁ et%}&ée? g %ﬁa@@rﬁenl\}lp %ﬁ’r"ﬂ*“’ and ‘1"“&"‘ {eu Cys

385 nucl eo sequence 1B sBe ect§§5 rom the group cons B ing of Leu Thr
Leu Leu Leu Leu Al atvala Riequeyce |epcoding |& prereim| cemprdsing the human

405 preseniiiG- 1 amino acid sequeﬁi:E of SE& apIfk®: Ser Ile Thr Phe Ay
Leu Il e Phe Tyr Phe $pry T gﬁ ANdod ng a e1n e %Qsing the human 425

430 Leu VaI Areanro IJD_hammo a Q fi as 8e n Leu Tyr lIle

435 ci sequeggg E

(3) a sequence encoding a protein comprising the murine
presenilin-1 amino acid segquence of SEQ ID NO: 17

{(4) a sequence encoding a protein comprising the amino acid
of sequence of SEQ ID NO: 2 wherein residue 257 is replaced by
alanine and residues 258-220 are omitted;

{S) a sequence encoding a protein comprising the amino acid
of sequence of SEQ ID NO: 4 wherein residue 253 is replaced by
alanine and residues 254-286 are omitted; and

{6) a sequence encoding a normal presenilin-1 protein and
capable of hybridizing to a sequence complementary to any
sequence of (1) - (5) under stringent hybridization conditions.
3. An isolated nucleic acid as in claim 1 wherein said nucleic
acid encodes a mutant presenilin-1 protein,

wherein said nucleotide sequence encodes at least one
mutation which corresponds to a mutation of SEQ ID NO: 2 selected
from the group consisting of A79?, V82L,V96F, Y11S5H, M139T,
M1395V, I143T, M146L, M146V, H163R, H163Y, L171P, G209V, I211T,
A231T, A246E, A260V, C263R, P264L, P267S, E280A, E28B0G, A285V,
L286V, A291-318, G384A, L392V and C410Y; and

wherein said nuclectide sequence otherwise corresponds to a
nucleotide sequence selected from the group consisting of

(1) a sequence encoding a protein comprising the human
presenilin-1 amino acid sequence of SEQ ID NO: 2;

(2) a sequence encoding a protein comprising the human
presenilin-1 amino acid sequence of SEQ ID NO: 4;
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PCT/ CADG/ 00263 152 - |||I|II| A3 n

| NFORMATI ON FOR SEQ | D'NO 20: " (i) SEQUENCE CHARACTERI STI CS

(A) LENGTH: 1895 base pairs (B) TYPE: nucleic acid

(C) STRANDEDNESS: single (D TOPOLOGY: |inear H.Ewﬂgkax)
FEATURE: WO9634099 ~ ( A) NAME/ KEY: CDS () LEEK

140..1762 (i x) FEATURE: (A) NAME/ KEY: m sc_feature
(B) LOCATION: 1..1895 (D)- @BBIER | NFORVATI ON:  / not e= " DnPS"
(xi) SEQUENCE DESCRI PTION: SEQ | D NO: 20: TATATGAGTC GCTTTAAAAC
AAAAGAAAGT TTTTACCA! TACATTCCTT TGGT CCTT T
CATCACACAA CTACGGCTTE G EEEREN Pﬁ?ﬁ%ﬂ;&?&’“m C%? thirine
GAACGAACGC ACACRresRidin- mm@raeqre geqrepre TNGEQCIP MY 1B TCC 172
Met Ala Ala Val Asn ke€u dGsegibmcsSencOiindSer protein comprising the amino atid

S £ sedhence dEGEEGITDGNS: Chndbdid¥estile Q¥ Tl EcGECb

AGC CAG ATA GXC3 oine sadCreatalie Shi oot ath buiteedl | ASD ASP Al @ Aon

25 GCG GCG GAG CG"I" PTESERENTACeH R A Re%t%mamrmgcﬁee cmingnecid
268 Al a Al a 6f usequgnceuctd SEQAIR FQ o 4Pwberein Aegidhe 283nig repdagednby
30 alanin® and residues 254-28648re omidbed]AdndSGC TCC AGC AAT CAG

8A-r|1- ACQQ 8(:? Srb\-cl)- ;(S:T Eéq%ﬂ-c%czjhng a ;ﬂ:gmal ﬁge;[ﬁinglypggtgeéﬁ gg’ésn

55 GTG CCC WM@W?&K AGA

364 Val Pro fgguenge v§| (Met AB @Qprpﬁsrtgseqtl PyBeidizagipp capditiens.
60 4. Ab isolated nucleic aciddas in claim 1 whereinbsaid rubTedeC
GGT GGA CGA CECRL# effebdtl Ta HatakP D iddendtin A\ brotein\ G 412 Leu

Thr Gy Ay dy Gy %é’re%%r sg.g ncac\ieg{:gdeprs%q;m{xcéa‘s er}xcgdgslveé least one

mutation which corresponds to a mutation of SEQ ID NO: 19
selected from the group consisting of M239%V, N141I and I420T; and

wherein said nucleotide sequence otherwise corresponds to a
nucleotide sequence selected from the group consisting of

{1) a sequence encoding a protein comprising the human
presenilin-1 amino acid segquence of SEQ ID NO: 2;

(2) a sequence encoding a protein comprising the human
presenilin-1 amino acid sequence of SEQ ID NO: 4;

{3) a sequence encoding a protein comprising the murine
presenilin-1 amino acid sequence of SEQ ID NO: 17;

{4) a sequence encoding a protein comprising the amino acid
of sequence of SEQ ID NO: 2 wherein residue 257 is replaced by
alanine and residues 258-290 are omitted;

{5) a sequence encoding a protein comprising the amino acid
of sequence of SEQ ID NO: 4 wherein residue 253 is replaced by
alanine and residues 254-286 are omitted; and

{6) a sequence encoding a normal presenilin-1 protein and
capable of hybridizing to a sequence complementary to any
sequence of (1) - (5) under stringent hybridization conditions.
5. An isolated nucleic acid as in claim 1 wherein said nucleic
acid encodes a normal presenilin-2 protein and wherein said
nucleotide sequence is selected from the group consisting of

{1) a sequence encoding a protein comprising the human
presenilin-2 aminoc acid sequence of SEQ ID NO: 19;
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80 85 90 GAG GAA GAG '
TAC GGG GCC CAG CAT GIG ATC AAG TTA 460 _du du GWWW' |“| _
. s *

Lys Tyr Ay Ala A n Hs Val Ile Lye Leu 95, * ¢ L M

100 105 TTC GIC CCC GIC TCC CTT TGC ATG CTG GTA GIG GIG
GCT ACC ATC 508 Phe Val Pro Val Ser Leu s MyletkEddenodss Val
Val Ala Thr %&‘%“H’ 110 115Q/ 120
TCC ATC AGC TTC TAC AAC AGC ACG GAT GIC TAT CTC CTC TAC ACA CCT 556
Ser Ile Ser Phe Tyr Asn Ser Thr Asp Vat IBf -Leu Leu Tyr Thr Pro 125
130 135 TTC CAT GAA CAA TCG CCC GAG CCT AGT GIT AAG TTC

TS AGT SO0 TS L eu @) §fequenBliCetdoustlta Qeledth EupoPoind” heRmid! LYo

Phe Trp Ser Ala Leu . ,

155 GOG AABTPEEREE RTENERE; /I ARPIRBFE BT ST EPAHes AfGWREESHT TTG

652 Al a Asn r@sidues 263c2p6anveometedimlandal Val Val Met Thr Phe Leu

160 (365a sequence encodingld Ghormal Pfesthi1in{z phorédfy & AAG
CGI T&C TAT CGEaﬁIQl@TJE %f%ﬂﬁc’to a sequéflife conpBEmbh€arPleol iy Tode l¥S
Lys Arg Cys Tyr rgllele—lkal Ir . 175 -

180 sequ nﬁ%ﬁi(l) - ) uﬁ%ﬁf)ékﬁ*?&&ﬁﬁ hybridization conditions.

PCT/ CA96/ 00263 6 - An isolated nucleic acid as in claim 1 whgrein saidcperlkeic
CTC TCC TCC TT@cAdCerddddeEl & ndfant] préddniiGn-2/ prdteAn]AT 748 Leu

Il e Leu Ser Ser PheylBleis® kai@Unidtedtl e Pdubhte Téficdddd d¥1east one 190

195 . 200 1T, T C AJA CCG ATG
GAC TAC CCT Acfutation yhich °i%f§géﬁ‘%%°cl‘:‘eﬂ‘gfg%5&% °%‘%J$Br ﬁﬁszn le Pro

Met Asp Tyr Pr SeipFted from the group consisting of MP3BV, N1411 and I4208;;and
GCA CTA CTG ATT ATGwhEeeeimGaidTh@ileotide Giegquaete A eXhEsd O y¥EGponds t@ 4

élzg Leu Leu || @uitbodide Aebuéice Feletéd \EromGtNe Youhpbtomistihg of 220
(

0 : CTG CGG
TTG CAG CAA GGA TAT TIC ATETTC. n°°dmgz§§’9rz°; ot Hu?ffﬁ%n%&? ro Leu
Arg Leu G n O REEPERILID-2.amiRe 9538 gpguence of sEo 1 WOP 13,5

245 {2502 sequence enceding a protein comprising the human
presenilin-2 amino acid of sequence of SEQ ID NO: 19 wherein
residues 263-296 are omitted; and '

(3) a sequence encoding .a normal presenilin-2 protein and
capable of hybridizing to a sequence complementary to any
sequence of (1) - (2) under stringent hybridization conditiomns.
7. An isolated nucleic acid as in claim 1 wherein said nucleic
acid encodes a mutant presenilin-2 protein,

wherein said nucleotide sequence encodes at least one
mutation which corresponds to a mutation of SEQ ID NO: 2 selected
from the group consis:ing'of A79?, V82L,V96F, Y11S5H, M13ST,
M139V, I143T, M146L, M146V, H163R, H163Y, L171P, G209V, 1I211T,
A231T, A246E, A260V, C253R, P264L, P267S, E28B0A, E280G, A285V,
1286V, A291-319, G3B4A, L3922V and C410Y; and

wherein said nucleotide sequence otherwise corresponds to a
nucleotide sequence selected from the group consisting of

{1) a sequence encoding a protein comprising the human
presenilin-2 amino acid sequence of SEQ ID NO: 19;

(2) a sequence encoding a protein comprising the human
presenilin-2 amino acid of sequence of SEQ ID NO: 19 wherein
residues 263-296 are omitted; and

{3) a sequence encoding a2 normal presenilin-2 protein and
capable of hybridizing to a sequence camplementary toc any
sequence of (1) -~ (2) under stringent hybridization conditiomns.
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Aa A Leu e A Leu val phe 1e Lys Tyr teu proau ep THININIAFTLRVA

255 260 265 GCC TGG GCT GTA T¥G BCT GCC
ATT TCT ATT TGG GAT CIT ATT CCT GIC 988 Ala Trp Ala Val Leu Ala
Ala lle Ser Ile Trp Asp Leu Ile Al a Val 270 275
280 CTT TWOBMMGA GGA CCC CTC CGC ATT CTG GTG GAA ACG CET'UREPBAS
1036 Leu Ser Pro Arg Ay Pro Leu Arg Ile Leu Val GQu Thr Ala @ n Qu

285 290 -2%p - CGA AAT GAG CAA ATC TTC CCC
GCT CTG ATT TAT TCA TCC ACT GIC GIT 1084 Arg Asn G u Gln Il e Phe
Pro Ala Leu Ile Tyr Ser Ser Thr Val Val '

310 8. @psisol af&c“ﬁ%ﬂf’ér?cé?ﬁ%iﬂw Gr?“ﬁ&f?@&? 8&@‘% G

CAG GCC ACA CCT at leadd 30 confgcutdve huecledtlidagseliqcted| L theog@up G n
Ser An Ala Thr Qn8isting SEQ ID NO: 1, sﬁ&n NO 3, ssa ID N0:32%, SEQ ID NO:

330 TCC TCC CG gg(‘i T %g: gGNSXI‘g A

1180 Ser Ser o ﬂé%@ §Sr er EBSer Eg & Al a_‘Thr

335 B N°34% o ¥5'50T 10, Q4D N S cI % % (EQ%G“&CA
GAG GCA GCA CCGIECTSEEGIIIGNO: Chfy (BQ ID NO: A53 and@ BegUENCR: (CORpiementazyy to
Pro Au Al a Al aaflyacf\ theéser sélyerides.Ar g 350 355

360 ACA CGT o0AC BGCs Sévatidal n%x@QcMT é(;n_fn i% @Lu@f&tgﬁ; feduéslde of

1276 Thr Ay As Ser s _Pro Ar Ser _Val
365 leggl 17 Zohbdedlibe hleiglhs £50 Enk PR oo

CTT GTG ACT TTT SRRALis¢ngRFQTIR: NQsCl, SEQ ERHNO: -LéEQAF% NG 16 uSEQ IOVIPO:
Pro Leu Val Thr 1BheSEQeIIEMO: ASn SEQ) IDr¥o: 6,388Q ID NO: 7, SEQ ID B@5 8, SEQ

390 ID N0399, SEQ %&AQOGCEE@&G 67 {3CGsEoT10 1o ALS, G GG
TCA CCT AAC TTGst sed 3 no: B Y A 1H ﬁ% ) 14, Abda Al %e@:Xng’é‘%@@Bien@ﬂka@Wto

Trp Ser Ala As

410 AGC GAA GBY 6‘?@*&%? BEFUMNGESCAG ATT GAA GIT CAA AGT ACT CAG AGT

1420 Ser A u AfSy VAR isetated ppeleit arid qumprimingsa ngeleqtidegspawence of
415 at leéﬁﬂ 20 consecutive nucYedtides fd¥ecRAfl fiohm C€AS Eéupl CC AAC

AGQS EAI %C;G ﬁ%\ 9?315 oCES T 1, sEQ XPRo: 3,0k Sh M2 1€, Nskh QIDS%SS
240 mwﬁ&%%%%mﬁwmmwwﬁ
1516 G n Asn TR ¥pry AR BN 0@ SEQ TR HPy X3y SERIR WO dg . (PER |3 NO:
445 13, SEG(ID NO: 14, SEQ ID NOI535, andy3CSEAURITRC SAPCLETEMLEAT TOG
GTA TTA GIG GEC atCGoEGEheeCséiends 1564 Gy Asp Phe Ile Phe Tyr

Ser Val Leu Val 1@ y % :Lﬂfal:%%.r n§§1[e:I~y acid é@n%ris:mg a nucleotide @iquence
470 comprising at least 10 consecutive nucleotides from a presenilin
insert in a plasmid selected from the group comsisting of ATCC
Accession # 97214, ATCC Accession # 97508, ATCC Accession # 97124
and ATCC Accession # 97428.

12. An isclated nucleic acid comprising a nucleotide segquence
encoding at least one functional domain of a presenilin protein
selected from the group consisting of a normal presenilin-1
protein, a mutant presenilin-l protein, a normal presenilin-2
protein, and a mutant presenilin-2 protein.

13. Aan isoclated nucleic acid as in claim 12 wherein said
functional domain is a presenilin-1 functional dcmain
corresponding to a domain selected from the group consisting of a
presenilin-1 N-terminal, TM1, TMi-»2, TM2, TM2-+3, TM3, TM3-»4, TM4,
TM4-»5, TM5, TM5-+6, TM6, TM6-»7, TM7, and C-terminal domain.

14. An isolated nucleic acid as in claim 12 wherein said
functional domain is a presenilin-2 functional domain
corresponding to a domain selected from the grcﬁp consisting of a
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PCLL 036/ 00263 154 - HIIIIILL[Ilﬂ I&Lﬂlﬂ I

TGG ACG ACC ACA ATC GCT TGC TT GIG GCC ATC CTC ATT GGA 1812

Asp Trp Thr Thr Thr Ile Ala Cys Phe Val Ala lle Leu Ile Gy

480 485 490 CTC TGC CTC piigkcAotbozed G CTT
cTG aoc ATT Y& AaG GoG cTA occ 1660  Leu Cys Leu Thr Leu Leu
Leu Leu Ala Ile Trp Arg Lys Ala Leu Pro 495

500 505 GCC CTG CCCIREC-TCA ATA ACG TTC GGA TTG ATA TTT
TGC TTC GCC ACT 1708 Ala Leu Pro Ile Ser IIe Thr Phe Ay LeuIIe Phe

Cys Phe Ala Th -5 NS " ,
AGT GG GTG GrEERagRiiiR %Eg SerRinal, %l c?mch m’%ot AR T m:" m”"’" %’%6
Ser Ala Val VafMgyR- BM3.p "1e3"§er E?E’“i@ pain. 525
530 15. m3golate¢WMwAmzmmmece
GICTTACAGT ATCahé6diny an antidkhic defiamminant of 2l preseniWABAARCEdIN

TTTGIAATCC AATECTddbela EM%PoMMM&&W%%l pr'le%ZKilin-
| NFORVATI ON FORFS ‘T'Dﬁ\ﬂ“ﬁ?ﬁ“‘ presenilin-1 Pf"%%’dJEﬁcEmEPﬂRRE?E%f?

(A) LENGTH: 54PraReiy #8PJ® mutant presenilin-2 pOLRPE: anino acid

(D TOPOLOGY: Beneahn isolated méq:l@zdv&mizﬁYEEainmSt. ewherein said (xi)

aI?QUgNCESDESCRbB&g;\be 2hcohés I\Dpa.-bsenniﬂvat aft fgeliz MateAsimaheu G n Al a Ser
S er er

15 %Rgggﬁ%n%&?ﬁ v:l as)é gn:.li@-l th:.ﬁnicAfietmn&t i\erlecl_£g

20 ’?‘59 group consisting of jpino a‘é% rapidyns, 23 G‘Ar% &*g A n

Adndn Ag As.q.sAga,. TBo-6Q y65ct1,566-67, 107-111, 109- 112. 120-121, 120-122,

125-126, 155-160, 185-189, 214-223, 218-221, 220-230, 240-245,
241-243, 267-269, 273-282, 300-370, 302-310, 311-325, 332-342,
346-359, 372-382, 400-410 and 400-420 of SEQ ID NO: 2.
17. An isolated nucleic acid as in claim 15, wherein said
sequence encodes a presenilin-2 antigenic determinant
corresponding to a presenilin-2 antigenic determinant selected
from the group consisting of amino acid residues 25-45, 50-63,
70-75, 114-120, 127-132, 162-167, 221-226, 282-250, 310-314, 321-
338, 345-352, 380-390 and 430-435 of SEQ ID NO: 189.
18. A method for identifying allelic variants or hetercspec;fzc
homologues of a human presenilin gene comprising

choosing a nucleic acid probe or primer capable of
hybridizing to a human presenilin gene sequence under stringent
hybridization conditions;

mixing said probe or primer with a sample of nucleic acids
which may contain a nucleic acid corresponding to said variant or
homologue;

detecting hybridization of said probe or primer to said
nucleic acid corresponding to said variant or homologue.
19. A method as in claim 18 wherein said sample comprises a
sample of nucleic acids selected from the group consisting of
human genomic DNA, human mRNA, and human cDNA.
20. A method as in claim 18 wherein said sample comprises a
sample of nucleic acids selected from the group consisting of
mammalian genomic DNA, mammalian mRNA, and mammalian cDNA.
21. A method as in claim 18 wherein said sample comprises a
sample of nucleic acids selected from the group consisting of

(2)
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35

60
65
Ser
85
Val
110
115
Leu
140
145
Ser
165
Ile
190

Ala Ile Leu Al a Val Ii(r)o Asn Val Val * 50 fsn Gn Asp G n‘mmmﬂﬂl“‘mmm“l

Met Arg Gu Pro Cys Ay Ser Arg Pro Ser Arg Leu Thr Ay Gy°*‘dy
70

75 80 dy Ay
GIyGIyProProThr Asn Gu Mt Gu Gu u dn Ay
W0 9634093 95 Leu Lys Tyr GPF’ 2‘ H s
Ile Lys Leu Phe Val Pro Val Ser 100 105
Leu Cys Met Leu Val Val Val Ala-™®2 Fle Asn Ser Ile Ser Phe Tyr
120 : 125 Asn Ser Thr Asp Val Tyr Leu
Tyr Thr Pro P u Egg éﬁ gg;g
~ Pro d ul rq%r L'ér%el V3 erD i p SEERPERTS APy B J%%er 5%
NA150 155 160 Leu Met

Val Val Val Z\Zal RemeThed Bisc incelaim 18| funkher| compmising the step of
isolat¥fly said nucleic acid lctrrespondingl ¥6 #¥il Quidyt Arg |l e

Hs Gy Tr p\%ﬁgéji,%@e Leu Ser Ser 180 _ 185

PCT/ CA96/ 00263 23. method as in claim 18 wherein said nfgéelc acia l!’ﬁe Net

Leu
200
Leu
Asn
230
Leu
250
Trp

Leu Phe |l e idieat¥fitednhy hybridizatdenG u G u Leu Leu 195
24. 20method Avsgid| claliyww 18swherednPsaid/ucspc TagidPie Thr Al a
Leu Ile Met jqencificdd by pcR ampl:.f:.ca.t:l.on215 220 Trp

Phe Gy Val 2\§al %éeM:fod I\é?:tr S&ent:.f 1.\"1_" Zsfﬁl.-lire& Gv g Er Or aete&ﬁpﬁ::.fi‘:yr
Ile Phe Val bemglegues qf R/ebmwaprmmlm sene ‘conprisipg
256osing La@uawaibqayecw@lwgﬂyelem;vmn ndifigptds Al a
Al a Val LeuUhuman presenilin phdtein; 265 270
mixing said antibody with a sample of proteins which may
contain a protein corresponding to said variant or homologue;
detecting binding of said antibody to said protein
corresponding to said variant or homologue.
26. A method as in claim 25 wherein said sample comprises a
sample of proteins selected from the group consisting of human
proteins, human fusion proteins, and proteolytic fragments
thereof.. :
27. A method as in claim 25 wherein said sample comprises a
sample of nucleic acids selected from the group consisting of
mammalian proteins, mammalian fusion proteins, and proteolytic
fragments thereof..
28. A method as in claim 25 wherein said sample comprises a
sample of nucleic acids selected from the group consisting of
invertebrate proteins, invertebrate fusion proteins, and
proteoclytic fragments thereof.. :
29. A method as in claim 25 further comprising the step of
substantially purifying said protein corresponding to variant or
homologue.
30. An isolated nucleic acid comprising an allelic variant or a
heterospecific homologue of a human presenilin gene.
31. An isolated nucleic acid encoding an allelic variant or
heterospecific homologue of a human presenilin protein.
32. an isolated nucleic acid as in claim 31 wherein said nucleic

acid encodes a Droscphila melanogaster homologue of a human

presenilin gene.
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R | S SRR Sl HATIY ﬁﬂ!llllchllll{ullnﬂzllllslllllll
95 - y

Thr Ala A@n GQu Arg Asn Au A@n lle 290 - .

300 Phe Pro Ala Leu Ile Tyr Ser Ser Thr Val Val Tyr Ala Leu Val Ann

305 310 315 PCBeRo6002éBnr Val

Thr Pro d nv&%srgg” Adn Ala Thr Ala Ser Ser Ser Pro Ser

325 330 335 Ser Ser Asn Ser Thr Thr Thr

Thr Arg Ala Thr A n Asn Ser Leu Ala - 163 - 340 345

350 Ser ProGIuAIaAIaAIaAIaSerGIyGInArgThrGIyAsnSer Hi s

§§5 av s Angqgolaced nuclaic aciddfe in c1BiR ¥ GHerBiASehid Rublidsp
p y oer

2o0 =7 et Pr%c’lﬁg&%?‘ﬁ% sppicfistide ssayehel sedectad from che e\ |

385 consisting of 395 400 Ala Ay

Phe Thr A n Au Trp(iSea Abgueisie ercoding & proveinVabmptrising the DmPS amino

405 acid sggg,ce of SEQ ID No: 2£15 Arg Arg An lle Gu Val dn

Ser Thr A n Ser Ay 425

230 Ser nop QAR Al Shfodins & arapentitn hoipge provsts go

435 °3P3b1342€) hyb 1‘31““9 to a seguence copplemeRtary, ¥g b ﬁrg d y Ile

Lys Leu Ay Leseduepcaset Plld MhdePstringent hygidization conditiongss

420 Tyr Serszd/al AysYahtdd ukyeid stiBetomsFising & pudiepcide sdyuehbe of
465

e Ala Cys Phat \}ﬁasir lionsecut:”e n&cle@isdeélsetecteﬂ] fr the4§Q‘0uP Thr

485 conslstigg of 20 b NO: 21 angm SeqUERCY STVPLERATY EOTTRR A g
Lys Ala Leu Pr¥P MGz Reu Pro Ile Ser 500 505
510 || e Thas PhearCigolated ImacPabe Ged dPbempytizsihlr a Sscofbanalfat Wadtoky s

515 includingla nucleot:.de sequence Bf an?r&né:) g Mehidd W-A3p Leu Ser

Ala Lys A n Vi

Ph 40
(2) | NFORMATI o%“’sé%"fbt?\‘b“é‘g ic acid as i3 cla E?z%é"h&ﬁﬁﬁf&cﬁﬁﬁ BFEeF
(A) LENGTH 21i%@feefaression vector and saj dwpeen Bugleptifle sequence
(C STRANDEDNHS&.operably joined to a regpuDitBEIPEe@N. | i near
37. An isolated nucleic acid as in claim 36 wherein said

expression vector may express said presenilin sequence in
mammalian cells.

38. An isolated nucleic acid as in claim 37 wherein said cells
are selected from the group consisting of fibroblast, liver,
kianey, spleen, bone marrow and neuroclogical cells.

39. An isolated nucleic acid as in claim 37 wherein said vector
is selected from the group consisting of vaccinia virus,
adenovirus, retrovirus, neurotropic viruses and Herpes simplex.
40. BAn isolated nucleic acid as in claim 36 wherein said
expression vector encodes at least a functional domain of a
presenilin protein selected from the group consisting of normal
presenilin-1, mutant presenilin-1, normal presenilin-2, and
mutant presenilin-2.

41. An isolated nucleic acid as in claim 36 wherein said vector
further comprises sequences encoding an exogenous protein
operably joined to said presenilin sequence and whereby said
vector encodes a presenilin fusion protein.

42. An isolated nucleic acid as in claim 41 wherein said
exogenous protein is selected from the group consisting of lacZ,
txpE, maltosé-binding protein, poly-His tags or glutathione-S-
transferase.
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PCT/ A6/ 00263 iso (I 0 R 1

SEQUENCE DESCRI PTI ON: SEQ 1D NO. 22: CTNCCNGART GGACNGYCTG G ¢

21 (2) | NFORMATI ON FOR SEQ | D NO. 23: (i) SEQUENCE

CHARACTERI STI CS: A) LENGTH 21 base pairs '

TYPE: nucl ei c WOPE34099 ( %C) STRANDEDNESS: S ngl e PCTICA96/002(3 )
TOPOLOGY: | i near (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO. 23:
RCANGCDATN GTNGTRTTCC A - 164 - 21
(2) | NFORMATI ON FOR SEQ | D NO. 24: | (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 32 base pai TYPE: n.uclel

r aC|
( Q) STRANDEDNESS23 5 nﬁ? eissolated nucleic( {ﬁBi?dr H’fwf" qnant: expre(sglzjm
SEQUENCE DESCRI PYecper dmolpgingorusleotider peqyences Amei\ RARABAAAY

32 (2) | NFORMédddédeérictie Segulabod Pégion of a pre@sehiBaQidgeNer

%@EACIEE: gnccgcr?:l An isolateé&u&@ﬁgrk&iggsbﬁﬁecmw 33 wherein said (B

TOPOLOGY: i near"andc’gem‘"‘ls re%ula)t&:gkﬁ@% ﬁ n §E§ FB Wger 63%
45. A host cell’transformed with an expressioh vector of any one
of claims 36-44, or a descendant thereof.
46. A host cell as in claim 45 wherein said host cell is
selected from the group consisting of bacterial cells and yeast
cells. '
47. A host cell as in claim 45 wherein said host cell is
selected from the group consisting of fetal cells, embryonic stem
cells, zygotes, gametes, and germ line cells.
48. A host cell as in claim 45 wherein said cell is selected
from the group consisting of fibroblast, liwver, kidney, spleen,
bone marrow and neurclogical cells.
49. A host cell as in claim 45 wherein said cell is an
invertebrate cell.
50. A non-~-human animal model for Alzheimer’'s Disease, wherein a
genome. of said animal, or an ancestor thereof, has been modified
by at least one recombinant construct, and wherein said
recombinant construct has introduced a modification selected from
the group consisting of (1) insertion of nucleotide sequences
encoding at least a functional domain of a heterospecific normal
presenilin gene, (2) insertion of nucleotide seguences encoding
at least a functional domain of a heterospecific mutant
presenilin gene, (3) insertion of nucleotide sequences encoding
at least a functional domain of a conspecific homologue of a
hetercspecific mutant presenilin gene, and (4) inactivation of an
endogenous presenilin gene.
51. an animal as in claim 50 wherein said modification is
insertion of a nucleotide sequence encoding at least a functional
domain of a normal human presenilin-1 gene.
52, An animal as in claim 50 wherein said wmodification is
insertion of a nucleotide sequence encoding at least a functional
domain of a mutant human presenilin-1 gene.
S3. An animal as in claim S0 wherein said modification is
ingsertion of a nucleotide sequence encoding at least a functional
domain of a normal human presenilin-2 gene.
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V036 aagee D AT - ecr cao MMM TR NI
- 157 - What is clainmed is: 1. An isolated nucl éic*acid- "

conprising a nucl-eoti de sequence encoding a protein selected fromthe
group consi SWW a nor mal presenilin-1 protein, a nmutanpeRéfsRitesi N- 1
protein, a norma presenilin-2 protein, and a nutant presenilin-2

pr ot ei n. 2. An isolated nucleic acid as in claiml1l wherein said nucleic
acid encodes a normal presenilin-1 protet#®and wherein said nucl eoti de "’
sequence is selected fromthe group consisting of (1) a sequence

epcgg'ingDaNg Olgi N CRMiphi'%hd B8 BYIH( so nﬁgfﬁm Ishmal?mﬂeaaﬁw fequence

0 ce_encodin ot ei 0

human  preseni ’r’ﬁfrflgﬂl ?Ié %&uﬁiga&%nggqﬁ?nﬁﬁgf:ﬁd%@ %‘ leks ?"é’&el

sequence encodi depaingpét @i FRtEBAPRIRAT refenihifi-Aegenr esenilin-1 amino acid

-sequence of SEGSD N@ ahimal as in (23ina sveqherin eadddnolificptboriis

conpr.i sing the a{EdRighl 88 a AucIESLIRIC e &%thl?oaﬁg 2eRELSE h IERScH SN2 7

is replaced by gal an| e anq:mragsogu&%an? %rrgsgm&lg g]:r:ot:ez (5) a
t I

sequence encodi rrprl sin uence of SEQ
ID NO 4 wherei F@ipak as; Peﬁ%a%&%yher%ﬂnaﬁiahe apipale dpqieteatios 256
are onmtted; antkom the grdud cansibstiongcoferatsli mjce, rhamakiergr cawirida pigs,

protein and c;amﬁltg o& Pldatls7i qatrs) 8h U93§§ CAHED InRie Ry :Irﬁmaﬂﬁs

sequence of (1)g_ (5 YadRk) Sfd HAOETL:AY LHbAAY 30150008 an 3 = A
I sol at ed nucl ei c ac Wherei n sal nuc acl d encodes a
nut ant preseni | {eELEP B?E?'n, wherein said nucI eot i de sequence

encodes at | eas38.oneh methodtfamn prbidetinmateipratia functinnadt domaih &E@ | D
NO 2 selected présre@mthq::gsuéua Eonisihg Oeulicudiflg, a \Hibdle, YaOL, ofY bhytHof

ML39T, ~ ML39V, oalid Ty %de%é@éaﬂ*&ﬁé&aﬂﬂ@ﬁl c&éJ ueE2020 ;Jr%&&;[nin
A231T, A246E, AZ60V, (26 ; F280A "E280G A285Y,

[err]291- 319, C@Qf&prﬁgg%ﬂ zfr?‘d‘ (ﬂ'i‘f)lf a 8 wher ei n sai d nucl eot i de
sequence ot her ¥%e dbrEubsEamtially Bure RIEPABRTIRD 9EACPEaid| 8e1eeEed SXPPhe
group consi st | ncheofgroup consiting of guanrealk redenilin<y proteimom musany)

the human S:deniiid- APrReds] Ch Sﬁgﬂﬁﬂcfré&n§£&1pd¥@ce2n, and a mutZdt @
sequence encod| rigﬁeé Tl g sing the presenilin-1 am no acid

sequence of SE . .
A substantially pure preparation as in claim 59 wherein said

protein comprises a normal presenilin-1 protein selected from the
group consisting of

(1) a protein comprising the amino acid sequence of SEQ ID
NO: 2;

{2) a protein comprising the amino acid sequence of SEQ ID
NO: 4;

(3) a protein comprising the amino acid sequence of SEQ ID
NO: 17;

(4) a protein comprising the amino acid of sequence of SEQ
ID NO: 2 wherein residue 257 is replaced by alanine and residues
258-290 are omitted; and

(S) a protein comprising the amino acid of sequence of SEQ

" ID NO: 4 wherein residue 253 is replaced by alanine and residues

254-286 are omitted.
61. A substantially pure preparation as in claim 59 wherein said
protein comprises a mutant presenilin-1 protein including at
least one mutation which corresponds to a mutation of SEQ ID NO:
2 selected from the group consisting of A79?, V82L,V96F, Y11SH,
M139T, MIBSV, Y143T, M146L, M146V, H163R, H163Y, L171P, G209V,
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Y\Dlgg/ ?4099 (3) a_sequence encodl-ng a prote| npgﬁrpcf\?ﬂ!mfmnulmlulmmll
[

presenilin-1 amno acid sequence of SEQ ID NO 17, a lsequerice*
encoding a protein conprising the amno acid of sequence of SEQ ID NO 2
wherein residue 257 is replaced by al ani ne and resi dues 25 -‘1%'2‘9”%&“
omtted, wo"(’ﬂ‘)”a sequence encodi ng a protein conpri si n§, € alm no
acid of sequence of SEQ ID NO 4 wherein residue 253 is replaced by

al ani ne and resi dues 254-286 are om tted;16&nd (6) a sequence
encoding a normal presenilin-1 protein and capabl e of hybridizing to a

sequence conpl egggg_?r yaztag.r?n%z“aseﬂﬂe é{ifsaﬁl)qsa(zﬁ) Ph‘é“%:er E%GA”%%G

hybri di zation c In cla

wherei n sai d nu®RBFE. L286Vd 25ddS- G?ﬂﬁ"anf':’fﬁ%fé‘ﬂl FAH2Y: ﬁP&t ein,
wher ei n sai d nucl eot whersioysend cpxateddcotharwiggscoxresponds t o iapnamkna facid
corresponds to ge :@éé QQlQEteCtEQrbH bk gRup Sﬁiﬁ(‘sttﬁﬁgfdii)m the group

consi sting of M239V 3 olaﬂfg&T;seﬁgche of SEQ WS N sal d nucl eoti de
sequence ot herw se cor e %n S tom?e ceeotl Esr{g)ixnce sel ected fromthe
group consi sting of MARY AL, FHAUTRCS &fcB Brdt ei n conpri si ng
the human  presenil Ml 1afarﬂ"ﬁB°a%<F5eF seguengse off SEEJD NoNGET 2; (2) a

sequence encodi ng a peptel rminepicid f bégudiidentf SE SPeNO| mwheaeimo acid -

sequence of SEQ:LDiQEL A7 is replaeea)hﬁ SUAERD Cnc Yo ThtdE 25BLOHE dbe
conprising the guﬂég%‘}l resenl in-1 amno acid sequence of SEQ ID NO 17;

(4) a sequence prote| n corrprl sing the am no acid of sequence

of SEQID NO 2 vvheréﬂql &g acid of pegIencedohySEQ D NP Het MRETRER| dues
258- 290 are on tweefidue 253 is fdplawedchyaxlanisacant ngsiduyemi264n28© e Si ng
the am no acid omete&gquence of SEQ ID NG 4 wherein residue 253 is

replaced by  algning %Jﬂ%igfﬁ ;g.l“:_’c% §§§pa?[a‘?:18ﬂ‘%é % ci‘ggr‘\ 59 here:(.x?)san

sequence encodi ng a nor grese g‘_‘ b
hybri di zi ng to BFSERte fORPELRTH m reesh lin?e&ﬁBﬁ?: F_“L‘}e‘i fosp the
under stringent ghoup ichinsisting cafhdi ti ons. 5. An isol ated nucleic acid

as in claim1l wherei nipad proteini comprasify iROdRIne LddTBequERREDE| SEQ AD
protein and wheggi.n §a|agm nucl eoti de sequence is selected fromthe group

nsi in
roan " hootni 1 v by PAeE M ARTRHE I B I, PRt ihid 4 e
ID No 19 wherein residues 263-296 are omitted.
63. A substantially pure preparation as in claim 59 wherein said
protein comprises a mutant presenilin-2 protein including at
least one mutation which corresponds to a mutation of SEQ ID NO:
19 selected from the group consisting of M239V, N141I and I420T;
and
_ wherein said protein otherwise corresponds to an amino acid
sequence selected from the group consisting of
(1) an amino acid sequence of SEQ ID NO: 19; and
(2) an amino acid of sequence of SEQ ID NO: 19 wherein
regidues 263-296 are omitted.
64. A substantially pure preparation of a polypept;de comprising
an amino acid sequence of at least 5 consecutive amino acid
residues selected from the group consisting SEQ ID NO: 2, SEQ ID
NO: 4, SEQ ID NO: 17, SEQ ID NO: 19, and SEQ ID NO: 21.
65. A substantially pure preparation of a polypeptide comprising
an amino acid sequence of at least 10 consecutive amino acid
residues selected from the group consisting SEQ ID NO: 2, SEQ ID
NO: 4, SEQ ID NO: 17, SEQ ID NO: 19, and SEQ ID NO: 21.
66. A substantially pure preparation of a polypeptide comprising
an amino acid sequence of at least 15 consecutive amino acid
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EADM? (2) a_sequence encoﬂmg-a—nml-ﬂ-n-azgl/r lcggﬁmﬁﬁﬂ “IMII' " I“l

presenilin-2 am no acid sequence of SEQ ID NO 19 wherein resi ques

263-296 are omtted; and (3) a sequence encodi ng a nor nal
presenilin and capabl e of hybridizing to a seqpppeciosnoz6s
conpl enent ar?vg?m one of sequences (1) - (2) under stringent

hybri di zati on conditi ons. 6. An isolated nucleic acid as in claim1l
wherein said nucleic aci d encodes a Mt ant presenilin-2 protein,

wherein said nucleotlde sequence encodes at |east one mut at i on mhlch

corresponds t le@t SELbh RrNGy: on8hi el O e @1, 04

consi sting ofOr 39V ngﬁfb&.fed Q-EI Iﬁﬁléfp ¢ vg%? 3a| nuclg%tﬁnde
sequence ot her s cg g’%) e ge Sel’écted fromthe
group consi stié§tr ofd substant%aﬂ)lvapswﬁﬁeermPﬁgaapﬂrmerhdwﬁmr PiRE

t he human pr&ts Areialstnee divintcoiorald dagine ek a0 pr&édilinN\protéin selected ( 2)
a sequence encectin¢na g: éﬁkﬂ&nﬁﬂé@fﬂgsbﬂ%tmunﬁﬁeseﬂuﬁﬁeﬂléﬂdﬁeana”& no

aci d of Seq“e” G2k §E N1 m"!l‘ihe'quzESi' gyﬁﬁsﬁnﬁlﬁgﬂg eeifM %ﬁ&‘da

and a se uence enco preSe pro el n an
capabl e of hy TRNE Aot u%"rf%\? iBonpl enentary to any  sequence of (1)

- (2) under stﬂ-nge‘htsuhpbam-:haz]dm pure @repararion as7in clyim 63| vhexeinusadd c
acid as in cl agyfickieheL eddinaini s rwqixeisennsamdfaﬂeeﬂﬂmadmﬁm

preseni |in-2 PLaLgly gon to_a"BSHAlsS Lk ErER LIL o36HAGRHiRRIAYSe U

| east one a e corresponds_to a nutation Y'% ] ™

sel ected frcﬁﬁﬁ?é"‘ 1i:('J"f‘f éﬁﬁng% AFe72 0\, \E@F’E" HH T4 9T M4
ML39V, | 143T, THMas5l,, TMAGMS-H%W AMEIY, 'Jr_&mwnd@mmmﬂldamaimmﬂ,
A246E, A260V, €¥63R shiBeéantiNA}Spule Frapatafitn ad2fh\tlaim 886Gkherein said
[err]291- 3tlﬁ %éonkﬁ%&ﬁgdi@é%ksaﬁﬁm-z funct1@l81 Bomad ?ucl eotldfh
sequence ot herw se cor n | sequ s&lES e
group consi st |?1°grr3f5p°n n%)%% %) agmﬁn sgﬁ%l:etegncogm e %%r%’g el r?sclg‘égn;Q ng

the human  prRxesepiifoo2 aﬂn‘ﬁG"“H&?’d aueﬂi?e'zof%QW‘RloT@) TM3~4, TM"( 2)
a sequence enchdi«sg IMBr CIME-E, CTNG. (TERT, tTMY ,hand nC-tepmésahidamain.am no

aci d of Sequem@ ofa SalstihitNA11{ puhe Treparat i dHCs pEI3peBlidé opribeny
and gmﬁﬂgﬁi‘& QctREAthAL 3£NQ seﬁﬁgﬂf ”ézldtgiﬁ Difcied #PGn

capabl e of hybr| sequence of (1)

uence Co
“E02) Under Ui GEREEKGBIALARIAT O 2 BREAS desenilin-1’ Protgiing Aomgant

PCT/ CA96/ 0026resenilin-1 protein, a normal presen:Ll:.n-z protein, and a mutant
presenilin-2 protein.
71. A substantially pure preparation as in claim 70, wherein
said polypeptide comprises a presenilin-1 antigenic determinant
corresponding to a presenilin-l1 antigenic determinant selected
from the group of nucleotide consisting of amino acid residues
27-44, 28~-61, 46-48, 50-60, 65-71, 66-67, 107-111, 109-112, 120-
121, 120-122, 125-126, 155-160, 185-188, 214-223, 218-221, 220-
230, 240-245, 241-243, 267-2692, 273-282, 300-370, 302-310, 311~
325, 332-342, 346-359, 372-382, 400-410 and 400-420 of SEQ ID NO:
2, .
72. A substantially pure preparation as in claim 70, wherein
said polypeptide comprises.a presenilin-1 antigenic determinant
corresponding to a presenilin-l1 antigenic determinant selected
from the group of nucleotide consisting of amino acid residues
25-45, 50-63, 70-75, 114-120, 127-132, 162-167, 221-226, 282-290,
310~-314, 321-338, 345-352, 380-390 and 430-43S5 of SEQ ID NO: 19.
73. A method of producing antibodies which selectively bind to a
presenilin comprising the steps of -
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- 160 - 8. An isol ated nucleic acid conprising a nucl eo

of at | east ‘10 consecutive nucl eotides selected fromthe grﬂlmnﬂnﬂmnﬂﬂ"l“l
consisting SEQID NO 1, SEQID NO 3, SEQ ID NO 16, SEQIDNOc "SE®
IDNO 5, SEQIDNO 6, SEQIDNO 7, SEQIDNO 8 SEQ |IDNO 9, SEQID

NO 10, SEQ ID NO_ 11, SEQ ID NO 12, SEQ ID NO 13, SEQ I?ﬁ%‘,%’&”?EQ

ID NO 15, an¥o8&8ecnce conpl enentary to any of these se nces

An isol ated nucleic acid conprising a nucl eoti de sequence of at | east 15
consecutive nucl eotides selected from t-h@6§roup consisting SEQ ID NGO 1,
SEQ ID NO 3, SEQID NO 16, SEQ ID NO 18, SEQ ID NO 5, SEQ ID NG 6,

SEQ 1D No 12, SEO B %&%% & rpiggenighily detkerive ppogt pdd 1
sequence corrpl eﬁEﬂ?%ﬁ’;} “““é‘?ﬂﬁe&f Lo s @nimdtiences. 10. An isol ated

nucl ei ¢ aci d conpri sablpwingueaitdtandmal ctpugroducd antdbofitesttoP8atdnsecuti ve
nucl eoti des sel gainetbdengMahade group consisting SEQID NO 1, SEQ ID NOG

7 SEQ 1D NO. 8, SEOT TS © %5@55% ‘eram sl pt op e8| 1hg
12, SEQ ID NO cuituresderiypdshe ID NO 15, and a sequence
corrpl enentary t 34- ahysléifStFﬁéééus}éQ%ﬁcE@PaﬁElmM BB oRRfikeduehigh aci d

conpri si ng a nusebedtidelychimdx o ancamﬁ.genm deitebkmindnt] @£CangrsEenilén

nucl eotides frogyae i sedbbidh erbRSekd grBup rdidting Gl 8drhdPM t he group
consisting of A A( ce55| on 9750

sion #97214, AT
Accession # 971§ﬁesenﬁg ?’C(,a ,&%:iées |%res§n 2 393 |soffé§i§d‘(:§ucf“é‘?c
aci d conpri si ng™3taRk PESEPEEduence  encodi ng at | east one functional
domai n of a pre%&ni | Ansyhasketiallys pheetmephratidh ofgasugnidoslysas nn alaim
nor mel preseni| 73-vWherelhOb&id antiBbdy HelRECHANY binds a8l am;fgéaﬁerral

presenilin 2  BLOLSKIanE e % MULARE UeGREDILL 1 2okl Alldxo »

i sol ated nucleicC aC| as in ereln sail uncti ona donaln is a
presenilin-1 fuReFMhRregeiitir-1 PEP¥ ¥ %onding to a domain sel ected from
the group consi 2€i ngA cfubstanpiabionpure-pregaratidmalf, afHintiboly>as imvRlaim
TM2->3, TM3, TMi4 Mfereiiisaid Bidtibody HeliectiMelyCbidd, tol M- antigeic and
C-ternm nal dom&&emﬂxﬂncp@f | Ghighid ﬂl‘é%ﬁifu@fz' dn@Sed1sCkB Pin? e@hgrein

sai d functional maln s ][a resg o |.in-2 functional domain
correspondi ng t DO o & N %ié £cl*? d‘f‘ﬁthe group consisting of a

VWO 96/ 34099 77. A cell line producing an ant::.bo y of amyr/qneogfoebeins 74-

- 161 - 76.
78. A method for identifying compounds which can modulate the
expression of a presenilin gene comprising

contacting a cell with a test candidate wherein said cell
includes a regulatory region of a presenilin gene operably joined
to a coding region; and
detecting a change in expression of said coding region.

79. A method as in claim 78 wherein said change comprises a
change in a level of an mRNA transcript encoded by said coding
region.
80. A method as in claim 78 wherein said change comprises a
change in a level of a protein encoded by said coding region.
81. A method as in claim 78 wherein said change is a result of
an activity of a protein encoded by said coding region. :
82. A method as in claim 78 wherein said coding region encodes a
marker protein selected from the group consisting of g-
galactosidase, alkaline phosphatase, green fluorescent protein.
and luciferase.
83. A method for identifying compounds which can selectively
bind to a presenilin protein comprising the steps of
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presenilin-2 Ntermnal, TM, TM.->2, TM2, TM->3, TM3, T|VB>4“m”ul""|""|||"|“
TWMA->5, TMb, TMb->6, TMo._TM6->7, T - ] omai n. .. . niim

i sol ated nucleic acid conprising a nucl eoti de sequence encoding ah * "
antigenic determnant of a presenilin protein sel ected fromthe group

consi sting o‘& | presenilin-1 protein, a nmutant presgpidiebnces
protein, a n ngseni lin-2 protein, and a mutant presenilin-2 :

pr ot ei n. 16. An isolated nucleic acid as in claim15, wherein said
sequence encodes a presenilin-1 antigenité2deterni nant corresponding to a
presenilin-1 antigenic determ nant selected fromthe group consisting of

am no aci d resi duespsyy ng2§-§13eparaé§5&8mc'§Qa £51édst Wb preddirlihl,
109-112, 120-121, 120-122, 125-126, 155-160, 185-189, 214-223, 218-221,
220-230, 240- 29BWPORERRT 543 267-269, 273-282, 300- 370, 302-310, 311-325,
332-342,  346- 359, CHWACEING awisl PTEPRAFAF emowith pmeamply |imoluding at dpashy
I sol at ed nucl eose amndidate ncadpoumiiandiher ein sai d sequence encodes a

presenilin-2 anti geqdiectdngl BiafiMy of CEHIE PREBENI BompdedCRbl s
antigenic deter eS&I: % romthe group consisting of amno acid
1

resi dues 25-45. 14-120, 127-132, 162-167, 221-226,

282-290, 310- 344: JBhe methad in B3 whereimsaidobiidingsbe i Preperiing
19.  18. A necémmbrient igedrtieicpedgbyldneassay ardlamcted oframethe ogyrew i C

horol ogues  of éoﬁ&ilﬁtﬁnar6§ﬁrﬂﬂﬂiﬂiefi¥%m5§§éﬁl@, co-immunopeesigitat ibHe| £i C
aci d probe or pjiiml. 68 9%&%&:51 Blgedl?! taogéa_é‘é“@%-ﬂ%éf&“el;}s@eﬁ?ﬂe
sequence under _stri ngen g{ée [ é%tlon condl t1 ons m XI'ng Sail d

probe or pri meP3wi th nEAEYHRE Soppqunds HER FAR "OGRLAFS a

nucl ei ¢ aci d caFtiadisonafny pxesenidiy aomprising theomnbers) of;

det ecting hybri di zagpt@ridihgsai ckllr eRpressimg atfioinals ot GnutaniC beesersiliith
correspondi ng é&,ﬁs,.ai d variant or honol f)gue].c 1|9. A net god als I n gl ?i m 18h
wherein said sanple_conpri.ses_a . .S 2,0f _nucl ei c_acids,.selected framthe
group consisting of°°nothﬁ’ i g%%lgmcgil%%%&&age neaft i SW%'ZO.
A nmethod as i ™®®ai m 18 wherein said sanple conprises a sanple of nuclei c
aci ds sel ected frometestgngup comgesinng mairker nafmalidaacigisricy.c DNA,

mamal i an "RNAgg anda idEkak 28 GDWaim &5l whele iR MQGudSmént JabaLd Gnath@iei N
sai d sanpl e Coméi&%isaavgg(yggsggb&&'eﬁﬁ GePfd F2aRBh HUrC dahEQLBdd SBLREP
o] 3

) . ¢
(F:,Cc)-rll-/s ICZtgg?gogts?,presenilin gene ‘otherwise ident;i%zcglls fran?Erﬁrbbr at e

genomi ¢ DNA, iexrressedametarnprreseriliin genepr at e cDNA. 22. A net hod
as in claim 18g%urthajethodpas Si@lalin &3 Ghe@bin said change comprises a
change in a non-specific wmarker of cell physiology selected from
the group consisting of pH, intracellular calcium, cyclic AMP
levels, GTP/GDP ratios, phosphatidylinositol activity, and
protein phosphorylation. . : '
88. A method as in claim 85 wherein said change comprises a
change in expression of said presenilin.
88. A method as in claim 85 wherein said change comprises a
change in intracellular concentration or flux of an ion selected
from the group consisting of Ca?', Na*' and K°.
90. A method as in claim 85 wherein said change comprises a
change in occurrence or rate of apoptosis or cell death.
91. A method as in claim 85 wherein said change comprises a
change in production of AS peptides.
92. A method as in claim 85 wherein said change comprises a
change in phosphorylation of at least one microtubule associated
protein.
93, A method as in claim 85 wherein said cell is a cell cultured

in vitxo.
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i sol ating said nucleic acid corresponding to said variant or ”lllll]r"’ﬂ" ”H“'
23. A nethod as in claim18 wherein said nucleic acid is

hybri di zati on. 24. A nmethod as in claim18 wherein said nuclei ¢ aci d is
identified by PCR anplification. 25. A nmethod for identifying allelic
variants or heterospecific honol ogues of a human presenil ﬁﬂ%‘uom
conpri si ng 00si ng an anti body capabl e of selecti Ve*,g"g ng to a
human presenilin protein; m xi ng said anti body with a sanpl e of
prot ei ns which may contain a protein-cd?®esponding to said variant or
honol ogue; detecting binding of said antibody to said protein
correspondl ng tg, sai kign I u 6. A é% m 5
wherein said sa%%ﬂ g tﬁ’eQ: ﬁ isc}. QQQBL% %Perei?rt esaﬁcslngée ecte rom &

group consi sti nﬁ"‘b‘f q?&ﬂ'aﬂf “é’r&f‘%ﬁ?% °1ﬁaﬂﬁn4 ‘#8i-on proteins, and
proteol ytic fra®sentd methndrasfin claiy 93Awheréeind saddi eel) disne2Blannede Enom
sai d sanpl e CONPraceds bearivd it Teddt el ﬁhfaxa-.cipéssé:ﬂm:t génél om t he group

consi sting of ogRMMRIdARRT G Ul'8aalff TR a0 1I3a08 S Ve Sxpiliibes zom

proteol ytic fra nts {her a|m erein

sai d sanpl e conprh 95““5’:5’5‘5?@ of amycPRe éa&gaé LTk eétged from the group
consi sting of 97nveh meshadcagrig claim §5wherein &Fédfwlonspﬁo@%lhsn and
proteol ytic frapientaniinler eof . 29. A nethod as in claim?25 further

COMPI i i gt he g4 £ Qmern8HDM A efbdl byl saaadcmoa«s' 8 &@[1 $EPgndi ng
to variant or An I sol a nucl g c%?am conprising an

orm u
allelic variant® eng e%i 8&7’1‘? R8nd ‘gﬁémﬁf dman presenilin gene.
31. An isolat ed9?1ucl%|"t9t§€1ida%r’f€08|"-ﬁ§}“eﬁ$ ¥hpEein spidi egdl ¢ in a human
het er ospeci fi ¢ subjsctgiie afcldnbivahreyimdseni|in protein. 32. An isolated

nucl ei ¢ aci d asiéd). CA didgRdstdtemdhod ddt aléééﬁhﬁxingaﬁfch FH9deE Kears a

%’SEPQLBSQ”‘?' FRAAAR BleOATY1RIYENS ol IRLY thrS'.se.fiJHP 8 A6/ 00263

- 163 - 33. An iRVAGERS i Bistegicaly sample /f SPAR MRAREEE n said
nucleic acid conprietesting ol seiddeanpdguenvetanyl presehilipmmbblein agpd, a
consisting of mutant pégemiliRPEMESing N6 Mihitanp! Pidenil PAPLdtEvAgyt he DPS
amno acid seggencg n&fchSEQaé L NGh a Pl ‘100, whereiQ;ZL ﬁuéﬁﬁ:u Regesitaedi Ny a

I h I
present| | 1 NOTCLOSE PLOLEI1L AMece P BiPhs Shealp Bl dhoid'9-58 s SHEHC°

consisting of direct nucleotide sequencing, probe specific
hybridization, restriction enzyme digest and mapping, PCR
mapp1ng, ligase-mediated PCR detection, RNase protection,
electrophoretlc mobility shift detection, and chemlcal mismatch
cleavage.

102. A method as in claim 100, wherein a mutant presenilin
protein is detected by an assay selected from the group
consisting of an immunoassay, a protease assay, and an
electrophoretic mobility assay.

103. A pharmaceutical preparation comprising a substantially pure
presenilin protein and a pharmaceutically acceptable carrier.
104. A pharmaceutical preparation comprising an expression vector
operably encoding a presenilin protein, wherein said expression
vector may express said presenilin protein in a human subject,
and a pharmaceutically acceptable carrier.

105. A pharmaceutical preparation comprising an expression vector
operably encoding a presenilin antisense sequence, wherein said
expression vector may express said presenilin antisense sequence
in a human subject, and a pharmaceutically acceptable carrier.
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sequence of (1) under stringent hybridization conditions. BH“M muml ”“I
nucleic acid conprising a-nucleotide sequence of at_least 1

nucl eoti des selected fromthe group consi sting of SEQ I D NO *21°and a
sequence conplementary to SEQ ID NO 21: 35. An isolated nucleic acid

conpri sing awro ,hant vector i ncluding a nucl eoti de segi¢gREDs026.NY
one of clains . 36. An isolated nucleic acid as in claim 35 wherein
said vector is an expression vector and said presenilin nucleotide
sequence is operably joined to a regul®tlry region. 37. An isolated

nucleic acid as in claim36 wherein said expressi on vector nmay express
Z 2: g 2; eISﬁnlC : :51 Inlnq%gqqg%ﬁﬁrﬁ:&eut% éeiﬁrﬁ@i&? comp§§s:. al §%§é£ﬁ1&!§§%&e

consisting of (¥ tedf Satf grnody Selgertialy bigl oo acmitins

neur ol ogi cal ceIfesenilim prateisolanda awraceuaemuars acfeRtall® S2XLHRH-ei n
said vector i 05el2ephetndceannith preparatborsisst ingelHin/a06i whareinr gaid

adenovi r us, retﬁz@ﬂa&uﬁio:nqw bR iRy 56 oNdn Ha{HI®eaH! Wi X seledPively
i sol at ed nucl ei\G %%I ;il‘? ?Lg&éﬂﬁQn"‘?%@éﬂ; sai d expr essi on vector
i ona

encodes at Ieas jreseni | jn protein sel ected
fromthe group ¥hsik P?‘ﬁ’g'm%‘fe%FﬁﬁlpreP&ré%W?I‘i%‘PPsm ZnBubstAnialiy-gure
normal preseni |prepdratich ofnenamtigepdeondé¢terminant Lf aAmutansi aredevikinei c
acid as in cl alzmc’i»,@m/aer ein said vector further conprises sequences

encodi ng_an exaaRNoys Lok gldue cgfgﬁféﬁﬁakginf'eﬁ 48 SPfh RDESANIdiY seguence

and whereby sa enl usi gn

or .enco
i sol ated nucl eﬁl’?@Fﬁtg @n ig 8?5?%14"}&% T&5 r?fsﬁf‘danu@fg ‘g T?B?’é‘f’ rPAqlg‘
sel ect ed from tirrmgloppesenidint PF¥RFaIR.| acZ, trpE, mal tose-binding
protein, poly-H10.t agmeehodafl arbatmntSfor arpatdkeatassaring a mutant\\D

961 22099 p esenil:m tgeene cgm%risiggl the sterpl of Pﬁﬂgﬁ?g@é%%o said
exprossi on  vaRGPE A RERReRG R pEecaile Shalhed crCEA iR ouecal
endogenous reg@@?&%’?t?‘é’gl‘ﬁnaﬁ? %Peprq?séﬁﬂ‘?% 198nk%2. 44. An isol ated

nucl ei ¢ acid astin & meghd® aghdneclaimildo, emsiejensaid mdguhacenticadgi on is
operably joi ne%ﬁ@a&amxkars gapfeted 40. a/cdldSkype! is lsedBEtEd Fdmthéd) ddoup
expressi on vect g, Heart] tfxlﬁ.hmslg% 44.in{‘ %ﬂﬁﬁﬁ@f%lkh%ﬁﬁi‘w.

46. A host cell as |n rﬁgm 45 ererLn s cel’l sel ected from
the group consiBYA5Tg8f *HaltBFP PoReRL ge yeast ceI I s.  47. A host

cell as in claim45 wherein said host cell is
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sel ected fromthe group con5|st|ng of. fet
zygotes, ganetes, and germ.line cells.

aI cells, enbryonic stem cells,
48 Ahoql cell as in claimids

wherein said cell is selected fromthe
l'iver, kidney, spleen, bone marrow and
cell as in claim45 wherein said cell is
non- human anY®2¢*4%%%4el for Al zheiner's D
animal, or an ancestor thereof, has been
reconbi nant construct, and wherein said

i ntroduced a nodification selected from
insertion of nucleotide sequences }gm
of a heterospecific nornal presenllln g
sequences encodi ng at least a functlona

mut ant presenilin gene, (3) insértionple
at | east a functional donaig of a consp¢
het er ospecific nutant prese8ilin gene, &
endogenous presenilin gene.™ 51. An anif

nodi fication is insertion of a “oyi
functi onal domai n of a nornal hunan_pLe
in claim50 wherein said nodification is

sequence encoding at |east a functiﬁﬁﬁr"’
presenilin-1 gene. 53. An anlnal as

is i nsertion of a nucleotide sedlénce e
domai n of a nor mal

Fbmnm %%m

human presenilin-2 geng.

group consisting of fibroblast,
neur ol ogi cal cells. 49. A host
an invertebrate pg@léassoRd A
sease, wherein a genone of said
nodi fi ed by at |east one

reconbi nant construct has

t he group consisting of (1)

ing at | east a functional domain
ene,
I

(2) insertion of nucleotide
domai n of a heterospecific
? nual epti de sequences encodi ng
if i c ha@®pl ogue of a
|zract| vation of an
in claim50 wherein said
fon q%%§?e encoding at least a
semllrE— gene. 52. An ani nal
insertion of a nucleotide
a nutant human
erein said nodification
| east a functional

WD 96/ 34099

as

ncodlng at

PCT/ CA96/ 00263 h= - 54. An ani mal as
in claimb50 wherein said nodificati@r—s— sekt1on of a nucl eoti de
sequence encoding at |east a functd do in of a nutant human
presenilin-2 gene. .55. An ani mal ,as_in! cl afm 50 wherein said

nodi fication is insertion of a nucle e 4e ce encoding at |least a
functional domai n of a normal or nutant hu ng esenilin protein. 56.
An animal as in claimb50 wherein said ani Ys sel ected fromthe group
consisting of rats, mce, hanstersp-gukﬁe& p| ,gs5 rabbits, dogs, cats,
goats, sheep, pigs, and non-human JPrT OGS, « % =/v|an|nal as™™ clai m 50
wherein said animal is an I NVerd e8&atey- 58° A net hod for pr @duci ng at
| east a functional donmain of a presenijin froggin conprising lturing a
host cell of any of cl ai ms 45-49 undEEJSU| abﬁ conditions t roduce
said presenilin by expreSS|ng g@ld nuc{ ei cVacr d.
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59. A substantially pure preparation of a protein selected from t he
group consisting of a normal presenilin-1 protein a nutant  presenilin-1
protein, a normal presenilin-2 protein, and a mutant presenilin-2

pr ot ei n. 60. A substantially pure preparation as in claim359 wherein

sai d pr ot rises a normal presenilin-1 protein sel d t he
group consisﬁhﬂaﬁ%gg (1) a protein conprising the aﬁ?ﬁ@@%ﬁé@gg'
sequence of SEQ I D (2) a protein conprising the am no
aci d sequence of SEQ ID hKI 4, (3) a protein conprising the

am no acid sequence of SEQ ID NO 17, (4) a protein conprising
the am no acid of sequence of SEQ ID NO 2 wherein residue 257 is

repl aced by al ani ne and resi dues 258-29¢€ are om tted; and (5) a
protein conprising the am no acid of sequence of SEQ I D NO 4 wherein
residue 253 is replaced by al anine and residues 254- 286 are omtted.

61. A substantially pure preparation as in claim59 wherein said protein
conpr.i ses a nutant presenilin-1 protein including at | east one mnutation
whi ch corresponds to a nmutation of SEQ I D NO 2 selected fromthe group
consi sting of A79?, V82L, V96F, Y115H, ML39T, ML39V, |143T, ML46L, ML46V,
H163R, H163Y, L171P, &09V, WO 96/ 34099

PCT/ CA96/ 00263 - 166 - 1 211T, A231T,
A246E, A260V, C263R, P264L P267S, E280A, E280G A285V, L286V,
[err]291-319, G384A, L392V and C410Y; and mherein said protein

ot herwi se corresgpongds_t o _an anino acid ect-eo am-the group

consi sting of (1) an amn q of SEQ | D NO

(2) an am no aci4lQséquence of SEd?I Di‘{IOﬁZ .{FWF (3) an am\‘@ aci d
sequence of SEQiBS\IO 17; (4) an amno acid of sequence of SEQ ID
NGO 2 wherein due 257 \S reghaced by al gni ne and reS|duei 258- 290 are

‘omtted; and | (4) an |ami nofdcifN of skgjflence of SEQ ID NOA 4 wherein
residue 253 .is é%é?ﬁced by dlI'kni nk lapd dasi/duby 2p4- 286 are ot it edi

62. A substantid Kypure preparat) okf agfi a‘n1a9 wherei n{$gi dY ¥prptein
conprises a norq§| preseni i n32 ‘rQ_LL | s@} ect el om theh _JAajoup_ b
consi sting of T~ prigk¢in conpriking {@ejam no [ach N sequehce of
SEQID NO 19*1%9“ (‘AJ¥ a protein conpifisi\ng thg & no acid pf
sequence of SEQ _

2.0}

3.0F |

-4.0F * *

! 1 1 L
1 101 201 301 401 467
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I D NO 19 wherein residues 263-296 are omtted. 63. A substantially pure
preparation as in claim9 wherein said _protein conprises a mutant
presenilin-2 protein including at | east one nutation which corresponds to
a mutation of SEQ ID NO 19 selected fromthe group consisting of M39V,

N1411 and | wherein said protein otherw gep onds
to an am no4g8|98u°9§equence sel ect ed Ng;gnthe group consi stl ng o ? 3
(1) an amino acid sequence of SEQ ID 19; and (2) an amino acid

of sequence of Shkfyil DubiDeadSyrhe@nREFNELOATRSINESRERGSMDRKSIAREE O t t @4l 64.

A substantially pure prlepar@tiipniofilalppl ypedti ddiconpriisi g  an anino
aci d sequence of mxlmmwmnsvesmwnmmnmumS sel e&ted from

the group consi sti ng SE I D NO SE I NO. 17, SEQ ID
NO 19, and SEQ PEF ation®f a

pol ypepti de corrpmb i n élths% Ja' d 10 copsecutive
am no acid resi dues selG e group CONST | D I 2, SEQ
ID .NO 4, SEQ LEs:NCrazkksvssemuoto i\i@rp pERsIaNiIsviv =~ 0G4a A

substantially pure pr f i i an amno acid
sequence of at | apst Wlnmmzm! 96/ 34@89 :

PCT/ CA96/ 00263 - 167 - resi dues sel ect ed
fromthe group cbP&i s EFFSFRIDG | D N@217, SEQ

ID NO 19, and SE%: D N IzlJJlllHé?HlAl!sUHé ﬂiblllllgllgdjlldlgllleparatl on of a
pol ypepti de conmpFFf pred&hilin

protein selected senilip-1
protein, a rrutan% p : n-2 protein,
and a nutant pr,,9§1en 4“,;‘., auar 3 Shrpdak YPUr € phegparation
as in claim67 wherein said functlonal domaln IS apresenllln 1

functi onal donai Rpsi COFEWESHIINAVISYYDKVARLCIXOPLRNL GETAQERNRULEPADTY t he @Boup
consisting of a  pre$bidill {4 LE NHE Bridil hill [} MV EITMLESERE T ITVRE - TVR- >3, TMVB,
TMB- >4, TM4, THRSL>5LP - PRORIBMLVETAPRARETEREPILLY t er ni2AR

donmai n. 69 Asubstantlall re aratlon as in claim®67 whereln sai d
functional domai A® ﬁ%fm % "m?;ﬁ:resmﬁ ng to a
donmi n sel ect ed % m nal ,
TML, TML->2, TI\/IZ QE‘FW e ég&

TVB->7, TM7, andhﬁnt eémaéwaﬁmaﬁsmsquﬁs%ub@haﬁumMWe pagpar atl on

of a pol ypeptide conpygilnpi ||| A IANEIIGENiIE] Fet BF M pAnY | Gf | B presenilin
protein sel ect edm?s:onssswlahmngnmmamsm“gses LTSEPEEERBIKLALES eNi 13B4- 1

protein, a mutant pr esem lin-1 protein_a norml presenilin-2 protein,
and a nut ant p RB%le NPT IFYSYLVGKASATASEDWNTTIACFVATLIGLCLTLLLLATFKRAL - 432

IIIIHIIIIIIHIIHIHHIIHHIIIIHHIIIIHIHH

wPS1 DFIFYSVLVGKASATASGDWNTT 432
hPS1 PALPISITFGLVFYFATDYLVQPFMDQLAFHQFYI 467
PULLEEVERRERRDL LR ER LR R T

mPS1 PALPISITFGLVFYFATDYLVQPFMDQLAFHQFYI 467

FIG. 3



71. A substantially pure preparatlon as in claim70, wherein sai d
polypeptide conprises a presenili n-l.antigenic deternminant _—corresponding
to a presenilin-1 antigenic determ nant sel ected fromthe group of

nucl eoti de consisting of am no acid residues 27-44, 28-61, 46-48, 50-60,
65-71, 66- 67“5%7“«%1 109-112, 120- 121, 120-122, 125-12

185- 189 214 8-221, 220- 230, 240-245, 241-243, 267-269, 273-282,

300- 370, 302-310, 311- 325, 332-342, ¢ 359, 372-382, 400-410 and

400- 420 of SEQ | BedO ---2----- 72~ - -A- SURBIEFLPAPLEYRPONAP QMsEDRRINEY at | ON28S | N

claim 70, wherein sai d pol ypepti de donpdi bds b pteddnililh-1 antigenic

det er m nant comapmqmwwwcmmﬁwer m na94é

sel ect ed fromthe gr of nucleotlde consi sting of am no acid reS|dues
25- 45, 50-63, 70¥P8! 1 %’%s“ ?LG“L‘?B""EEBQ 290,

310- 314, 321-338, ;245 _ __ és _____ §15LQ_|__D_ NO. 19, ,c73. A
nmet hod of prodUC|ng antl odl es mh se ectlvely |nd to a presenllln

conprising the stegs QEDEELTLKYGAMMWWAHKSVSMKDGQMY 115 _
PCT/ CA96/ 00263 CLLTOTEEERETTT b e eer CELEEPB- 11 | LHit admini stering

an i mmunogeni cal hyszf f e-cELYIEKYERHVIMLEVRVELCMIVIVASENSVRFNTEKIGORIOgEeNn ti2aan

ani mal ; all owi ng said aninmal_to produce antibodi es to sai d

i munogen; and hPS1 TBYRERTERVE l'éil;‘ahlﬂlﬁmi imal 68 froma
4

] | t d d!tHd) efldbin! IAT§LHdd bdd i B r”a t f
Cel i e Oy e o et piaen m«é@% ﬁ;ﬁf“? on o

presenilin pr ot gL mgm 1%1@1 nor ng
presenilin-1, a nutantprgseniyin- %”mn rl'iTPl ||pr|esqep| {1y 44} and a mut ant
presenilin-2. APs2 AgRiliMeb Rl PRy YyIidE ek t i bedg as in

claim 74 wherein said d anti body sel ecti veI y bi nds to _an_antigenic
determ nant of ahest ansxmmbmmmmxmmm.mwxsm norasal
presenilin-1 protein. [[dII1 AibUBstidd THITTYI{phlle IpridparEtibn of an
anti body as in ch&fin VCHHVKGHILAQAYLEMESALMMNF HYAGPENRANIIEAIENYD hi nd$680 an
antigenic determ hapt—of a nutant presenilin-2 and fails to bind to a

normal presenili AES pPﬁ‘%F?KGTWT Azﬂﬁzm‘%ﬁn;gmhﬁﬂ%l 21;] 2%

one of clainms 74ypg, 7
nodul ate the expression of a presenilin gene conprising contacting

a cell with a teabsraprinvdRirskynASHIRREEQDEVAENOSIGFSE -BWRAIRDSS - 81 I €gulsghory
regi on of a presenilin gdgne} operably }joi ned tp jajcodind tegion; and

hPS2 ~---8--SQGAL-=c-=== QLPY---DP- - --EME-EDSYDSF-GEP- 334

hPS1 RSTPESRAAVQE--LSSSILAGEDP---EERGVKLGLGDFIFYSVLVG 394
[il 1| B RURRRRRERRRRNNRRRAR

hPS2 -SYPE----VFEPPLTGYP--GEELEEERERGVKLGLGDFIFYSVLVG 375

hPS1 KASATASGDWNTTIACFVAILIGLCLTLLLLAIFKKALPALPISITFG 442
VPR FERVREE FRRRRRV IR RERRERE FRERRERERRLI

hPS2 KAAATGSGDWNTTLACFVAILIGLCLTLLLLAVFKKALPALPISITFG 423

hPS1 LVFYFATDYLVQPFMDQLAFHQFYT : 467
I I

hPS2 LIFYPSTDNLVRPFMDTLASHQLYT 448

FIG. 4



T

detecting a change in expression of said coding region. 79. A nmethod as
in_claim78 wherein said _change conprises a change in a Jevel of an nRNA

transcri pt encoded by said coding regi on. 80. A nethod as in claim78
wherein said change conprises a change in a |evel of a protein encoded by
sai d-codi ng regi on. 81. A nethod as in claim78 wherein sg g31S a
result of %@ﬂ?%ity of a protein encoded by said codi ng région. 82. A
met hod as in claim 78 wherein said coding region encodes a mar ker protein
selected fromthe group consisting of [ems/6 gal act osi dase, al kal i ne
phosphat ase, green fl uorescent protein, and | uciferase. 83. A net hod
for identifying conpounds which can sel ectively bind to a presenilin
protein conprising the steps of WO 96/ 34099
PCT/ CA96/ 00263 - 169 - provi di a
preparation including at | east one presenilin conponent, %?
contacting said preparation with a sanple i i ng st one
candi dat e conpound; and detecting kgndi ng of__said presenilin g
conponent to said candf dat e coMpound. . The netho n 83 wherei @ said
bi nding to said presenilfin compgnent is d ssay sel ectqd
fromthe group consigting of: ‘affinity c gr
Co-i nmunopreci pitationg a Bi omolfecul ar I fteraction Assaly, and a yeAst
t wo- hybrid system 8%. A netho fdent i _ Which ¢
nodul ate  activity of Ja preseni i 1 sing the.steps of
providing a cell expregsing a nor B ta preE%niIin gene;
contacting said cell wijth at | east one cart and
detecting a change in mar kere sai deactijvit y. 86. A pethod as in claim
85 wherei n neasur eneng] sal er Lyt ' ce between
~cells bearing an express pr ni | i geng:and<nth Lse identica
cells free of an expresseq mutgnt pr ilijn gene. 7 met as in
claim 85 wherein said angg.conprises’é cfyange 1n a -specific rker
of cell physiology selgcted from the gro | St pH,
intracel lular calciumfcyclic AW | evelss, GIP/ ratios,
phosphat i dyl i nosi t ol tivity, and ei n phosphoryl ati orf. 88. A
met hod as in claim85jwherein saig# change i nge in w
expression of said prgsenilin. 89. A nethod as in chkain| 85 wherein said,
change conprises a hange in inNacellu CONCENMtTart o r flux of
ion sel ected -0 B> GCD
' | - o
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2 E T
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/

fromthe group consis
85 wherein said chang
apoptosis or cell
conprises a

cl ai m 85 mﬂﬁr i id
| east one gﬁﬁgﬂéﬁle
wherein said cell is

PCT/ CA96/ 00263
claim 93 wherein said
cl ai ms 45-49.
from a host bearing
as in claim93 wherei
any one of clainms 50-
acell ina live an
is acell of a tran
method as in claim85
clinical trial. 100
bears a nmut ant pres
bi ol ogi cal sanpl e of
presenilin nucleic ac
presenilin activity.
presenilin nucl ei c
consi sting of direct
restriction enzyne di
detection, RNase prot
and chem cal m smatch
a nmutant presenilin
group consi sting of

el ectrophoretic nobili
conprising a substantially pure

acceptabl e carrier.
expr essi on vect or

deat h.

ting of Ca2 , Na* and

K*

90. A nethod as in claim

e conprises_a

change conprises a

change in aoccurrence or rate of

91. A nethod as in claim85 wherein said change
change in production of Alerr] peptides.

92. A nethod as in

change i n phosppefichodnesés of at

associ at ed protein.
a cell cul tured i itro.

678"~ 190 -
cell is a transforned host cel

93. A nmethod as in claim85

WD 96/ 34099

94. A nethod as in
of any one of
95. A nethod as in claim93 wherein said cel

is explanted

at | east one nutant presenilin gene. 96. A net hod
n said cell is explanted from a transgenic anigral of
57. 97. A nmethod as, in claim85 erein said Il is
i mal . 98. A nethod - Cl at wherei n sai & cel
sgepfc amnpgal of any e of cl 0- 57. 99. FA
erein sa\d cell isfin a human ubject in a®
. #A di agnost) c net ho etermnMhg if a subjgct
ehilin gene fonpri si st provydi ng a
id subjecy, etecting in sfid sanple mut ant
id, a mutfant pr esertrH i a =aut
101. A In claimZ}90, wheréj mut ant

cid is detected bW\ a

n assay

el ected/fr,

m t he group

cl eoti de sequencin

prope Spectf

gst and mapping, PCR

mappi ng, i

C hybri di zat i on,
pjase- nedi ated PCR

eckion, ectr ORh

ge.
rotein is detecte

€lic nobi Tty S
102N A nethodsa i

by an assay sel

ft detectlon“

n i mmunoassay, a pr
y assay. 103. A
prese

I
Ica

104. A phar
perably encgdi ng a

t ease assay,

in proteln

I preparatwon co

rising an

wherei n sa\gD

n a human subj egt,

expression vect or y express kaid presenilin protetn i
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and a phar'maceut'i call y acceptabl e carrier 105. A pharnmaceuti cal

. prepacation conprising an expression vector — gperably encoding a RTMP

presenilin antisense.sequence, wherein said expressi on vector may ‘é@(%?less

said presenilin anti sense sequence. in a human subject, and o
phar maceut,i cal I,y acceptabl ¢ carrier. WO 96/ 34099 ,*
PCT/ CAY6/ 00263 ' WORLD INTELLECTUAL PRoPERTY ORbAizaion  100YGRH
phar maceut i cal Mr ati'on conpri si nBeEsedBE®yntial |y pure ant i body,

wher ei n SENTERNATICDUALYARREIGATION PUBLISHEDUNDERATHEIPATENT COQRERASION TREATYH(RSTH

qT10%174 -3

and a R nREhmfonth Patat Crlssifitation P& 201 © ccirr: El)lnwmt}o%l’uliﬁsm%meu“Cw?|9>§'3reg

pr eparifat i i Q - I n preparation I's essentia
of an jant E&ﬁ%%ﬁ%ﬁ%ﬁég E‘?rEo_) BtePu@tioRl PubfiésfiaDated | N31Dcobeei9fs. (31.10.96)

108.. Apharmeceutrcatr—preparattonmconpr i y—a SubStatTatrty - pure—

pr epar [t Deradona ApliatienRbeE: 0ot @CTICAISPUESS ) [S1EDesigubtar Siatemr ALS AWM, AT} .mUE.sAZ.FI x n&@&ﬂ\s’.

or oper HFS Bk P S dpindda | S K R ke BT e v

pr.eseqi lin protein. 110. A nethod of {reat SEEG)SICK, T, PEITRATT UL QIS USIGZVN,

30 ats ; i ol 3 y G jan patent
mut ant) G0 Pt geRl | i n agne, ng the|stepd 8 i 2 O aroan paten
patient a tdgg@adegpieut | cajgl _ e anggmt of (AT B N % otsl -iGa! GB, GR, IE, IT, LU,
preparfat i orossddssmny onesi ady 199310895 03- 1@9. MCINL, AT, ISEX OARI pattt BRBICCH CQ) C1L L0,
wher eijn sai d pharmaceuti cal prepar at i JLn i s CALPNy ML NE SN TRFP- t ype i s
sel ectiqehy Agpddde (AR ofd blikhied Stards Q51 64 st . heart, Dbrain, lung, liver,

skel etfal mMAEskREH AKD DENELOPMENT[1IMITEDEPARTHER] | Battished 0gi cal cel | s.
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The present invention describes the identification, isolation, sequéncing and characterization of two human presenilin genes, PS-1 and
PS-2, mutations which lead to Familial Alzheimer's Disease. Also identified are presenilin gene homologues in mice, C. elegans and D.
melanogaster. Nucleic acids and proteins comprising or derived from the presenilins are useful in screening and diagnosing Alzheimer's
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