; 1"#3%%3e;,,-1223<;68;T;94 2 U MAR 2003 Atzheitner's Di sease Secretase

FI ELD OF THE I NVENTI ON The present invention related to the field of

Al zhei nmer’ PP, anyloid beta 5 peptide) and human aspanyl

prot eases lw mmmjmm met hod for the identification of agents that

nodul at e the aglhoyl ty of these pol ypeptides. BACKGROUND OF THE | NVENTI ON
Al zhei mer' s di sease (AD) causes progressive denentia w th con equent
formati on of amyl oid plaques, neurofibrillary tangles, gliosi 0 AR 2603 ur onal
| oss. The di sease occurs in to ladthhiu@e’rsdlis'eeseaﬁud-emradi c fornms whose
clinical course and pathological features are quite simlar. 'Three genes
have been di .£h when nut ated cause an autosomal dom nant
formof Al zhmégaﬂ@eﬁé@%@ge encode the anyloid protein precursor
(APP) and two reI a'heplrepnomednﬁsn refued se the [fieldvol A(ZBSmAr) s Disshse) ABcaniyloidber ( PS2) ,
whi ch as their sugge rc bot h structur an nctl naII

ol ated: Wit APUROER AT SEIT e R Bl MAREEoL b bF SERHep T BRBE RS ng of
APP vi a an i nhedatel thd defivityaditHasspolypéraidespr oduces anyl oi d bet a peptl de or the
A(err) pepti i I ets)) a 40-42 amino acid | ong

pepti de that dif%égh!}m ﬁﬁgﬁ@ﬁ&gf anyl oid plague in AD.

Dysregul ati on of mmihbmekhuéae(mm)tdam@romswpﬁaﬁﬁﬁi wiE cqnssaaas Sinfgionny be
it at 1 ons i 1 ABBIIeRAAS, Srse el el B B oveRLoBy SR Er s
processi ngp ofboARiznai aﬂ&sﬁoﬁad&ffﬂﬂﬁ%ofsﬁlhﬂ:hll cotrsOind pablbgica fedfdjes arefqaitem of t he
A(err) pepti i see t 0, be ,parti rl | oi dogeni c, and thys very
i nportant i nds ”'D?Frfce?élg{ha?'f)md% o ﬁglﬂ %ﬁcg%h’&nrw§f'?’é'“?$5m BFELF A i no
aci ds, | ocal idomiraot thOmlzhcmurs‘cﬁsaes,e m;mmmﬁghpm&ﬁmmalmp)
transrrenbr angy, Rv[;roal ated ro emAsbgrtesslpgmplt(ngf)alf\%gq%ecﬁh\r’\ g‘g%r a}H On Qf APP

adj acent to sad con on 0 ans A SNor mal | y)
processi ng Zi’ouxﬁesmﬁ:bomsmhteraaysmbmmas@lysﬂw(Nimaxnesmtahyeomchhegbtmmcof t he

xiratel | o dei A&l F I ANW ALl Y SRR GRS BL . | o

processi ng, @eptidems the dlfisptideAPFsomatimesridreias Abgiay 40l aminaladiblong peptdght t 0

contribute t Qp i PP er.l

y-secrecase Si ?gsmgﬁ%g}cg‘g*&’?‘%“é%&%%%w%@%ﬁ‘p r e@%ﬁr‘tgn%ﬂ%’n&g%esy ng at
the a site. Sedeeyiiprproelmicprodesipgmaytigenxalto the pathophysiclers AftAd) do giet es
rel eases the &&fth REDI HEn, u?r%lr?ﬁn%wﬁzsdr%é’ coh§ist¥nt gIERQJ thARbrediicAD

pat hogeneS| S. PI’OC S ng at t and -secrttase ites can otcur in
bot h the #hddprcassingef ABPmeﬁtgml(ameem@)Aﬂaﬂdeom@Mhm yhigis osonal

pat hway afterseJr@tHB@ﬁé?@éu'l&l?tgb &Fcn‘?@kﬂd:ﬁ& m)re?dt' ?!:ﬂ?foéﬁ%f(' n all

cells). Despite intense years ent| fy the

enzynes respdHd B it g fﬁ?’bé%%ﬁorm‘datlw ‘aH’d cell WP@S“dthe"%%l?ce t he

A(err) pepti @wr&xﬂﬂ&ﬁnﬂﬁé&{tﬁﬁé%@mﬁ& m&m&mm&%& fhort meg,ogl bSAgppOSUr €.
Here, for the first tinge, we re ort the identification an

char act er i zat¥@fFbte aPﬁ@"G“’é‘i“Fé uef Shedragsmepipgane gemain. ormaldy, BTRESRH own and

5 sonme nowel dfAlRAt M6 BAEdrkiEse RtOLILNEARe hltindg xo%?m@% ehclafijhceR@E KIRL ase
prot eases and, for the first Line, we explain the role these pr ot eases have

in AD. V& dedt5¥ °P@b‘i‘¥5h‘§smﬁs‘?lﬁ‘§‘ ﬁf‘%ﬁcél&’éaé@’éﬁ‘ of A8 from thecplburfaseni que
function and Th@ra-fdRtabd A85 p Eobé?ﬁn@*’t@éa%%&ﬁﬂl@ﬁ?ﬁhﬁhﬂd P14 AoddlaRidR. nofrthb\%hi s the
first description_of emessed i sol at ed purifi active protein this
type, assays ' FREribgiedo protein, in addition to the identification and

credt i on of usef Ubugbdicd RSBk ABH b 0155 an SN G HEalcAVENEL N FHer e

we di scl ose a nunber nts of the asp2 gene and pept Any i sol ated
or purifi¥®d rliffsrent ceseltthen protepsingdt thstd site- §¢m9ntebmte®35ﬁnxratéz=|5f etdeess@ctesapabl e

of cl eaving ( e se P S two
or nore set stsg% %%é%i‘a"ﬁg #@c%??ac?%hﬁ?&ﬁﬁ%fbﬁg "8 e’@f“g huct aEﬁ)og‘gng%:]lpds are
separ at ed by Pneredsingcat &m[ﬂ&nﬂ §-stdradse siod @arf o:rcuaincboth twamdbﬂas’ﬁﬁé)mﬁmlm (mci d

posi tions) Vﬂ%&r%nt)qu ?‘nmthréoe gsloqm.%l/llysnosgnt]a? Spgthway after reinternalization of cell surface
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positions may be gay am no acids, where the first set of special nucleic
acids consists of the nucleic acids that code for the peptide DIG where
the first nucleic acid of the first special set of nucleic acids is, the
first special nucleic acid, and where the second set of nucleic acids code
for either the peptide DSG or DTG where the |ast nucleic aci @ (o¥ARt 2063
second set 20 of nucleic acids is the |last special nucleic acid) with the
proviso that the nucleic acids disclosed in SEQID NO. 1 and SEQ ID NO 5
are not i ncl uskr(in alll BR1s)) UDEsPite inbebibdlcffudls Y oE GO @edkd Stemére, ©liddntTylthe\iirest he two
sets of nucleic acgids tore separat eg\eﬁay nucl ei ¢ aci ds that code for about
125 to 222 arffRePsils ber Posrssi8 T gh pday sifss. onbrodice A ABjRgRtideTREsehucl ei ¢
acid pol ynUC' bdsQGe@indd kv Ll khi€ 86Q0shR!  ARRUfor e QirdtQimk! e b eheaci d
posi tions, whi ch may be any ami no aC| ds. The nucleic acid pol ynucl eoti de
of claimt hatldee&en%mdabemtenanm sgerptasesozyime; Yesdisolgse egmedagvmandany

am no acids. Jhe

nucl eoti des osnxte1 geuségllpﬁk)ag E%L%%.%ﬁh%%ﬁ hggsl'ﬁfé“%d% ogc%ggl dpegg%lt&%nfggl eoti de
of claim 2 whigsrcewt bxpldinbe s:dd; thegfproterstsdiave @ALls Wardescsbpagiabeid Usyprotessdsei ¢
acids that c n ic acid
30 pol ynucl e%glﬁ ?orrkaﬁ g%;qm}g&vﬁu& &’%Qﬁ%{: \?\i/%t g’%’% gbag%?er?h%:ﬁ’@ﬁ su%g'ge'a?lglg

separ at ed by thnf@steicsnamnds exfressedcisriased purifiadantive prOBLfitiotyge askays{tiposict i ons) .
The souct &1 36 o f QUG Ah 1 Sachle Bl MR ol ol o EhnlcoCl €, ©
acids are separate sane nuc e| c acld sequences that separate the
sanme set W speci al nucI ei c SUMMARY GFJHE INVERYION The nucleic acid 2 2
0 MAR 2003 pol ynugleQkiq fq ar £ nucleic acids
are separated by nucl ei %glg% l-n%h u)l\% o? éutea?g%ét'@ 190, amino acid
(positions). The Atiiselpted grcnudﬁgbwhme@mm@l@ﬂdmmcmeg foladraseasthe two set s
of nucl eoti dggy.8 aﬁao,g;qﬁ 1 R08ULord 90 ami no
acids (positi gpns e of r%ucele%lmct:wgm po'1%al gggco%fpg# ?%Pélgmtlog“\[/b&lere t he
two sets of HKtRP ig pucleie Gl@eﬁ%ﬂ’ew@}l nugleicapidears srparated by gictticsasysiences
that sepafsat %&E&:?&Qﬁo@%otQBO@QRiSb%dE&&&IoﬁPWh@':@%‘ Fhinddids B epdQ 1. Cainms
t-11 where the first nucleic acid first special set of am no-acids,
that is, thePpyilieps “?bétwlmﬂ?cﬂc@-d”‘&afb‘ﬁq“s“kfﬁ%@i puclejcrpeids cangista Althe odon

where t he NUGhé1Gic aGdsdBar 0bdetbiabe ﬁegd&um@clﬂemfﬂm}mceem&xad@meﬁf;p;pacsm ng from
1 to 10,000 anino acid éf positions)., The nucleic acid ynucl eot| de of

claims 1-12 #F&f duglpe g ‘h%‘éﬁ%&la‘l"’l‘r‘ﬁmdei"@ veherecths %ec?iﬁéF‘a?SP'gF %9 nked to

nucl ei ¢ aci d aﬁﬂi Q0B fob eitrienine perlide DG R DTGP @ Rdrt Qe I86iueRIcRBidiof BB kd:brit sg oup
consi stin ortne rotelns which facgjlitate

tel
purificat f‘?‘ﬁgcyﬁfﬁ%é‘ltt léﬁlsﬁfcﬁb%?ﬁ? go‘t"i“d'é‘ BPvisy Hahdhe pudieie 8368 o t he
first speci aldxsnluo:ldén SEQmNOt Sazmm@m}wd 5aleaddt fnaudvdclrﬁtmcmu adidpol yrmer s t hat
code for any fro sistin f: .
i munogl obi n pﬁl at{?ie“m °°§ﬁ I 5'%3” %nﬁ? %‘“i‘gi’b’ga@'ﬁ'ﬁ‘a‘ﬁ aglds
transfection thae:osefnrlibomﬂﬁstoem axmuohrad pqslt@ndwmiahmaybé anyGmanoagidd. Thed where

the | ast nucl, a o.acid t is,
t he | ast spec?‘l'hfg %E% Iy CIE&'% ?Tﬁ%“gz g‘rz’}a yfolr kal géott%ﬁl‘pu o1 %:c'dzgos’go%bl yners
t hat codesf owba;hynapeanMnmmu EWCbmwdmplmmcaondboﬁchumbmdodcfbo 000 ami no

acids. dai ng?[;ln S ' I, j ably I1nked
to any codon &-’f)ﬁﬁ% %ﬁ‘%: gllué'%a% Rﬁg*gén%npsgﬂnﬁé' ldggid)g #’%Flggcﬁél pe%tl de 20
sel ected frommlcgkwcm3mtmﬁgB@ﬂeoﬁdm@p@ibs@in&ﬁ%ﬂélm 3oFbepr ot ei ns
which facili | pe! ai s

| -76 where thgélfaf%b&hgg% nucf]ﬁl c acl F?%Sgé’fﬁuw to nu | ei c
acid pol yner §uqlmmbcsbhec¢dsrfora-h9ut|éé<bto| 186 amiab acid eqsltfqnarﬂ'hemclgxp otid conS| sting
O sunid" O GhORIRORE a8 e BB/ OSE WnO AL Blrleg ) i B1ILE

transfection een Fl uorescent proteln, ny i sol at ed or
purified nuclt@eodaéqrdqul%&mhce@!dswsmh@t) Emdaslck@mdaolpuw!eea@@felaqua'bl e of

cl eavi ng the gy | i t or nore
sets of speC|aFknuc g?ﬁgﬂﬁﬁﬂgfgé%erguﬁhé 9e0|a nuc ﬁ?@ggé#ﬂ§”§$g

separ at ed by s¢pameghesameisetof special nuoldis afidy in3EQuED. NID 5t Th@dBlcimmcido aci d
positions) where the am no acids in thosg positions may be any am no aci ds,
where the first set of special nucleic acids consists of the nucleic 30
acids that code for DTG where the first nucleic acid of the first special
set of nucleic acids is, the first special nucleic acid) and where the
second set of nucleic acids code for either DSG or DTG where the |ast

nucl eic acid of the second set of special nucleic acids is the | ast speci al
nucleic acid, where the first special nucleic acid is operably linked to
nucl ei c 2 0 MAR 2003 acids that code for any nunmber of ami no acids from
zero to B 1 anlno aC|ds and mhere each of those colons may code for any

o o, o o,




nunber of from64 to 77 am no acids where each colon may code for any am no
aci-d. The nucleic acid polynucleotide of claim19 , where the first special
nucleic acid is operably linked to nucleic acids that code for 71 am no
acids. The nucl eic acid polynucteotide of claim?20, where the first special
nucleic acid is operably linked to 71 am no acids and where Z?‘ﬂAﬁ 'quuft of
those 71 amno acids is the amno acid T. The nucleic acid polynucleotide
of claim 21, where the potynucl eotide conprises a sequeneo that is at |east
t ]9 QF% i dg gt i ﬁmﬁhuawﬁEQ cxmnl t(EmcrmJE a»élskl)s. ofIhtgemmdsaichpamd' d bp BbgeitizidaOt | dle

of claim22. ere the co et e pol ynuycl eot.i de conpr.i.ses | D. anpl e
11) . The nuc! BRCOEIPLRYGHY gﬁﬁ%?%?’f“& agi¢ (ROpLLPAR- 1'dhe nugigie poid ?qligu‘flfc?“gf gtlsz)pieci al

nucl ei ¢ aci d ¢Emaneiephy twd Bl nlicleolitiss |26 s@T@ﬁédiﬁ' ruféit aG@dra Eale fanpoununber
of from40 to 54 am no acids where each col on may caode for any am no acid.

The nucl ei ¢ ati0d™s Aide (rosigprere TR NUEIigiaRid Pglyn % of painy 10 whertpei®ea) 15

nucl ei ¢ ackd it PRRARBNESY atel BEBEled B 1BHIGRINGCIAE bdl$ schiihbes Gl pArRE thd €arddTi NO
acids. The nucl eic acid polynucleotide of claim?20) where the fi

: ) | d s} special
nucl ei ¢ aci d fekofdprerehprcieotidssin §EQILANOe b Glauns inkrveberefae rsyngleic H‘BQ%} 47 ami no
acids is the @etROspaGhGeler ahlifo RG] BitGs, Bfeifst BREMIMMELRALE deomfabllinked 21)
where the polénucl eoti de conprises a sequence that is at |east 95%

i dentical to '@y cogom whes hsgiclicpgils ofEhat cordppicedes fof anypepiderAMBTSEETOR! of

claim22) 20 1he0eo infifo &AdRHostiensPOTHEMEIkRC @il flyduaidPide SLEHaipEQ 12 Biere Hexanpl e
10). Any isolated or purified nucl ebé‘ cid g,ol ynucl eoti de that codes for a
prot ease ¢&pabFispestal ppcleis qithis LReraly “?(‘B‘)"c KoFidpolymes fRALEPERT Bt ¢ of APP

e o1 o e (e B a0 T o 300
nucl ei ¢ aci ds, afe separate ucl gi ¢, aci ds,that code f.or ut to

am no acid po@f‘["i‘"(ﬁr?g‘?t?‘iﬁﬁ%‘f"ghﬁ‘ﬁ‘égﬁrﬁ“ﬁ(9°l38‘i'°6"§“71"r1°r}1‘{‘f5%‘el'12°’5w$6%‘?'t E‘B‘r‘f y be
any am no aci sigleic\abidlifopefiblyflink & toaadleio bcid patvrhdis thixtodefoCang peptide sxtmoeti St s Of

the nucleic acids that code faor.the pentide DT ere. the first nucleic
acid of the f ?’5?”°§?§EF%‘S§%§°OW‘%"W§8 '3?%%‘?’5‘ “f\,‘\'ﬂ%“gi“fh@g p‘s"%é“di al nucleic
aci d, and issheglhetathiog S3maasfertios, direanf Flgqpescena proteing brel ubiqatind Slagmde |4 eierethe her t he
pepti de DSG oy, . Where the |.ast ] el A f.the secon . of
speci al nucl Z%Qg%%g?ae?fﬁléc ﬁcg%’}d%gtpoé% g'laﬂrl{%g(?%cg' r'gl%i“'d e|1a§: s%%yé?g {]/c i nked to
3d nucl ei ¢ ac¥ilsistopertbly buked tonuckeimacidpolysersahiat cale dorsiny peptidec@mpnsingZa®y col ons.
The nucleic agj. C [ Al 29 wWher : Lakqucl eic
g:g{ugo %?Jﬁﬁﬂég; 1 69bi085 afino Gidd, P14iRs V1S Wherk Q?}%ﬁfp%g%ﬁx?&bx@h

acid is oper to nuclelc acids conprising 0 1/0 col ons.
The nucl ei ¢ ai¢ioperably linked tocpy Fatlon bfiked tapyeleBrcigipolymersithat tagls forgpepeptde nucl ei ¢

acid is opgr i e i e ; iiate Q MAR
2003 to lgg %%ﬂ,ﬂ%ﬁe%’g‘é@% a iogzc‘ggﬁenuc %ﬁsggp%%ﬂgpg%én%ﬁl%here t he

| ast speci al PRISFRion Teenycleis agid@plypraeotideniehingsol - Hikhees the Bt @ecid 8MGHF si ng
about 142 codgs ogEPﬁlﬁuﬁL@éo%uaekdci@?J#gr?&g kBQdobigifer Ry peptite Bictted MAGH: tret he

pol ynucl eoti de conpri ses_a sequence is at |east 95%identi cgl to SEQ
)D.~ (Exanpl e &owyconsisting of; ammpraqglabin-heayyrhaig) alinss Rindingpeoteip. dtathind 8 33 where

the conpl et e pokEaRE G PO Prods SndiduiddD. (Exanple 9 or 1U). The
nucl ei ¢ acid pol ynucl eoti de of wher e tuJ:;e | ast sgeci al nucleic acid

laim 3]
i s aperabPy I|inkedof 5‘°H£?6|°éP‘H‘f§§i"6°§°‘%6ﬁ*&m‘%ﬁ“ﬂg° BBt 095 JOTARIUTASE  The
nucl ei ¢ acihd @pibwueileaﬁﬁgmgbftis@ge&ismlﬁaM% gEmQ %‘abr)tmnEx kve:btingxesumloi)se_srha
sequence that is at |eas o identjcal.to. . . ampl e. 9. or : e
nucl ei ¢ acid %T‘gﬁﬁ?!?“éﬁ?‘#‘dggﬂf‘héls%ﬂ# %l‘"ﬁ/ﬂ‘i@f‘ é”f#é“’c%&ﬁ%?%’t‘éds that
pol ynucl eot i devde fafitiont F0D tSBD anfibb adidpaditiphe wler® the hfdjno adiBeinnhuse pasitioaci d
pol ynucl eoti de_af claim 31 where t | ast speci gl. nucleic acid is operably
|inked to nucP®)% %o AW Hﬁr}:‘gﬁ%f’}sﬁ% é‘B%Eiﬁg'f'&éPﬁsi‘%&ficﬁc ere the
second seo of ackis &t @de fd TG, evheeitdSire addei adid sthbe Pappdcthd sdDSCnucisixdlacids

optionally the first sot of .nuclei Ci ol ynucl eoti.dc.|s rably |inked
06 & papt | de Bud e pscieif eitomad wih o oppior iR o R e s

pol yﬂucl egti dbs%s: D‘p@rvaﬁtwthtvihaﬁkﬁdeft@ci?omatdcdﬂ s&;ﬁfkﬁcbiﬁlaiuicm& at:ilagis\nhi chdi S
si x histidinc aj -40 where the first set aof special nycleic acids are
on one pol ynu%f‘éb‘tciag‘z‘%ﬁf‘{dhgh%’%%ﬂ’ﬁ“ %’f”‘lo‘f“c@ﬁé&‘fiéﬂypﬂﬁw gfﬂffﬁé%’?“ﬁgmar e on a
second pvlynucl eotide, where both first and second pol ynucl eoti des have at

| ease 50 codons. Clains |-dO where the first set of special nucleic acids
are on one pul ynucl eotidc and the second set of special nucleic acids are
on a 20 second pol ynucl eoti de, where both first and second pol 5~nucl eoti des
have at | ease 50 codons where both said pol ynucleotides are in the sane
solution. A vector which contains a polynucleotide described in clains
1-42. A cell or cell line which contans a pol ynucl eoti de described in
clainms 1-42. Any isolated or purified peptide or protein conprising as

am no acid polynmer that is 25 a protease capable of cleaving the beta (~)
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| ast am no acid of the second set of special amino acids is the | ast

special amno acid, with the proviso that the proteases disclosed in SEQ 1D
NO. 2 and SEQ 1D NO. 6 are not included. The am no acid pol ypepti de of
claim45 when the two sets of amno acids are 5 2 0 MAR 209%[@ Sated by
about L25 to 222 amino acid positions where in each position mbe any
am no acid. The am no acid pol ypeptide of claim46 where the two sets of

am no acids are separated by about 150 to 1 i 2 am no acids. The am no acid
pol ypeptide o mhere th Cl I ted by
about 172 am r‘l:'cgggcfé’de TAY & bsf i dnog%l%g ﬁogéext%%lgpogjngg‘gd% ggig\',ggcg t he
prot ease i s Odslenst d:iﬁdxsmmySEﬂa fot &y ahiDio a&xdTrI‘hc awimaimoﬁmp@dam@eqftcladel&)f claim

46 where the ty et acl s LS a h o 196
am no aci ds. ’fhé‘cz t?ﬁ@”?‘ﬁ‘%l“ ‘%I‘yp pe i (lj‘fi"& é? gﬂ%ﬁg lgﬂ %dl? Y sets of
am no aci ds afumbseyid&iomteado Wa@houﬁ:dﬂ%rmﬁmd&cmdﬁwd? hﬁe auamnﬁm: adi The

polypeptld of clai ets o amn i r _separated by
t he same a i T 1§5|38g1§‘§§?}v§vﬁ88§ "tfﬁ ‘glgﬁatp%l{-"é‘ stpﬁcéa §’§ e §°é ‘W?“%%eci al
am no aci ds |Mk&ﬁ@nuél&a&@th:ﬁco&5h&r Hrantito ik dTn&(Huylpept:m@elymfciemlidalom 46 where

t he two sets ¢ 0 acids are ceParated b to 19 m no aci ds.
The anino aci® qﬁ‘y‘ﬂ?{ﬁ%ﬁ“bﬂ?£Pﬂf‘%é“§h@?é‘?q%§ seﬂ“"oﬁ"%ﬁﬁt’?l eoti des
are separ at edwhyeta&)muttofm Ananao &ﬁdsdsmcmmoaﬂuﬂ‘omenmqmdcmpept| dc of claim
34 where the t Yo tj ? t| d S 2 e | g&@@é"&e%ebé’ ucnc“grr% z‘sno aci d
sequences thaﬁ° %°é‘ BT PV © REMOE PO S SYTRP ST AT ST A H °5EQ m
NO 2. d & ns954GidafhicalineSEQ tIDe (Exzxspleam 'mncxaclcct aoifd pblymcﬂqot:d&ofs#amcihl sec of
am no acids, tnhat heflr eci al Ld) is rabl,v ked to
any peptide cohr'ﬁr)cr‘lhc's‘lx’n,mg‘fs %U%Fﬁ"%ﬁc (‘2 gil:‘ﬁ’;sn.p "ﬁﬂgpg‘r%“% %LA'JC]

pol ypepti de gfolyphddorge d&laﬁﬁ 18hwhere tha st spesitl mmpleiciacil i&aapmblyhakedto wr:bper ably

i nked t |

Fepor ter pr ot it dad bl By infRedde B 4034 Qo SBIEWBCr in Seon ARV R0
aci d pol ypeptfpdaeyezfmnglaad nEheldicBiz apidpobmudeotife qfstmxs%mbate Mmggea@l dis
oper ably Kﬁglclt: %l@&%ﬁ&&rﬂﬂﬁd%ﬁ éjﬂldg ma{]cohp?m 9‘5 Qr'fmo 98{!;? "!’%L g&%icc’f :

i m"runogl (0] I n- heav OSG pr ot el n

transfection, ac'@rpeh/nuclrloa@r@§mf20 pY‘BFéFWm‘&HG‘%b‘F‘%ﬂ!H chdnls OM@MMD% wher e

the last am rl:‘édc?hEMichihettﬁﬁ uﬁ&@ﬂﬂmﬁ@hxd}fxs ﬁpﬁﬁinakm@@ RQe AflefSicidt hat is) the
| ast special amno acid) is operably |inked to any 25 peptide corrprl si ng

any am no aciRalyrydesfiiero tCM@IOUGméhﬁ PRoMYelrQtide campxiserst sagHeBY Uik B3bletshe | ast

speci al ar ni n3%AGincdl So SHEMOD! Exdnkpl<RY. @EhMmE’lQiatabxs\Eo@ﬂlc%ﬁ&d:ff:l"aﬁﬂ t he group
consi sti n?ooof any reporter prot el ns orag‘rsg_:pel ns ch facilitate

puri fi cat Fon. ¥brrdhesomplteRABUHEIHENR B -atRampis 18 where the fu-st

speci al am no aci @lny ﬁol@@@bﬂ&iﬁﬁe& hitleRtheidpoBnyclqRead thiteods [feQlpedeabd om t he
group consistori

i i, mmunogl gbi n- hea chaj n, | tose bjndin r ot ei n.
Gl Ut 2t i on S caphe SEmHRTE e Bhsepitity S AT P ARG TR, Any
[ S|O| at esl_ gr |tw§ tbf spega] me?hb d@dsofvb?é Olbepeﬁxabxﬁlgllafcl aSi:cdﬁlg'le SdpaRafEd HY nnﬁﬁdn&hcxd.s :
pol ypeptide tha e a protease capabl e of cleavin

secrctasc cl é%?ﬁﬁ%??iaf’%‘“g{m Rﬁ&mf’ a4 ROSIHORY WhETE S5 2THER %:%Eéq °35f speC| al
am no aci gss, pokidém nish®e s:gemhﬁd acily] wierethe fist sar & sfecial duclid\daids 26H318ts oethar at ed
by about 100 tu.c: cxéoodsakﬁ%t 81 gj &\Bﬁket b’P hcvfglgnﬁta ué:?lex(ag?cx %f é’l:g h%ts c&aCh

position can bée an ere pecr a m ne aci ds
c~nsi st . ~ of sttof aminomidads, ﬂl\SﬂBTE@ecxmclexctadu&. ahd whére awlsmnasqtdf spécld;l he f ast

speci al set m.n S the .fi i d where
t he second sg‘ﬁmg a%{?ﬁ r?g étél’(r:f1 s?ﬂlhgpeemf!% f’)g@;?& Bi% m’glc P%tg am no
ac! d of the semohekt sfdpeaidl nggidc nads, aniaatcspaul dw:lmsadzcha dpesblyi;piedmal am no
A O & el g8 AR A B b PR T Blatd RGO O

acids tha am no aci rot aat1 no acid
positions af |pelyauulmuemfmam99 Lvhcrathcﬂasnwycxﬂauamyaadﬁsmpcralniy tinked knenualeicno aci d
pol ypepti de of. cI aimo2 cid.i,s._opecably
linked to a pag ff(ﬁrémf %@@?OGQB“’J%S%&DE‘%’%%‘% f%’m?t 585‘%“2& each to
am no aci d postietei thatadt spegiabsuckityaciiis operablyiliotkedth euclere svids)cbohpyisidgyfirept42de of
claim63. where the first special amno acid is operably linked to a
peptide of 71 anino acids. The amino aci# pol ypeptide of claim64, where
the first special amino acid i~ operably |linked to



71 am no acids and the first of those 71 amno acids is the amno acid T.

' The am no acid pol ypeptide of claim65, where the pol ypeptide conprises a
sequence that is at |east 95% 15 identical to SEQ ID. (Exanple 11). The
am no acid pol ypeptide of claim66, where the conpl ete pol ypeptide
conprises SEQ m (Exanple 11). The am no acid pol ypeptide O&M

wheto the first special amno acid is opecably |linked to any 3of from
40 to 54 am no acids (positi ons) where each amno acid position may be any
am no aci d. The m no tide of claim®68) where the first special
anino acid is®d SF‘?.?BPSI FH qe w E@y‘é‘ﬁlie?ﬂ?%&?lﬂg‘ 3(1H‘éfF’°é’EFdé“FRfF‘alaP“blE‘ﬁtl de of

4? ami no aci dsid if Bgerdly lﬂ&eeﬁtblndc@ﬁ'abiﬂﬁi&ﬂpﬁ@m@&boﬁi Bl Bbdeds. T QGAeit il T i 1 st
speci al am no Cld IS oFerany Iln‘ged to a 47 amino acid peptide where the

first those W&%lwd&e Jaim; 32 syhes g Rlwucieqtige pomppises aspqusprehat i Ay pept i de

of claim 70, 9gidentichgo sgbymcp(taxdxﬁpleorsmmsq'ﬁe FcRRGEBPERndcRatidel of cldim | east
9596 identical_ to SEQ npl e 10). The amino acid poly ept| de where

t he pol ypef)t|%)aewéifﬁﬁ’te|°§%B’e‘E>Pa'ﬁ‘ﬁ¥°é"°§@B°°“?5“A§§Qt@ol@t"é‘ﬂmb? opt%i Fhed ami no

aci d pol ypept idRictabipolyfucleoRdSRASE 3¢ dBaR kiR 18] spediAudiNFadid8 op@itdy ((3)
secrctasc cl eav e site of APP that contains two or nore sets of spem al
1

am no aci ds, NikeS e nugleic agdeqorIPrising FRULIS] godors-eTheanelria adidipalynugisdiide ©1 00 t o

300 ami no aCIdumslv;hbem@powma&meaeém@mmaaﬁh& thad is@efelst 9B ideh@a gan be any
am no acid, where the first set of special am no acids consists of the

ani no aci ds tER- RodExampie $ord0)- vﬂ’ér“é"lf‘ﬁé°‘§6°1¥”|‘“FL§?“daﬁﬁﬂUma3@r WSt he first

speci al sed oa‘on@wpbxyawsbme&mﬁda@séaqm SREIpRI9 AN Théfictbic &id and where
t he second set  of anjno gid"iiée either DSG or DIG where the Iaﬁt am no

acid of the SROGHYeLUs o © e 1psh spegia) ppglejeacid ppperaly ligksddq oycleie o

?% d, G whi pdda;;zsyeﬁabw%1m&st o:xmyl-:%lwg? Mt&%szc%éié&ﬂof&ﬁéc@m&:(ﬁn 50 to
am no aci ds i,ch ma gm no e.anno

aci d pol ypept¥ I%# %ﬁgfﬁ pRtignally SE50% puc ﬁzﬁf%’i”“& 7°§d%‘5er abl y

Iilnked to a pmppxtaf :Jlgleum:fd lﬁg)mptﬂida.ﬂﬂlfﬂcflwhm aaiine 138 wtlere miheﬂamm aci gl

ol ypepti of.claim74 e,.t ast ec. am no. aci d i.s..opera

| nigdpt oqfo Pé’%’%%%”&%‘sa ebd%h'fk':?ff’za ?egn %?""hfﬁ"ﬁbmé ?‘53 s"gﬁf “ho aciyd

pol ypepti de oFlaigisdatwihorewirefiret stivef spegid nug{pircicials araioh be ;ﬁlmoclcbudsaudpkr ably

poi ypept | de. o et GeyARarheiBbRts dEEoMBNRARAS wietBaBDBAC L

at | east 959ce¢andpolymaleotides BE@at ll=¢s=50 G@oamﬂlsn@ léﬂ»@&)athc‘lﬂm sawf specizici d

pol ypepti de Glucielcabill £o oy BRI81hidBubask t&%g%n%%@g@r%gﬁm%aac hlasARIAP] Y

linked to a peptl am no ac o0 acid &/peptl de of
claim79 %ersecqnﬁeolwc%@bs Whree eashrfirst andseqend pejynapleatidesbayve #téeaaqs @dengast

95! 0 identi calhetdhoitiad pb@nuc(le@ﬁaﬁmﬁn%e%mé-gﬁuuoa_hﬂ vedbr WhidGoftainh Ypept i de of
claim79, where the conplete polypeptide conprises SEQ ) Exanpl e 9 or

10). The ani rﬂ?yél'l‘ilti’“ﬁb‘l’?ﬁ'é’p? incFeRig 167 af Srlyor %BF%WE*W°P%§%3&°§9@E?I%H“ 49ni no
acid is oper afsleribéd inlkRind 0440 a peptide of about 170 am no acids. Caim -
46-81 where the second set of special aatino acjds is conprised of the
peptide with the ARY Refatsd PrPusiSe ReRHES I58FSteiTromATSing A7 ABingAdq ROIYTRS thekis o i g

aci d pol ygeptd gigtedsé cpHAE afdieaving n.le«bdmgg seerft@R kleshRgdiite of APRINaORNaRgtwdl ai M8
45- 83 where the am no_acid polypcptide is operabry linked to a peptide

purification ﬂ'&ﬁ’%?seﬁsﬂcg‘ﬂsaﬂ“%ﬁ%dﬁl‘m‘ﬁe‘h‘ m#@@&cﬂﬂ"ﬁﬁé’?’@‘*ﬁé‘@%t set of
speci al ani no0atd 39 adkir aeid cfeﬂem@obhemrm sifina Bl 'pBichRePBan§ Ginindfaciapeci al

am no acids are o secan | ypept,i de, .where both first and second
pol ypept i de RS ¢ g’t E’Fb‘&%‘g SWP‘E#E%E%&S&QS'%‘? f e negtide S Oy prperg the st 8B ¢ ds.
Cl ai ms 45- 84 a8ldeX the e setiakdet cﬁeﬁu@fmﬁpapmahrsa@bdm aBifrloWsid Akirife S06hd
pol ypeptl ~l e and the secon ecial am no adds_are og “%second
t

pol ypept i e, ARG 5 S‘Pr‘g%‘Fdé"r?H‘ 10e RBHES mpyﬂ%wh&b@sﬁawf ceHhe 50

am no aci ds weaRinbadid osiaé gtcmlsympﬁebﬁnamﬁa ﬁ:xdsns thbﬁst%ﬁﬁ'ﬁ.l ¥RIBS adid, wikhvect or
whi ch contain epti de descr al s 45-86, or cell line
whi ch cont an ’aP’B‘df%iﬁ«g tB%B’P'F&‘éS &?F‘?Besjﬁ ’84)63%859 Wo'liﬁeﬁ?tocess of
maki ng 25 anyindhidelMeheingaied RBipEFIRIS bf ALHI4S WhereQhe 168 kéi$ofQiniftd RideBrel~. 4. The
process of making any of “the poI ypepti des) vectors or cells of clains
45-88. Any of the pol ynucl eotides. pol ypeptides) vectors, cells or cell

| i nes described in clains 1-88 nade fromthe processes described in clains
89 and 90. Any isolated or purified peptide or protein conprising an am no
acid polypeptide 30 that codes for a protease capable of cleaving the beta

secretase cl eavage site of APP that contains two or nore sets of special
am no acids, where the special am no acids are



separated by about 100 to 300 am no acid positions) where each am no acid
in each position can be any am no acid, where the first set of special

am no acids consists of the am no acids 8 2 0 MAR 2003 DTG where the
ftcst amno acid of the first special set of amno acids is, the first
special amno acid, D, and where the second set of am no ac iﬁ @IS ther
DSG or DTG where the last amno acid of the second xt of SB MAR; 20

acids is the last special anmno acid. G where the' f ust special am no aci d
is operably | sepireeld bpabem 125 ta2l2isnibhiartd pediens wireresin yach podizanriteay benyanm no

acids from zero. to anuno ac osut ere in eac SItIO may be
any am no aci nci‘ﬁcé lﬁi"nag“ bdpp? f)tO? m\é%gwcqeﬁelt?ﬁtgﬁs%\g émaﬁ' %rst
speci al agi nose@ﬁrrddbssab\ﬁmzelrsabd Y"Zlharmk@ﬁhdsommmﬁm{ilﬂ)oﬂy‘pap?ﬂdagbﬂixmgmwﬂl&e77 N
am no aci ds pg@sitions ere .each am sition e any..am no aci
The ani no aci'g' © 5% Srisop phe Efaﬁpﬁ’é“géyc‘mb?’g ‘8@“’?@‘5’ i al amino
acid is 08” afdlypebadaloedairnm&awmpm; ﬁtbmic 135:&;:%&) inSEQ. M. Wmmrmmcmdg The
am no acid po t ere the sts i acidis .,
operably Iink¥ %-%Fg‘ ‘}Fﬁg"@é’h‘g %ﬁ’rg’bb‘?ﬁﬁeﬁd’ §E@‘%?‘I5q 3 that
are 35, 45 T196)ahn@riof alills PTRE drﬁi&&adxﬂpdlﬁﬁﬂid’d)ofh&gi smwreg zg@watsemgfmﬁdw thF f
anuno aci ds on e firsi Ci sequence,. DTG rds t termnal o
SEQ mNo apeided®prpeiod 385k Tbg ERBR SRED moa el «OH B eBAI SREFE he
pol ypepti de cm;qw (h8 6o msSoequzbd Q@edé iggs:pm:caby the asiie ?{E&ﬁaclmqﬁch&ath_art oI t?e
sane correspondi ng . anm no acjds.in ntical to
that porti’ gn %f’a’?tggm%‘a%g%é?c‘i'ﬂ%?rﬁds Eﬁ?ﬂ)ﬁ%' ug.f’%ﬁmg?im he sequences
Irom bo]th Eﬂepdlypﬁmdegndammad\hh&rsmemems mbanmakeeqeparaed ld&bof ﬂt;bf}@m](cj thte N
erm na r an ngl udi n a a efarecthe firs
speci al ani noﬁgguﬁ‘g % CIJI'3 9’?"8’%938%"5 mm\% wg 'fs% 2¥H %ol ypept i de of
cl faidm 63/’h V\hem.elcbllims mrmjaeit«d bp(abgtpéﬁﬁamieo mpﬂ'hsmnd@mmmptaﬂeobdlmﬁil am no
aci ds ere ”‘F‘ 0
nucl eic acid po ynéu[?:l Gewootslfc OPSC al m %&&d\/\%eb} né)écgg %mgem conpri ses
a sequencést hapmtsttatsamasofM@nmr@enm @eSEQBDtN@%@mn-tﬁ-‘rSe“sl}smhh ng am no
acids in SEQ as?ﬂ,_.g Q >D.
ﬂ'rptatﬂﬁé)m&%m érﬂ ﬂﬁﬂﬁ%ﬁ:ﬁ# &x&hst t}:% 5?915&@ nd J&ﬁ@

V0. 3 including e sequences i st an or’ the second speci al
nucl ei ¢ aci dsopctabbce\mdtthenwerﬁomnsmsfimr@uwoamaamwelaerds n'@e?s{unam*ﬁo aci ds,

see Exanple 1y BR¢IRchs 4538 WHBR uldiAtShdchl 2o hddPis WPikMly fidked Bagy eot | des
fromthat code for 71 am no acids). The nucleic acid pol ynucl eoti de of

cl ai m 22) wheb@tiqdefeleeteriiory the HOPRIPIRIINE Of dBY WY ‘YPBHT)’M%%!%S qr@atmsc'é*rcht o the

sane correspom@lulﬁapamaao@m&nhsbéla@on udmcx&sm@twb&embﬂﬁmpw to the
sequences in SEQ >D i.ncl udi rggal se uenc s fromboth the first and

or the second“’%‘ﬁ‘ét“i‘dd‘ls °Pﬁfﬁql%1“tk°35ﬁ o gt TEH”—%FW&‘F““gﬁﬁr ough and
i ncluding 71 immbinBgld¥NRhAIQ ShaMTinfaRos2 Gindh) pmn.@(l@dﬂ’ﬁd)rﬁs tHhsfeb@@l Oremng from the

DTG site and jincl udi ng the cleotides f t hat. code for m no ,acid
The et e o aPaEr pitisee ool VRTaT CIRts 538 e es ameopad pr EpiemrC ©°)

nucl ei ¢ aci d sesof special amino acids, that is, the last special amino acid, is operably linked to any

25  peptide comprising any amino acids from 1 to 10,000 amino acids. Claims 45-59 where the
last special amino acid is operably linked any peptide selected from the group consisting of
any reporter proteins or proteins which facilitate purification. The amino acid polypeptide
of claims 45-60 where the first special amino acid is operably linked to any peptide selected
from the group consisting of: immunoglobin-heavy chain, maltose binding protein,

30  glutathion S transfection, Green Fluorescent protein, and ubiquitin.

Any isolated or purified peptide or protein comprising an amino acid polypeptide
that codes for a protease capable of cleaving the beta secretase cleavage site of APP that

contains two or more sets of special amino acids, where the special amino acids are

6



operably linked to nucleic acids that code for any nunber of from about 34
to 54 amno 5 acids where each colon may code for any am no acid. The

nucl ei ¢ aci d pol S~nuel eotide of claim20) where the first special nucleic
acid is opcrably linked to 47 colons where the first those 35 or 47 am no
acids is the amno acid E or G The nucleic acid pol ynucl cot D4R @03 cl ai m
Zl) where the polynucleotidt conprises a 10 sequence that is at |east 95%
identical to the same corresponding amno acids in SEQ m NO 3, that is,
| dentical to Lhah g% h&&po@e‘o 3foB§ BAHEBE ifond, %gﬁQacABu J\Qd‘?dcnsl,;ﬁ%ng the
sequences fro oth-t Irst an or t e second special nucl el c: aci ds
toward the NTae bt anmammOtamdoutmc thadirst set plLsoecia) a@moecrdxmnam picheanmiesacids ee
Exanple 11 f T, | udi ng

t he nucl eoti es '??‘omz?eﬁ’g?l co e or u%l%ﬂgg%{/af%}éﬂ%ﬁ% élls ".7ﬁgspr:%dr:1§gam ds
bef ore t he DREBiwiad)D, iﬁldevhnudhaeﬂceoné@ﬂ@f mym@nemhm@sﬁbr RBTQ, wherehe wher e

ne db i SE s o RATBEHE ERod BN il bitad PRICHELEALLET NGNS T 1,

NO. I 3 incl uglwigmtthrdirsteq@mgmgofa_mdm dygtahlythh@drfo arslnloamdk tb:n cededorsiey ond ane(r:]ioal
ei ¢ aci

gg?ds) see Exsrgﬁ%f ‘@?ﬁn&f &é%fg?oe&la XF #ﬁg’é’ggg“.%%‘#gk#gé%ﬁl E(;“%%G site

and i ncl udi ngpctahueamnmicabtﬂdesu@agmpbbatpndw@laim|62thercph«eﬁmuwlz8§nmo 47

am no acids b i
conprising a a%ol P‘?@Ig 34 i’gr)tﬁcﬁg f?\(ﬁ}c ot| rleonaglcda?&"gn%&g&ﬁ
pol ypepti the eanuhdvamllpnguw mabcbmyamosedw"éhmumwidawmc;s@%f dldm 6| cal to a
sequence sel t ircle
g qg&geghe;é B004P. SOBSIB iREkatd o piad &) 7 PaclHEARR! T

sequence enco p po ypept i omt e group consisting
of Hu-Asp 1. mwpmpyycpuaan Him/A4 Pl the fifstespedial amiriochcidiis gRsqably linked tns p2( a)

and Hu- Asp2( by %ﬂo%&ﬁ?&d 3@&@@&%@% RRPARE & AR 864 . FRAUGRERiOf SEQ m
No. 2) SEQ 1tD No. 4, “8‘ respectively; and (b) a nucleotide
€

sequence corrpﬂ%ﬁ%ti!a‘?f)ﬂa#@ 66 rieher ibe EQ&!H"E!@%@‘QP!@HS:E“SW“@? thatdy atlepsi@S5Rucl ei ¢
aci d nol egyl edeatmﬂoaseq% { fen) smedmmaeﬁx PBER IR 6b SwilsktAed! . and
ecule o

sai d pol ynucl eoti de % r| ses t e nucl eoti de sequence of
SEQ m No. 1. cyRalelspelypapldecomprisss|S a’é‘PlaﬂM e aing peifl ROIXREPHAS - Asp

po: ygelot i dfe '10&1:’6'62 tvﬂxemt.@cﬂ‘slt 1@%%0&?@%(@:‘&&9“&@@6 gayn.elnwws |ﬁQGxt42d@Th

nol ecul e o CONpri ses nucl eotj de uence e
nucl ei ¢ acid 5%6'%“@\9&?’85 @esifions) W?“CWIB‘F‘%P‘H 4Qn mpy i is

Hu- iAs p2( 3) ) aamﬁmaidd,oppépﬁaueﬂ oini66 owHEnd x&cﬁn‘lstespea‘:al Ia(na;);l aﬁlﬂ Iﬁb’pbﬁﬁis lihiked to

nucl eot i uenc n iso nucl eic, a

conpri si ng aﬂﬁ’ ﬁ&g‘?ﬁ 85%&‘:?8??"??&7@ gseﬂb‘ealm'%‘ﬁcf B’ﬁfpugoﬂ%%t‘l ons to
a pol ynucl eot&9d\eheham fige stpbﬂamuﬁﬂoeoﬁud@e&budmm”m (uagnoaﬂd pdpridowherd ai m 92.
A uEet o COMRbd fikMbsl EFuE L8 BE LA IRLE R Bhink h3) Bk P RCIT ©f

claim97) wherein said nuc eic aclrd noleculeis op
pronmot er for whes tesgolypemide coroprises 4-4equtags qmﬁsyp@pm%l‘é ulciih@l fBQID.of claim -

98) whet~in 98
vvh)erel n sai d Hu- ,Rsuurg | g@ﬁ%“lﬂ%mﬂo ljl%%o ﬂ(&%ﬂ#ﬁ \é&%&gsrﬂ{)a?\ﬁ%l gllmm 923)
whe{ ein fs%ﬁld Hu- AAWM&%W@@WDWWW that @ Protezsd dapabdanir i si ng t he
vector of c risin
cul turing th?%lggmeém@%%g% sﬂl: | SO?H{I ng sa%gﬁﬁ%kggsggrspeptl ge
An isol ated Hpec/Egnito paidsy pbgse Mepesekmmnem@ agersepatdterobyabpwt 10@ @R eminat | east
9596 i dent i Cabigbhidy §%@A454m593£@ma@@&h Gudiaf B B L REBHENER 6L SEQ 117
ol ated Hu ri

No. 2. An is 5 pol ypeptide co an amno acid
sequence at |fwsqt09®96ahaammc@aporwetsaf@eefueneed msptilesfph@'r@mc&rfhho acid
sequence of SEQHHN o meﬁgrgni%%%‘? ah’hhd%%{ag s%he RR %’fQBEltinﬂx?o £RAMBldngi NG an
amino acid sequence at |east 959" 0 identical to a sedquence conprising the
amino acid seanenhﬂeﬂmd%@ arminplacidsgue githeri RYSY ent IERG avbeiebafipst mirine apid als

specifically Lﬂcoscw;\@ set of special amino acids is the last special amino acid, G, which is operably

linked to any number of amino acids from 50 to 170 amino acids, which may be any amino

7



Hu- Asp pol ypeptide of any of clains |04-107. 20 Herc we discl ose nuntnus
nmet hods to assay the enzyne. A nethod to identify a cell that can be used
to screen for inhibitors of ~ secretase activity conprising: (a)
identifying a cell that expresses a protease capable of cleaving APP at the
(3 secretase site, conprising: 25 i) collect the cells or the supernantent
fromthe cells to be identified ii) neasure the productiom piMamgesitical
peptide) whets the critical peptide is selected fromthe group consisting
of either theacﬁEPthﬁﬁm&mpo@ﬁeﬁmwaﬁmﬁnlmmm%?s ekial AmifdcRIGE the cell's
whi ch produce the critical tide. 30 The nethod of cl aim 108 where the
cel I's are col9pecabl¥dinkpddo %H%P"é? phi abe| 109 k7P @ine gcifys T ha pping;a¢id PHYRSRTdC pept i de
created as a grefibhh §4 Qherd Iaelas: e LA i EEPLATS 1indddQo [ Japiche 8f abehiaim 108

where the supernantent 1s coll'ected and the critical peptide is soluble APP
where the soltebﬁ-’eam\m%s'thcEn{ﬂélaﬁﬂﬂ%imﬁ@t%dlaﬁwiﬁ‘h%‘e‘é? iBstsResiabawBR age. The
met hod of ¢l %fi‘i‘é&ﬁ a%ljyhnkgd Bt 99&a%@5€ou¥f@aﬁ@do'éxd§0ﬂie%ﬂmo%&}! of the

nucl ei ¢ acids or po ypeptides o lainms | -86 and where the cells are showi
to cl eave thepolypenside piclaimeg6avhee tbqpoémptwes@mweqmwgceﬂmx%k%% hg pepti de
structure) P 2' M}ﬁé’ [ \M}%‘ ®7MvRre L, Where
P1' is D, %&nﬂa} tﬁﬁd IB. (‘i.:l'?le rref?]@d% o?)cc}glngfom 1PI p%dég?%laiPZ IS I?and P1
is M. The @WSWIMPQMQWWWF%MW of Apupk63iagino agidy Tsct er | al

cel | conpri sidgndiy &u&ﬁdeopamﬁwmmwﬁépdd@c Eﬁis&& seqifediiflisgR- 107. A

bacterial cell of clarm114 wh he bacteria is coli. Any eul caryotic

cel | conptq sileast Wfgidenricalde §E@clpd s@df‘mﬂbpyb@&t Threrningycid P&Wﬁﬁ’“ﬂ" oelaim d

92-10?. Any i19S@kdre GELOmAALBSILEpick ARpri@l sEGEDNIUEkShle 061 K5 e aRloypept i des
in clains 10 1-86 %m E?g Ef?é&yp%pl nse(E:h%;S cellbof (L:'(Fal nx?el? Wheree theo i nsect

is sf9, or H "QﬂPSW“F‘%%@&“J&M“GF“&P—%FR?F&'GG“MW@ ersesblydokditotod | is High

5. A manmmal i 3Rp ti‘&'ol‘aﬂbﬁmﬁ)'aﬁhﬂwmm@ycmfm 1081 Phi Bk euadalsé@or@psecﬁpdmawwsdes in
clains 1-86 and 92-107. A mm

gn cell of clai %28 wher e P}F mmal i an
cell is seledt %‘Iﬂ“ﬂ“ﬁﬁ‘rﬂff’ﬁ&%‘fqﬁu‘ﬁ“’t R &UDP Rid) Segpence, rﬁz) &g%nor ph,
and primate. athistdiTddolypeptide |sl operabig liakeditd 2 fepillpueifitdtion BRNTRIms4s-83el | is 15

selectedfromth roup ¢ I St ian cell of claim
192 whore . CHESHRERIGHT P ‘é“lﬂ‘c%ﬁ‘%g‘iﬁﬁ%‘ﬁépﬂ’f’Sﬁﬁ“@mrﬁP|‘a§| ﬁ‘g‘lhﬁEKzgs,
and M - 32. Aslhﬂﬁmdinle.a(!laﬁﬂd 45 lewlrdraanherﬁﬂsesbwﬁmﬁcm irhleomﬁslardmtmc pri rrat e cel | .
A primate cel], of Ia the mat

nalr%"r:al i an celﬂolyg'fpl Id;&'cl :%% %ceﬁ |r|§°as°é gcctoé' °°“ % c?ént ceI I s. A
rodent cell dﬁ:ttdl:aland ﬁ&dqmlwwdhiwenheaseﬁmmadlbuwmcl?@xaﬁzmmsmmeel ls. A
veast cel by Of ol Ak 304 AU CELr b bk e AU LALALONGY AP

where the last Two car erm nus atni no aC| tmare both

| ysi ne resi diesssecdnd swt)fineetnl agupTIcids arepafiserond s@mmm \sheaaﬁptwm and| ypept i de,
i ncl udi ng APR .y s QB herdith AR i@e&mcs yhat exists
i n >sunmans susch aga%gu&ggﬂsrl I n USa3 766“846 sAa‘Eoplo |nesm45 67,

i ncor por at ed sRRe besmuévzosordttwmenmbywlmee%réesnbeﬂheclmﬂéﬁﬁn*\ef" PP fm -

claim 114) coepliheShvilch doBGnd SpisHubleotide described in claims 45-87. The process of making
25  any of the polynucleotides, vectors, or cells of claims 1-44. The process of making any of

the polypeptides, vectors or cells of claims 45-88. Any of the polynucleotides,
polypeptides, vectors, cells or cell lines described in claims 1-88 made from the processes
described in claims 89 and 90.
Any isolated or purified peptide or protein comprising an amino acid polypeptide
30  that codes for a protease capable of cleaving the beta secretase cleavage site of APP that
contains two or more sets of special amino acids, where the special amino acids are
separated by about 100 to 300 amino acid positions, where each amino acid in each position

can be any amino acid, where the first set of special amino acids consists of the amino acids

8



known as APP695 nodified so that its last two having two |ysine residues as
its last two carboxy term nus am no acids. The isoformof claiml 30
conprising SEQ m 16. The isoformvariant of claim 130 conprising SEQ m

NO. 18, and 20. Any eukaryotic cell line, conprising nucleic acids or
pol ypcptides of claim130-132. Any cell line of claim 133 ?%ﬂ@:?:ﬂ is a
mammal i am cel |l line (I-1EK293) Neuro2a) best - plus others! Wod for

identifying inhibitors of an enzyne that cleaves the beta secretase

ci eavabe site_gf A risjn 03. a) uItur ls.in a
cul ture medi uRq. nﬁg‘?“@ﬁﬁgﬁt?‘?@ﬁg‘@ﬁ?%fﬁs‘?ﬂ sg 2%%%1 ;ﬁ’ﬂg@? ng of
APP and r el eaafinofacia, Ty, lafd Ghdietha sexopd setl6f dnificoacidi & emlmmcamm%&eﬁxet he
accunul ati on C.TF99 fragnents APP in cell sat exposi ng
the cul tured %é‘lalng"%ﬁ‘da?ff@%i’”@%% EW&““W?&@W °d%1“|‘ff§°'?.fé%’%’f°rﬁ‘ﬂ| g whet her
t he nest corrpo;uadmemﬂ?dtbp&ax dnilBo did18 opertblPlinked B 28HioyaIRs Bt dBREfoLIEiYNG t he
anount of arryl oi d a ptide rel egsed |nt t he nmedi um and or. the anopunt
of CTF99 fraghtmRego @@%qusrﬁmmofp?imw POSIPBH TS ini58° Pé’é‘fm’b’bﬂf)younds

di nuni shi ng t beangaBiH3taciaf sol ubl e anyl oi d beta peptide present in the

cul ture nmedi um and_di m nutjon of 9 nts of APP in cell 1o |ysates
as Asp2 i nhi bi t or steeHRAOFERGPERHdE éﬁ?"r‘r‘i“fggﬁﬁéﬁﬁ“ﬁ sperirl 2TIPP B9 cells are

a human, rodeggerddly linké6la pegtide fﬂoh:rmouz“s'b@o TrRdrifachis pssluwnﬁmﬂa@eabh ghmbn the

human or rodent,cel] lin eXthItS ~_secretas ctlvlt i ch processing
of APP occur s23% PITHeR MBE &ﬁbé’f“y g?‘?a}ﬂﬁp‘i’dﬁP °LE“ &hﬂﬁﬁl&é nedi um

%d a_ccumﬁb aL mmpecfxal%mdgmidns @Te}ablylmai:esmpﬁdm tmd7ﬁzs ¢rrr7_eJn&iorxtxa5| 137
erein the human roadent, ce t th the, antl sen e ol i goners
di rect ed agai nst tﬁé”é‘ﬁ‘?)?ﬁ‘ﬂpf’%p 83('%8‘: ‘§§‘ wqgﬁ\é\g’ct{}ﬁﬁ“ ?’T‘\‘?Pf‘? reduces

rel ease of sobpekbly limkad toidet set corfpeyntid e peptitles ftoheSEQID.IN@ 3kl iaterB5 24Td

accunul ation e enti-fi cation of
an agent that?éggfé:g'éi“f’hlg’%wﬁlﬂlv cof'mmglrﬁgkcﬁnb’bcl%‘;%é ﬁ' kY: °°e‘§]t ed feom
the group consgedncsn HPTO, tqwfardstheNs-prrmnéldﬂﬂEQsIDZN@)?; and Hu- Asp2{ b), the

met hod 20 ,conpri suﬂg n)o erm [}d q?ﬁ |I\4|&§Bye%8?p§lgc§joms#lsésap pol ypep4de

in the presence of a est™” and i°n sen agent; "and b)
conpari ng t hesegesncesthitys @ﬂeastaﬁ& x&tmm@p: Potappaeptrispendibg aeingi anidslin SEQ i1

prisence of sSphds besl QGRL v F‘uoﬁ%HnLl edlis Wﬁ@t nB'“Né\%P iR, x@%ﬁ&ﬂcde 25

determned in thetﬁgsence o sal t est by ‘a1 ower
activity is t¥aueseesdomchotipthe fest andopthe smﬂm@ﬂawlma@@éow@éﬁf@é of said

test agent Indhﬁa&%mw%awm@%twagﬁmw%s@%&% shilfal 3inb Mliby Of

sai d Hu- Asg pol ypeptide.. The nucleic acids, peptides, proteins, vectors,
cel I's and2tel EXpnpiesi0 saddlassays descri bed her oi n.

The arnino acid polypeptide of claim 65, where the complete polypeptide comprises
the peptide of 71 amino acids, where the first of the amino acid is T and the sccond is Q.
The nucleic acid polynucleotide of claim 21, where the polynucleotide comprises a
sequence that is at least 95% identical to the same corresponding amino acids in SEQ. ID.
25 NO. 3, that is, identical to the sequences in SEQ. ID. NO. 3 including the sequences from
both the first and or the second special nucleic acids, toward the N-Terminal, through and
including 71 amino acids, see Example 10, beginning from the DTG site and including the
nucleotides from that code for 71 amino acids).
The nucleic acid polynucleotide of claim 22, where the complete polynucleotide
30  comprises identical to the same corresponding amino acids in SEQ. ID. NO. 3, that is,
identical to the sequences in SEQ. ID. NO. 3 including the sequences from both the first
and or the second special nucleic acids, toward the N-Terminal, through and including 71



30 The present invention provides isolated nucleic acid nol ecul es
conprising a polynucl eotide that codes for a pol ypeptide selected fromthe
group consi sting of human aspattyl proteases. In particular) human aspartyl
protease 1 (Hu-Asp 1y and two alternative splice variants of human
aspariyl protease 2 (Hu-Asp2), designated herein as Hu- AsgZ(MAR 280id 13 20
MAR 2003 Hu- Asp2(b). As used heuein, all references to "Hu-Asp" should tx
understood to refer to all of Hu-Asp 1) Hu-Asp2(a), and Hu-Asp2(b). In

addition, as uﬁmémt@l:m arfiple m%fﬁ@ﬁgs@&nmﬁmné\mamm&ﬁwnmomwerstood
to refer to both Hu-As;f) %a and Hu :4sp 1 is expressed nost
%A

abundant | y i sTPRMHerede [o5{4 2ppeetidte t| ssues, while Hu-Asp2(a) and Hu 5

Asp2(b) ate expresx%eguamessm&ﬂ;umﬂa@&ddyommmmcwae R Fght Dedibmutibis s4i@8. The
i nvention al so provides isolated Hu- and Hu- Asp2(h)

H
pol ypept i des, OREERDidiBkegsto pragjfradidsdhat ﬁ‘é‘t‘é‘&ffmm@?f %fx{#?%iﬂt"“h 8/t P ot ease

activity. kn &x&%@&%&%ﬂi%ﬂéﬁor%ﬂmﬁ' c acid nol ecul es conprise a
pol ynucl eoti de having a nucleotide sequence selected tomthe group

consi st i ng of resilgeBucleic yehppiyppclegtide pirlaim20nwhere thefsiarairl naglpicesid is

residues 1- 1583::8f éﬁgta%%%wﬂ?&@dﬁagmm 75502 46 Sohino @4165 lseélaﬂlmesuhal428 of
SEQ I D NO S, encoding Hu-Asp2(b). In another aspect) the invention provides

an isolated n¥&@eic acid nol xul e conprising a pol ynucl eotide which

hybri di zes under %Ehm&tcmcmql.h&mﬁ@omaa z@qbae&m;é gﬁ}nwleoaaae&;yn@a aHu- Asp
| ) Hu-Asp or fragtncnts thereof. ropean patent

2 , .
appl i cati dé} asqwsezreat%élw%%?&caé%m Wﬁﬁf"i"‘dé"“ﬁggﬁ’@%"eﬁ"@ﬂmtnga@ ‘Asp |,

that bear < suRetanhd &, .d@{«amaxl Ot potidrlbf ARRbqueNdai ineswnﬁmﬁbuﬁnalng aepl i cation
WO 98r L2597 di scl oses a 93&81,_5%(!‘5% rcferc~ed to as " t hat bears

substantial hBAEPEEFomPo Pr the5ecopd §§é‘ﬁlt““Flﬁ'Géﬂ9% % ®Npr ovi des
vectors COWpr‘i‘éiizﬁix@l n:?&ghamﬁ&leangﬁMravemmwmemwhgs 10for tHa@7 exavIel | on,
host cells | h sc?li{]g%éect %ﬂg been | uced% d 20 recomnbi nant
mothode. of oNTHRIR§om U4 DR 54 a5t el ng 5 Siieoe for BEIPFRYERT | de
conpri si ngs cu3StadA? aginb hﬁdﬁWeEtﬂmmdehbﬂﬁdlanﬁid polyndcleatia eftctairg 22,he

rel evant poly de. anpt her . as t he i nvention, provides isolated
o Aepl . A S oo SR et 8 BEiied 18 B st ap St lte e S et o

t hereof. | n aSER. @e%@d tlmrboﬂnmalttgththelumem&Q HJ—INOABp\Z(udx)xg thand

- Aop2(0) POUYRRIL KSR 180 TDLA5) S BN KR ISEQ T 25 NO2)

SEQ m NO: 4 respective I nvent| on al so
descri bes actTemminilothrsighyhndHocliE 35 qwﬁ?hmuhsaﬁdﬁr saprfiepwlc hfos the K7 examipiee f or ns,

met hods f f 0, i
activity) Q(E';m§;e gﬂghé ?grtn?gI?*&gﬁuﬁgs%g‘dﬂgggv'gég&%hg&?%éﬁa?gd:%éct??og descrl bes
anti sense ol |§M?W&%&¥W%@T&P%pl) Hu- Asp2(a) and HuAsp2(b) nmRNA

transcripts and tWﬁé&%d‘%ﬁaalﬁﬂd%&ld%ﬁ*uﬁ@%ﬁp:fsﬁ@%&kﬁlcfceudieﬁfd% u&ébﬁﬁb
rtdL' ~1A 3d and consequently the production of e corres on

pol ypept i de. PEWingtadip-Asr pobpaptisls andhving 3 apgjRotighecAueaprAt ifaﬂaé%#avw Phat

bi nds_speci fi8llelcd ey eshh ielifoubiordBinglor. Hu- ASp2(a)) and Hu- Asp2(b)
pol ypeptides of the invention are also provided, 14 0. MAR 2003 The

i nventi onZal so provi de® a mABEFRGde fgreneencodinga Hy-Asn m?“déﬁ‘ eftrddP™ hat
nodul at es t hah@gbipdohsistdf oBAN-ABH1, Hu-AApNa)l and M- ASRA) M hereidhid H-Asn2(b) . The

et ons degel hies JELIO0S, £ 0l esteSielh AOSI T MuSSLid LiER.AR3RY° 10
ID No. 2, SEQ ID No. 4, and SEQ ID No. 6, respectively; and
b) a nucleotide sequence complementary to the nucleotide sequence
30 of (a).
The nucleic acid molecule of claim 92, wherein said Hu-Asp polypeptide is Hu-
Aspl, and said polynucieotide molecule of 1(a) comprises the nucleotide sequence of SEQ
ID No. 1. The nucleic acid molecule of claim 92, wherein said Hu-Asp polypeptide is Hu-
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as nethods to test such agents in human or other manmmalian cells tn which
Hu- Asp2 is 5 present. BRI EF DESCRI PTI ON OF THE SEQUENCE LI STI NGS Sequence
)D No. 1-Human Asp-1, nucl eotide sequence Sequence 1D No. 2 Human Asp-1,
predi cted am no acid sequence Sequence 1D No. 3---Human Asp-2(a),

nucl eoti de sequence | 0 Sequence 1D No. 4---Human Asp-2(a)) e ey anuno
aci d sequence Sequence ff~ No. S--Human Asp-2(b)) nucl eotide sequence
Sequence 117 No. 6-Human Asp-2(tr)) predicted am no acid sequence Seguence
1D No. 7-~turi nepAapand(sail polyredietie ﬁheleamquemeorﬁﬁammleaxdu@cqu&cwl ne

Asp-2(a)) pre d ampo acid se guence ||~ No

APP695, nucl eg{E‘%}]@ r‘é‘bdu@h%’é"¢§é‘tﬁféﬂ5§ E°I(I81a wgﬂﬁﬁﬁa‘ﬁﬁmgpcﬁwg&g& ed
am no acid SequﬁﬂibQ@Qﬂ&Wﬁl&rﬂck&de xﬂoiecultrbﬂ[{%ﬁ\ﬁ’ﬁ’ﬁQﬁm ReotidtCk @RAJ @E
sequence Sequence D No. | 2 man APP695 predj cted ami no acjd sequence

Sequence m No. Y& D NprdaA AWB’%“\‘:‘F’?CW%F\QBF? Igeompaising pripnusiectide filishce m
No. | 4- Humaes ARG indePicRblesd AR R0s GAIBAAN ARG SAIRALE ki |
i

~ur nan APP695- KK, nucl eoti de sequence Sequence m No Er--1iupmaa
APPG95- KK, pr é#lioF fbd af 4T i3- Ac VeF'T SAMERsg twelels g ma'cnae PfW“H!“P?:rr"éHﬁ

APPE95~W KK,  Riibr@ tiaf9 T QMA@ INGEid B641416 RECmAletuNOis btrably IIHUEES a 2o fopwW- KK)
predi cted am no aci d sequence 25 Sequence m No. | ~-~3ut nan, APP695- VF- KK,

nucl eoti de sedRFeREsSioaQfia RuaAsmPRIyPeRRdE. I-'{Pﬁa‘i‘?“QWGW%W'“ﬁ?‘@@F&SBd am no
aci d sequence ﬁ@%ﬁ&@@}ﬂu% NOTRelvaa?mldﬂaan qar@haéapsﬁc(aa @_Molﬁblﬁidemmﬂe

soquence Sequence m_No. 22 - Hu r a)~TM am ng aci d uence
Sequence 1B hld\sﬁ%iah'?hwg‘ﬁ&'s‘g Hﬂ'gg% “E’Fﬁmﬁié‘ HZ‘( Wpﬂ%waﬁsa%(b)s &hce 30
Sequence i D Nch?éan?pn?mE&&ﬁé&&’dﬂUﬁﬁzﬂ%)UOméﬁwzﬂ'(o&bam_ a Beirilasequence

Sequence 1D Nv. 25- Hur nan pr o- Asp eot e se n

Sequence | Q7 RBTRINGFHIETING by hestse E’%‘%’T‘MP%‘]%W% sai qgence

5ex: uencg m NQsoPa?ed’BZrég@g Wem&ﬁsxagﬁmmm&aarcm Asﬂpueﬂta:WM

nucl eoti de sequence egquence as

cl eavage- Humar-*FHERCASYRBE Q)EAQM’“‘ s‘&‘ffi“%f ggaﬁgf‘ﬁé’cg &h ﬁ&‘ed JipsAsp2(a)

/I;I\So. 22( ~; g‘l'nf\;}la &slpp@(.ld@co?ﬂvhsmym fmmos ahéd semmkaﬁeﬁﬂedm&cmh sequ(&&e Humaa )
p-2(a am no. a sequence Se a is)s ,

nucl eoti de seq‘:ﬁ% 'smg% ?‘ﬁ%aécnégsee Lrlﬁnf\%%§§§eq>l?r?a[\g g@.stg{;&?.}&{?%%% é’?e g@n no

acid sequence cSuprisagee ahinoMcidseq®iBnod @t lsaseISFewemiciaaia brghame ¢amptibieg et ai | ed

Description ofmw OES I 2 0 MAR

2003 Figurz 1: gﬁlpggq?mcﬁgpmﬁgﬂeﬁﬁucl eé}%lm%?giﬁtﬁ&gﬂ ang preél cted

am no aci d sediteMpeolySPodd e any ofelgims §¢4-Winan Asp 1. FigurE 2: Figure 2

shows the gucl eotide ( Q‘J,pd,mosg)mﬂ;g,sp,;e%%gga%g gmgci d sequence (SEQ

e

m NO: 4) of human Asp2(a ure 3: Fiourc shows t nucl eoti de (SEQ m
NO S) and predicted ammetaedrel@a@eneléthetsem ysed t@eresn tof inkibitasefAs p2( b) .

The predicted ﬁ@ﬂg;@g &’Qﬁ’ |n of Hu-Asp2(b) is enclosed in brackECS.
Figure 4: Figure 4 shows e nucI eotide (SEQ ID No. Tj and predicted am no
acid sequence (SEGeB7 Msntfyingafceliiiayarpressesaprptense eapalpie ofiplcaving ARP grthed 5 shows
the BestFit allanieale QmpiffRgPredi cted amno acid sequences of Hu-Asp2(a)

and mari ne Asp2( a)
i) collect the cells or the supernantent from the cells to be identified

ii) measure the production of a crtical peptide. where the critical
peptide is selected from the group consisting of either the APP C-
terminal peptide or soluble APP,
iti)  select the cells which produce the critical peptide.
30 The method of claim 108 where the cells are collected and the critical peptide is the
APP C-termunal peptide created as a result of the B secretase cleavage. The method of claim
108 where the supernantent is collected and the critical peptide is soluble APP where the
soluble APP has a C-terminal created by B secretase cleavage. The method of claim 108
11



Figure 6: Figure 6 shows the nucleotide (SEQ ID I~o0. 21) and predicted

am no acid sequence. (SEQ ID No. 22) of T7-Human-pro-Asp-2(a)OIM Fi gure7:
Figure 7 shows the nucleotide (SEQ |la No. 23) and predicted amno is acid
sequence (SEQ 1D No. 24) of T?-caspase-Human-pro-Asp-2(a)aTM Figure 8:
Figure 8 shows the nucleotide (SEQ m1~'0. 25) and predicte@ BMANGRACI d
sequence (SEQ ~ No. 26) of Human-pro-Asp-2(a)OIM (lowt;,C Figure 9:

West ern bl ot show ng reduction of CTF99 production by HEK125.3 cells

t xansfect ed Wghlle BBLLRRBREN Bhy SUWEHuRlelcAEBCS PaYpdpBeside a1 4 -4 wierdi QUT €
10: Western bl ot show ng increase in CTF99 production in nouse Neuro-2a
cel I s cot r anstheetlisdreshesn ;qmlnamhwimreaaﬁasmofmwpptﬁehmswbomlywmﬁ t hose
cells cotrans 1 P K C K oduction
is seen in ceﬁ%sacg%gérmé%s g%éﬁ Q%\;zt ﬁih,%\ Fl;t2 P%i(ﬁwaﬁﬁé {i o‘ﬁt%rﬁ} %spz only
in thox cel | sDewuaraPisosid mwlltOId OHEIalmslpl:k where PR ép K and Pl :sm g'[hcemlhpdshows t he
predi cted am - ! m No. 30) of Human-Asp2(a)ATM Fi gure
12: Fi guregl PQ ﬁb(&b?r%?ig{'lg cte am no acid sequence (SEQ m No. 30) of
Hut nan- Asp2(a) OTM Hi s)snmnnmmmmmmmw@aammrm@mm@a few

definitions u t t | 4l ‘H%F [ ed are
t hose that m§1%§2627 unlggc%rmlgﬂe&rglr c’]llI g‘é‘rﬂ\\é’? S tfgag& Frr?a{‘ h‘g‘%z? 'E‘%yéi% en the
~ anyl oi d pep@qndmsmmynypm;ibkdadswsmlmmgemdnhﬂaét% aged-td7ase cl eavage of

APP. This ol udes) pepi fes: ah Al dhddeadRedlh Afon B R ad filny

extending fromthe ~ 1 secretasc c eav te to
41, 42 and?431-8erandP26i67 d8. insemanwoﬁﬁl@npé'bwhmthaimmweai?»srgmqéemg%cll- 6) SEQ

m NO 1-6 of %féaﬁ@o%%)e mélﬁge@fﬂccin?smge/s 1ﬂ%¢¢mgoa§gg§asﬁﬁg;ag%g§khi S

docwncnt by re erence ~3-sccretas here is

eava
ol I'ed LTI Zoomcls sk oscoipeisits o ol 10 4305 |4 mackgelios b of GIRHED car boxy
erm nus of ARRre e MEfalh S/ SR BhodBR iy diagnaRthinalioal | moant

is any APP poI ypeptidc) i1 ncluding APP varjiants udi ng mut at’i ons)) and
APP fragnent slagtmarrhe aadsrignate, m@m@welhofa%mﬂ%lsyhmawwlw cglbis5, 766, 846,

col 7, lings élegze@ﬂomlxﬁzeg%dp&oﬁﬁ&;ﬁglofu&hﬁnuu A ERsHRAkelDf clafth ¢20mee and sCe
below. The term "~anyl oid precursor protein’” §AP é:bas used here| nis

defined as a % Wﬁ’éﬁﬁﬂﬂ%“‘cmwy%ﬂﬁmmg ersane nane

| OCi‘\'p' zeﬁ in Jﬂgmam&nlem %mmqmgwmmtexﬁxbwmﬁ M&ehgtcmﬁqbﬁdez .
"~ - here " oi rote e .above oxyl thir

is a glycosyl ¥ °é'd ‘i"ﬂﬁ?éﬂ élﬁ:&’?iﬁg Fi‘“’éiﬁ‘glé‘é%ﬂ n a wide
vari ety of cedelested ﬁoxﬁamgﬂeﬂmnﬁl Aaodehi @B ubdaimH2658ddcRd fiof, SHOCKY, iNeutos Ot opes
5 pol ypesli diaBserien Ayt el 15 e e TRARR L 525: 233. 736 whi oh | s
desi gnat ed ds t he Anpdofoeh'of APPwherh ¢he 161 twvarrrrbox yaernminu eminoapitls efabatiescr i bed by
Ponte et al. | 5 | . (1988)

Nt ure- 331 525 B0M WALRE e sruneh il BeoBlbon A Kmihe?, ()

Ki t aguehi et . mt(u,mm@nmmv@mmnmmm@mpMg fogmepebitiekists var i ant's

of APP incl udg ppQifi, ik fokOd sl & 18 s8ish4, 841 71 FeD25-87 RRSIdbokRA i his
phenot ype (for

docurpent by reference. The isoform of APP from claim 114, comprising the isoform

known as APP695 modified so that its last two having two lysine residues as its last two
carboxy terminus amino acids. The isoform of claim 130 comprising SEQ. ID. 16. The
isoform variant of claim 130 comprising SEQ. ID. NO. 18, and 20. Any eukaryotic cell
line, comprising nucleic acids or polypeptides of claim 130-132. Any cell line of claim 133
30  that is a mammaliam cell line (HEK293, Neuro2a, best - plus others. A method for
identifying inhibitors of an enzyme that cleaves the beta secretase cleavabe site of APP

comprising:
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20 revi ew of known variaat nutation see Hardy ( 1992) Nature Cenet.
1:233-234). Al references cited here incorporated by reference. The term
"APP fragnments" as used herein refers to fragnents of APP other than those
whi ch consist solely of ~i AP or pAP fragnents. That is, APP fragnments wl |
i nclude am no aci d sequences of APP in addition to those wm"{,z‘fﬂ] i ntact
3AP or a ft~gncnt of SAP. 25 Wen the term"any amno acid" Is g , the
amno acids referred to are to I x selected fromthe followi ng, three letter
and single |etter aabbr evMiuskg culls ina stitie mediyn walid @orddtiodsSimashichiie ptyméei ded as
follows: Alanine, Ala) A i ni ne R. A. cpar.agi ne, n - A.cpartic
acid) Asp, D c%?’@c#mwgﬁ %nr&é}ﬁ#&ﬁ%[ g‘@}’“‘@"ﬁ‘?"’%“? &Iﬁg@%‘gﬁf@ A, dau,
E; dycine) GhyhcctanuldGondfIBDP Ragnidnk.of WPP iscli @axesne) |le, |; Leucine, Leu,
L; Lysine) Lys, K, Methionine, MNet, I\/5 Phen‘%/l al ani.ne, Phe) F; Proline, Pro,
P; Serine) Ser) S:P)Thre&@afingae cupfired cells tgpinstcgpipennd: apg specifipaliydrle@pniay Ty
Y; Vahne) Val whéther A2 Raf ddnfpodd ifhibits thERAEREY iof'Be crdfie byBnedAriizdB athount of aci d
or Qutamae. ~'rlz, Z: Any am no acid), Xaa, X . t~ 2.0 R 2003 The
present i nventPYAid sTerauge Sleasedintn Hig mediuaiand optanamepat o ST IpgRents Ak sinpl e
active site nappincehfsast eri stic of asparryl proteases. Eukaryotic aspartyl
pr ot eases such as g)epsj n and n, ni ng@_‘o%sfﬁs_s_a, two-domai n structure which.
folds to bring tw§ aspifrifyng sicompnfs qiminishing theamopss ofgolyble gmyfoid beta, ; | o
site. These apwpucdpradsianithe Gultuiemedigth bnd iR fidd GCTEY frdgnfen® b\ PO cEIDI €
rarely, DSG g/bst a r,itu%{l_ prot cases occur as proenzyne whose N-term nus
nmust be cl'BavetPEas AReYRF N, The DTG or DSG active site notif appears at
abO_UZI re;gdgg 65- 71?::b@thbc!{IGfMmﬂﬂiw&agibmc%mﬁidhcnm?hﬂﬁ@eﬁhcmbtu_hseﬁlt about
resi due 25- 1 active enzyne after c| eavage .of the N-ternina
prodomai n. Theilp 'f‘&d“ﬂ‘lépﬂg’! Flagt 1%@“5&%@"@?? rofet F1 g RERIGISE i £ cul t
to searf:h COl $eetabetidtvifin SRk brocR¥ipg &Sﬂﬂ}bcﬁﬁﬂﬂ&lﬂﬁﬁz&e&@&nﬂm&mfpéﬁid& o novel
aspartyl proteases. K EST seqguences typic verage 250 nucieoti des or
obe Andso RBEcu AR s et 2l BEnSy AR o0l o be
t oo short 1a sEJweiati thohmpanrdr tadent celbliretichtedwith the antistnsé sligomlas diyecedider r ed
method is to scan databases of. .hypothetical. or_ assenble rotei n. coding
sequences. Theguﬁ%légcewy’?%@ﬂﬁ?}f%’ﬁyﬁgfgg%ﬁeba&mé’ btk li-iaee §°ﬁ'8 af"éfn’fddenti fy
candi dat e asplatd-peptiderist etiesehure meginmtaed sccsmaainoé CBE%h adlkblysates.has methbthod t 5
was used to i Lfy.seven . .candi date aspartyl .prote equences in the
Caenor hahdi titgﬂegfgé%é%%aﬁ%‘noéﬁne?g%qgastgmé%ag%e&n%a@%‘g 0% %ﬁﬁﬁéﬁpﬁﬁag‘ﬁo identify
by honol ogy ss&rtedhfrbin thegmoup camsdtibgvof Hal-Aspl nHt-Ave (a3 nd Ee-Asa2{bh tiesnetibd Hu- Asp2,
desi gnat ed, heéog%gsigg Hu- Asp2(a) and Hu Asp2(b). In a major aspect of the

i nvention di scldsed”here we provide new i nformati on about 20 APP

processi ng. Pat hogknei detopnining $heiapkiyity pf salddivasypl polypeppdsdo the pessenpr Atadsisn ( APP)

via the A~ pathway.d,egiif 8 JiRe SEAMENeh@ingaction of two protenses referred
to as ~-sectetase and ysecretace. C eavage of APP by the ~i-cecretase and

~y-secnet ase genelPht escomparing tecaetiyity 9§ saig - srrolypenddesdetsrmipbinlbe pept i de)
respectively. Because gu@ficeRf Qfiissk hfdfk (9The bdiRindbr3ail BBIAsH Bolyfptidel CUl arly the
A~~.~2) has been inmplicated in the initiation of Al zhelnmer's disease) 2s

i nhi bi tor & of either tdrermingdiaheahsenceof SpidiEst pFAYL ~- cecr et ase have potenti al

in the treat nddebdh loWezId el BBictiviryGH e eRnceldf Sail e ageBEhdnTH e iRBAE oaidt he
~-secretase and ~-secretase in the pat hogenl C pro_cessLSg of APP) nol ecul ar

definition of “YARSEREFSS Reksadest #oM "BLURCRECBRMVSIa BuddPe. That is. it
was not Knownpolypedide IThY MRfeidM2ids, pestigel, pro@ink, Vectérh, RelM AfceB lin®| dnbd@sayshe
~-secretase o; t@e é-sect ctase cleavage site. The sites thenselves were 30
known bxause ™Mhown and the A~,.~2, peptide was known) see US

5, 766, 8463@nd US TndgdseRidvenidniesideOketiiethlichiil fbRAIA copiisihglahe except i on
to reference t "ﬁol, bl e" peptides). But V\heﬁ enzyme was |nv?I ved in
pr oduci ng thepogYPBT eoy “‘g-b"ﬁf‘?sd%" %@%’ﬂﬂ%ﬁﬁm the group consisting of human

aspartyl proteases. In particular, human aspartyl protease 1 (Hu-Aspl) and two altemative

splice variants of human aspartyl protease 2 (Hu-Asp2), designated herein as Hu-Asp2(a) and
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to 2 0 MAR 2003 The present invention involves the nol ecular definition
of several novel human aspartyl proteases and one of these, referred to as
Hu- Asp-2(a) and Hu- Asp2(bl, has been characterized in detail. Previous
forms of aspl and asp 2 have been di scl osed) sec EP 0848(Q62 A~and EP
(B5S444A2, inventors David Powel et. al.) assigned to Smth) §KIMARQUE Bcecham
Corp. (incorporauxl by reference). Herein are Q aclvsed old and new forns
of Hu-Asp 2. For the first time they are expressed in active form their

substrates ar equdAgibP AQUsedMRRin! NFfefereRRE Ml “HuGishYshoRd Bl §riabretdRo refF io@ll of O thi s
di scl osure cell or cell extracts were reiﬂdlr red to cl eave the ~3-sccnct ase

site, now pur il FiuseRie).aah Hdsprlg In aqdigens a3 used herein, alljierpics o Hher e

Ba. ~ed on the Asg8uhduld Rfunfidntodth mmmﬁ%zgghdﬁmpﬂpa > phspli@) transient
to transfection knock in ezperr ments, and i ochem c experr ments using

purr f>~cd recSRsFsHaRosHipuadapt DI pm%m%pemhawmmaam Ut he
-secrecase i nupIMest exgmssb@mertq&ﬁaaérum ﬁaﬁnéﬁ’%dbéirﬁmghrﬂeh@em&he@t i de and

predi cted am no acid uence o een rrported) see above,

see EP 084806 Proxiesipniat Wﬂ&&yz(ﬁ@nﬁg‘ﬁcﬁspﬁwl)@mﬁﬁﬁo@%ﬂ »SEBItOf t he

enzynme was di m}@p@gchmﬁgﬁlméu\qgar acterize the 15 Hu-Asp-2 enzyne
and arc able to ex Ialn i's acritical and essential enzyne required.

in the fonatation Bfa pef °mb%dp}P$”éle‘h%1ﬁ‘€F1‘ﬁ03%4 Blolsculescqopmpriseq Palinugledqtide ¢ he

devel opment Ofhavi3 a A@rémtéﬁrene@eam thhe upesrﬁemg dfRe4RIBEs! 101352 bISSE
describes a nqvel splice variant of Hu- 329{ referred to as Hu- As R(Z
ntion

that has nBverPpXbracodingHuypslt sudes 111A039{ RERLID NFothcpring Hu-fpd

provi des i sol adsRdesNU428icf SEE) b NOIsE edebdisg RO-AGHNH uﬁlaﬁtgheaa@e&yzﬂumbeqm de
encodi ng a pol ypepti de sel ected fromthe\f’gmg consi sting of human_ asparryl

protease 1 (HEFORYE an jsolgiqd nugleic 2rif dpqieepe i9ect PRIYIUFISOAS Which fybrsipes

aSpits r>2/I(b|)orot Qﬁd‘tﬁsr.gn hiltofd Q&Dslulu dﬁrﬂ%ﬂ@ﬂa&tﬁdcrﬁt&lxﬁg HHu-&SApSIHHuA‘i a().i'a!()ju-nfiﬁz@).

u- Asp se rei a references. to " Hu- " shou e

under st ood to°F§’f °159% hEWGReAR §3ENL)2P H&“%?FPAQE“}&#E dHﬁlf’ﬁéﬁlp"Fyg‘pé‘%r essed
nost abundant Iferted t@amc‘r\e;ﬁts athgl t&m@&h}atamxdlrhssnula@ tonHi-Aep IHwhits prtdnmiiondb and
Hu- Asp2(b) are_expre undan I [ eas, a Q. brain tissues. The
i nvention al S(S‘WS‘P%‘\? g&gg?fg%?th@g RB%'Q(“&) g’n af—ﬁ"" aF

pol ypepti dcs, hersologyitb HasAsp2(ae~neat s ther eof vvhr ch exhibit aspartyl pr ot ease

activity. The predicted am no .aci -
Hu- Asp2(b) share g#bgn?r?l glante non S,%Q}ag{reg%r evil &5 Q'l’edlén%uﬁﬁlp‘%( mam"ral i an

aspartyl pr ot awiredessefcthe meﬂ@nphppsﬂﬁogmwm)ch p'eqbswengxgéweBaeecmh@psd andD)
eat hepsin )i’c%}gml%ﬁﬁ't tehetnoBe Br Ipambh Caﬁ‘f‘ﬁrA[s 1, 1Hu~ 2B, & Ro-ab245 Shot dc( Suppl .

210 5-n (1992 hese enzymes are arac er|ze y the presénc
dupl i cat ed DTEPESEE cejang the enve-fHescritied hosticelapd isolating MWMPﬁ‘m%ptl dcs

di scl osed 19 . 2 0 MARG0B3c AL ndlecth? Brofhtl Biike® KRBT - Ripd), HAIPAOOY

with the ProSite consensus notif for as&%y pt or Eases extract ed fromthe
Swi ssProt dat 2%&® pomuﬂecqsewrnumw & yerpfeary embodime<he Hurdspl. of SEQ
1D NO | corr esoQgay ant AE-ARHRD)SR dé%#@@@&nﬂﬁ%&d's&ﬂed&"gﬁ&pmJSEdhﬁ

nucl eoti de se%%ence iven as resi ues [ -1
2, SEQID NO:4, or SEQ ID NO:6, rcspecuvcly The present invention also describes

active forms of Hu-Asp2, methods for preparing such active forms, methods for preparing
soluble forms, methods for measuring Hu-Asp2 activity, and substrates for Hu-Asp2 cleavage.
The invention also describes antisense oligomers targeting the Hu-Aspl, Hu-Asp2(a) and Hu-
Asp2(b) mRNA tanscripts and the use of such antisense reagents o decrease such mRINA

30  and consequently the production of the corresponding polypeptide. Isolated antibodies, both
polycional and monocional, that binds specifically to any of the Hu-Aspl, Hu-Asp2(a), and
Hu-Asp2(b) polypeptides of the invention are also provided.



5 of SEQ m NO: 3 corresponds to the nucl eoti de sequence encodi ng Hu
:~sp2(a)) and the nucl eoti de sequence given as residues 1-1428 of SEQ 1D
NO S corresponds to the nucl eoti de sequence encodi ng Hu- Asp2(b). The

i sol ati on and scqucncing of DNA encodi ng Hu- Asp 1, Hu-Asp2(a), and

Hu- Asp2(b) is described bel ow in Exanples 1 and 2. As is de3qrMiRenli s
Exanples i and 2, automated sequenci ng nethods were usalJ to 10 obtain the
nucl eoti de sequence of Hu-Asp | ) Hu-Asp2(a), and Hu-Asp-2(b). The Hu-Asp
nucl eot i de sequenc&sm'énmohels@p@srdma theed ier theridsngficatiomelz2h ageat thas moddetes DA

strands) and e 1 LAt v deRdBN i N
the art, nucl otaFtH’)éwse e%fcggggﬁal ﬁg%@gﬁsughﬁa@%t Z‘Be "ﬁ’aﬁ!'o S may contain
some errors. hahbdsed ucdeucﬁagmenmw-fcbetaaumtmemcftﬁu -Asp2poiypdptde inpdded, yyvadlal |y at
| east about 90% t is 99
9% i denti cal %’TH%E%E%P ﬁ ts ) |h3§%§éh%g%ﬁﬂgﬁ3§n E@\?ZII;’IVJH%C?%I%BQ%I d

t nol ecul c. 5Thprcaﬁzwal sequence may be noat precisely det crtniucd using

manual scqucngi i r the art. An error in
sequence whi ﬁ%ﬁﬁ@%&’%ﬁ?@ﬁﬁ%ﬁ %mgg of one or noon
nucl eoti des nmBgquéms I Nol IF—HuslaRspshinbdleokide sequenteat i on such that the
predi cted am p&yuetet b N6OHSHGRAayAp 1, @relifced ahinomaeid kauenahi ch woul d be
predicted fromdubRe 85 Ny—ROmAMAIETIL), AlRlebRdtuequese:0f the nucleic acid
nol ecul e, 15t asiquitide 8 NbNE-RGhEH AGL2(b)SredttEPdmifdlacidldegueite- ASp DNA of the
present i nventi@ihck B NYILSHERNAA LI TheRblide styuehdiesi zed DNA, DNA i sol at ed
by PCR, genot gigedNfo NgRL-A0RE AR 2B prediied itho adiefRgirace HU- Asp DNA may be
abcai ned by sgf L Na Mﬁm&,«iptﬁs)amaeml&m&uh@ceHu Asp2 cDNA descri bed
herein, using L N a at MRS )QQ (a)hﬁrg&g;@dmm;g@d@&@mor W t h
oli gonucl gQt i Ddrg sygdience that will prune the
pol yroerase. oA HEICh 180 H, APP%&&.&Q&&M gt fbamuAsg DNA i's al so
enconpassed b;_( &b@ﬁgqp_ﬁum 895-sy MGl dial agc@gener ~rcy of the
genetic code, Sequence Gan 895- rﬁfctc@ %m% Qx@g i denti cal a”! no
acid sequenceg, TI5e g%nw; Héeogldgyean

PEYSN

_)

es, i sol ated nucleic acid

[
mol ecul es gav ?fﬁﬂge 3§_ %% Snes gﬂﬁx % t he Hu- Asp
pvl ypeptl C iler g ] 3& eoti de seguence
encodes a Hu- : JRTRAY ﬁ "El:l? ef%ﬁl%is?qug%d sequence of SEQ
m NO: 2, SEQ | “-ﬁ : C 2 0 MAR 2003

Al so provi ded>HEFEF
non recomnbi nant b
in active ¥or FFREFKe
poi ypept i des Seyenes I Nae

marmmal i an cel F@“‘%F%NPﬁITSF’r%“%é’Eogfﬂ'
pol ypept i de f PEAYFISE LY NPT 7 Himasprosps 2 &1
medi um al so REVFSELD Ne: W@é“”ﬁ%ﬁ"&?ﬂ%""&‘ 24 p16°ft B
i ncor por at¥®ngSeayeica &P §812h13§§,“ﬁ%ﬁ%?’?¥&?@)% §\? ik ‘W?"Fi cation. In
a preferred eftsymemEANosi—HapmisAtR-HHATMLlay Gl purieoy de is
converted to 8°qyerse BNpRfralumpRer pREMATM: dov FEy. ainoeid ?%ed cells or
after purifi céﬂ“el}#&lhbwéﬁeév&%y(:&‘%éééﬁa“ﬁ? -Brassprorr @8I fire system
such act:ivc Peleedeorquenss Hu- Asp2 to pol ypeptide beginning with the

N-t er mi naI35seémmﬁeUTQPI@FR'TBrCWEF‘Pa-"VéFEa%%“aﬁ@‘ﬂéﬁwﬁgﬂ)‘%'@é amupg:| ydi ng
fragments) of aqifl;scAug8cPr ot ei ns havi ng the native ami no acid sequences given
in SE, Q | D NoSequgncelD Naﬁa—é‘lmﬂsrégéﬁw &HGJeqtide s4q8enB¢ ol ogi cal activities of
Hu- Asp are al §mmcplﬂph70t3ﬁe4émpésmﬂ(at4w pmanoeaaid spayorcat i on. OF course, one
of ordinary sBeduknce iD Nod l-atftuman [Asp-2@XTMJliske patieaside sequrat®er mi ne W xt her a
vari ant) deri Sefuence D dib.32+diyman tAspR(ad TNI(HISqarpino sad sequdicdli spl ays Hu- Asp
activity by sGSiuensldNold3wanrrealascribeicielowan the Petaied Pesariprion of theInyensiomndar d
aspartyl protease assay. Fragnents of Hu-Asp within the scope of this
invention include active site domain containing the
am no aria se(]q’u "@%@E}%@%’gﬁts%ﬁ téfti&'g'ont ain the active site donmain

am no aci d sequence DSG fragnments containing both the DTG and DSG active
site sequences) fragnments in which the spacing of the DIG and DSG acti ve

n C Otl CSC en
DO CH" bot h reconbi nant and
tgp‘F ﬁf jq—feq%g 2 pol ypepti des
oty .“8?."? f -Asp2
cafe %‘T"f’%ac’é)sﬁg‘écé'ﬁ cells, and
? S 1°8F| BAPHe Hu- Asp2 5

fnto the culture

c(‘:ﬂ-




20 site sequences has been | engt hened, fragnents in which the spacing has
been shortened. Also within the scope of the invention are fragnents of
Hu- Asp in which the transnmenbrane domai n has been renoved to all ow
production of Hu-Asp2 in a soluble form In another enbodi nent of the
invenrion) the two hal ves of Hu-Asp2) each containing a single active site
DTG or DSG sequence can be produced i ndcpendentiy as reconb%rﬂaWtR 2003

pol ypepti des, then 25 conbined in solution where they reconstitute an
active protease. HynfSP varggitg sKBvs be nQé?éoahé“S@Qbm ﬂ@tlﬁkﬂdoﬁ}ed?&ed”@bhd/e

Hu- Asp- encodi ng nucl eoti de scqueaces) for exanple. Hu- Asp vari ant, as
t~eferrcd to Redeapnct SEQ PHYPbhrm® Abst anti al |y hom)l ogous to a native

Hu- Asp polypept i degQpl owhi Cﬁuﬂ@% REWHHRE macxasaed(sﬁe%eﬁée) Qadfsraﬁ&eatmﬁaoom t hat
of native Hu-Asp bccausc of ®ne or nore dclctions. insertions, or

subst i t ut i ons a41thseqirace(FFRIDANG:H of bypraree2(@aThe vari ant anino acid or
nucl eot i de ¢sequen r ef 0 0 i
q Cﬁgd 3.P 1‘%5@? 3ysh&bs thﬂéangé?e 4EQ8B 404?‘3? d @é’dmcdfm{u?o

preferably at | east out 909 entlca nost prefera | east about
9596 i denti cakgid Sﬂaualcm@EQ/I@ N@ﬁﬁs@ug@q@éﬂﬁ@: Trhpredicted wsmmhmndmgﬁ de

sequence whi cgl %g%g% £ in F X3R! e, 5 point nutations for every ono
hundred 21 pr Auclheot | des) as conparrd to a native Hu-Asp gene,
Wil ix 95~ identiFgirec4:0 t hEguratishavsghopusientide TREQ 3 MNoe it angepresictaderinmce
identity) al sg‘i&gerqg@lg &@%qg&/g MW@R%{W“ ve and a variant Hu-Asp

sequence may a e determ ne for exa nf‘parl ng the two
sequences Wsi ng arfyjsws St he BmétséPWfJFngﬁ'"aﬁﬁ aémmm ythe pprdisied pagr 2ichi s

pur pose, suchgased-berHaPA 2@} 2 mEné Xéd unsi n Sequence Anal ysis Package)
Version B for s%n?z Genetléc@Co utner ﬁz%g Uni versity Research Park)

Madi son W sconsi n)Eigwhich UBiguse 6H’é°"ﬁl‘§fo‘?“i° prfe STEQSHNNe R 1 mrs mpieidrigno( Ado.
Appl . Mati~. Zcxd née@l-:élégﬁlzz)Bfﬁ&ﬁ&ﬁﬁrbﬁl}@%whﬁe native amno acid

sequence may be acconplished by any of a nt er of known techni ques. For

exanpl e) nut at i onFigs7: be | Figwod sk %““ﬁ&?‘tdlﬂﬁﬁ%m No.23) ardaprediftes! agyno

procedur essweldig St b B eﬁaﬂ &
ol i gonucl e(SJtl dé %?%\é%t(gﬁ %ﬁgge?]ea S, a?ﬁa& an-p'?descr I )bed b% Wal der et al.

(Gene 42:133 ( | 9dugure 8:5a. Jguref shgws ﬂ(ﬁ@*ﬁ’éﬂ@ﬂ@@%&% igted amino

(bi oTechni que g 25 ¥ES IS RD. fl-l@naél-. ASGATH 1R ocf Ceneti ¢
Engi neeri ng: Prlenm pl e(s %n 0 q)é?l-um P(ass E( 981‘ ).; and_U. S. Patent

Nos: 4,518, 584 and g7, 46VZ=St=r5bhh“5&§'wE\f%HUF%t% %PrﬁstCH%“ BeEpRIBe the

i nvention myc&lem{sré@dmﬂwsmabwmrs&ubatngwm%wmces nmeani ng that
one or nore am ne acid rrsidues Ofb’?‘ Hu- Asp tidc are re‘gﬂtaced by

di fferent Pesi dueF8¥al® do Weternple °‘E”r‘?§"‘§ h’bl 96?FR5’|“8P°“t“éP’H y structure
0]1: the Hu- AspNagwaem icsl&mf&uéahn&um KKlﬁxthQﬂﬁwm&Mt Hm.lspm)t 1|h€i10&te¢éllﬁceﬁent

of an am no aci simlar gochen ca opert| es
such as subst f¥HPS %‘éc%d‘ﬁ'g‘%h‘l #ﬁﬁa@*ﬂ“‘?e@?'ﬁ’ﬁ%m P'@ C%‘i‘)”‘if&ﬁ"% Al a) for
anot her) or scdushdfécredivith ARP-SVeRIK Wittsind withsut Hluespl yily nhbsAedls catansiected ;
residues Qu a HAZ% am de residues A n and Asn, hydroxyl residues Ser and
Tyr) or aromal ¢ e P%ues Phe and Tyr. Further information regardi ng maki ng
phenotypi cal | y si |Rgure Bimi ndFigued bl shiews) ton gedicwd ymine adid seqolence (SEQIDN@ 80)al,

Sci ence 247:1 13I 0 £ 9 . O her Hu-Asp variants which mght retain
substantiallyt I aBlASP é activities of Hu-Asp are those Z3 where am no
aci d substituti onsFiguee/E2: becfigunnticshbws tie @aediciod) trginal acid seqodnco (BEIQ D-¥gi3ONns of

the protein. Ln,anothe t) the invention provides an isolated nucleic
aci d nol ecul e°&Wi&%@%&f%nucl eotide whi ch hybridizes under stringent
condi ti ons toDET{AﬂLEIDDESQRIl’hE)Nﬂ)EITHE:IMNﬂOUI ecul es descri bed above,

e.g.) to | east 15 nucl eo erably, taq ast, ab ut 30 24
nucl eoti d&$, nore ApP ‘%F%‘B?V useg 18 ‘B'éfé‘?‘?“a‘g{l) - IO qﬁﬁ‘&ﬁ’%"(ﬁt‘? e‘ésc Still
nor e pref er abthy wdaldtie ubsayionadidindrily skillml dhdé o at | east . about 100

nucl eoti des, of o of t evi oysl descri bed n c acid | ecul
Such portions of Eﬂ“e‘f’%gafi‘g’ E%t%l"&p‘ﬁaﬁsﬁl@“q ﬁ%mg’é'eéﬁfb%san?
APP. Thxs includes, peptides of 39, 40, 41, 42 and 43 amino acids, extending from thc ﬁ
16



rt:fer to) eg.) at | ean about 15 contiguous nuclefltides of the reference
nucl eic acid nol ecule. 22 2 0 MAR 2003 By stringent hybridization
conditions is intended overni ght incubation at about 42C for about Z. 5
hours in 6 X SSC 0.19' o0 SDS, followed by washing of the filters tn 1.0 X
SSC at 65C, 0.1 R6 SDS. Fragnents of the Hu-Asp-encodi ng nugl ej id

nol ecul es descri bed herein, as well as 5 pol ynucl eoti des cazgﬁhgzﬁﬁ
hybridizing to such nucleic ac:i~l nolexules nay be used as a probe or as

pnmers in a pqu%@%&@vag amorﬁasd wmz(aﬁélﬁti ugndspgqurtard idPusd'aeds 2 9.,

to detect the presence Asp nucleic acids in | assays, as wel |l
as in Sout her rrequarten bbt FEQ. r{DbN@t 4-6 o€dIS 5. 130348, iesugsl RsManipIiingemoeratedynta| so be

e PO il ot B el RS8R RAE S SR ALE I calf . 21

the skilled art%]l san w ho0S6 A pr abl e
to the parti cwDavmehppiendseﬁdnoﬁ}sccﬁchmag&neande&rbopytemmsottawespondl ng to
ol at e and ampi i { TSR RARE RIS ¢ BREY BaBLARE ERSH ey hor
sense ol | 32FIEE‘T*"’Sf"%‘”’es‘e”c”o@’“#g’*““;’“ﬁfgg"'°§,"’ ”"““’?%"i*ﬁ"ﬁ‘ “21"""”“"“””}% ence

i u | u u
capabl e of bi n‘H‘i i thogs desrined i, US gé’ 4 '?Fé’"’gm& YR iy
Hu- Asp DNA (u&;lymgcreduaﬁmeseﬂs\e strand) sequence. In a preferred enbodi rrent
of the invention t e H nti sensc ol eqQti des duce Hu- Asp nRNA
and consequent pro ﬂ’mﬁﬁg%‘asw{%’ép@?ﬁ sﬁﬁ?eﬁﬁdﬁfgf’e%{‘ébect t he
i nvention ioncIpu@ﬁ@uhﬂmﬁspcdaedemgﬁtgmemwm xQE'ne\MchlmulIn m&ﬁmmameadxgnau vec
Tt es for Aan i ACERSTHER 21 ahuh IR AL THas e e FeiE feh s og) and
sites for n- i 'es) an
Hu- Asp2 havi nQnMufswbbuyA&maexppmﬁlzotymgdeﬁsgle-eémmmmna@pewessu on
systens (di scussg%*c{}el 0\1\4 %/ ﬁ‘iﬁﬁ mlar to or ni fh antly_dif. erent from
a native Hu- ASPF" I Ot R BTy ’fmﬁ sy W‘H’é PETReEhC pat t er n.
Expressi on of iddtypdiys APR vhmtae:muahnta)qno\e:ssaiemm it 8 i & Are\thd 495 aminsiacie
non- gl ycos Iate Hu RO I ides i sent, iL.nvention are
pr ef er abl yyspt \?\'7 W?gyog‘?ﬂge %‘?ﬁf’) Ig‘ﬁﬁe %e#gﬁa@r”&%’&‘ UETBIEY ﬁﬁg ially
purified. Hu- AscpmpldlAgPﬁeqht 7 $legmine ycid polyreptidealesecibeairbgt Ponte ptfal. ¢ 1P8B8YNamart | Ssues,

cul tured cel | 33,645 §ﬁ?f§§?5 Qﬁr'ltanztﬁ‘g!il (Fégs ec‘ 3?)’?%‘33‘0 5.9%‘@“17%*&8%:1

i ncl udi ng ammohium sul or et hano 'ori, " ani on or can

exchange chr omelypghiégiegcrivphbsKitagueiii F'l-.l#lo@ 88% Nw@mﬁb@i%@ﬁy?xm QMQ}
| nteraction cREANRGPAPARRKe Blib dildior IRich ﬁqgsaggcy tioR A (RN RS ¢ ©

chr omat ogr aphy, ctin ogr ap mance
chr omat ogr Bphyevierof kmywn yagiaat W@Pelsﬂéﬁf@rﬂb?ﬂii’ HEHF Gengt. 1a¥ﬁ3r%4)a tag is

added to the IysfRps &@&H&@Bﬁbx‘ﬂ@nﬂé&bﬁﬁf&%@thﬁ tERTAPE §hiiast @GR KErgs T hat
are well known to practioners of the art which include addition of siz

hi stidi ne ani BECTR feremenss of ARP other shap dygsshich gongjstsplrly pOBYSP e iAR fragmestvon by
bi nding to ni akglis, W‘ﬁ‘ﬁ?&xér&ﬁ@ﬂl%l@eihhirfo&@ih@cq%&i&%f%??‘?@h&dﬂﬂﬁ%tBS’sE -
pol vcl onal or nonocl onal ant i bodi es i ncl udi ng but not limted to the T7
epi tope) the MpchEpmiiRRePAR P2 fAgmapsef RAR- t opc) and fusion of Hu-Asp2 to

sui tabl e pgsot ei N PEKIANKS Bk ARY H:g!nggm@q; us8® lthe! abrfiflotaBils £fdrred to are to be selected
gl ut at hi one- S-transferase or maltose binding prt~tien, in a pieferrrd

enbodi ment  t h&8® s falipyring, Eyes letgnamioinglsi leftes apmraistiens - Sbich ) elao besedhare
C-term nus of pllided&Foliitls: Ty be added to the N-term nus or at intervening
positions wt ﬁl n the Hu- Asp2 pol ypeptide. The ptrsent invention al so

relates to vect or sAlRA% A1 Ajg ATERING ATerRic IASRARSNE. At De Aspartis peidasp. D

i nventi on, Cy8eih, @9‘% ROStGIG@inine! GANY; OINERGIMMIE ABHC Bl &Gt BlyRine /DY, Gf t he
polynucleotld nDIecu es of the |nvent|on may _be jOIned to a_vector, which
gener ally 30 nc%&%‘@é’c d{%,éf,e&spgqu@: ; Leucine, Led, L; Lysine, Lys, K; Methionine, Met,

M; Phenylalanine, Phe, F; Proline, Pro, P; Serine, Ser, S; Threonine, Thr, T; Tryptophan,
Trp, W; Tyrosine, Tyr, Y; Valine, Val, V; Aspartic acid or Asparagine, Asx, B; Glutamic
acid or Glutamine, Glx, Z; Any amino acid, Xaa, X..
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to marker and an origin of ttpLication, for propagation in a host. Because
the invention al so provides Hu-Asp pol ypeptidcs expressed fromthe

pol ynucl eoti de nol ecul es descri bed above, vectors for the expression of
Ei u-Asp are preferred. The vectors include DNA encodi ng any of the Hu-Asp
pol ypepti des described above or bel ow, operably |inked to supimaply
trarisctiptional or ttansfational regulatory sequences, such as t ose
derived froma mammalian, mcrobial. 15 viral, or insect gene. F~tanples of

regul atory sequenceg prasazmnzndnasa&ﬁusntmmlm Qspgaaeaﬁsbi}esm%awas, or
enhancers, nMRNA ri bosomal bindi ng sites, and appropriate scquencea which

control transRPEiSHmaL EharpasTHces asRartyINRirases, EHERNANE AsPARY Sromawes Bishasab) v

| i nked when t hgpsiaay Lalmsewwems&ammwmﬁm $1ds €4 Birgwd RphrtyLrbMA
encodi ng Hu- Asp. Thus, pronot er nucl| eotide sequence i's operably linked to

a Hu-Asp DI° A LRI BgRITUK “i“@“t'-h‘?a“ﬁf’%t &pese e PEbrdriafdn the shertigesniide Bftect s t he
transcri ptison mfg, B%orﬁﬁrﬁ? mﬁ%%%mﬁﬁoﬁ%h Q&upis ﬁgdégiyﬁmvﬁw%%k%%st 0 be

used for the cl on| n pol ynucl eoti de mol ecul es e I'ng Hu- Asp, for
the expressi of™sfbe 3%§[§°fﬁ5¢‘ﬂfﬁe‘btm§0%qsﬁaéfl"cséaﬂ'@éf@éb’&ﬁ%ﬁhs‘qqﬁe host

cel I in which 6shsmvtﬁ&;sreénz}gné k\sr&@mﬁ pe;u ganmdom M)mmfe@ctzs%oam @bl e, the

host cell fromwhich the de is to be expressed. Suitable

host cel s foff%RyREYsleayprsypf %ﬁ:#%%l mqlwéiptﬂaésmr%pmg e BRESPOL es)

yeast, and hi &Wéfmﬁéékﬁ"cﬁfﬁ&dlﬁo@é}dh%ollc@@&\@oﬁho%&ﬁﬁss&&seﬂhé%ﬁ?ﬂsﬁ%row The
Hu- Asp pov\%peptl des to be expressed in such host cells nmay al so be fusion

proteins Wi cI’?°Y°hE‘PﬂB’éP‘P@§§°bn§S1f fegANFRS PIBlotEiase Pi0sraPdides cSireh 19488 ons may
be included t @oaxldle@a&e £0-90 amiti &di€kekidiks of mar w&d/oatfdc”bbkdd shifrt 2 Ruehaqb | i t at ed
purif canon of t peptide, Fgr 3 a se uence encodl n

appropri ate sfb‘ﬁgf 6‘)[/‘i"8é“°c‘8‘?f‘fbe R HB‘E‘H‘S ‘?1%‘6"8 ‘ﬁo

DNA ﬁequence foﬂiss@b‘ﬁddgaﬂﬁéma&ﬂtd%e(\&ecﬂﬁtpﬁs%t h\lﬁardﬁghcd&ﬁbés?eorﬁﬁ&ed in- frarre
to t eHu-Asps Is transl ated as, a_fusi rotein
conpri sing t h& @?5 5‘"5‘@ ‘g%‘“ 3—‘\P§1A8$f§°”ﬁse‘ﬂtpf°é°é“i°ﬂ%‘t“°? ?‘ﬂbﬁﬁ&tﬂﬁﬁgp‘#n t he

i ntended hoBst waebskd mrxmnf;esveﬁéanduﬂre&sﬁma pma@e exilidnaesan the Cagnothetelitdt i on of

t he Hu- Asp poI pLl de. referab t nal epce will ved
fromthe Hu- ASp poF?}ﬁtg‘btf %cﬁlc &Eid |“d’r51 of dl—iﬁ‘e&gbg‘?‘?%ﬁ%ytsﬁaéc ?3'1 ‘Iks"(il
Non-limting endtwplksnatiie sphgmadnasteqﬂéme.qﬁ debighataihierdixeastFheAlspl(a) puddint | ci ng
the invention ig&gude the yeast I|-factor and the honeybee nelatin | eader in
sf~ i nsect ceﬁs .5 1n a preferred enbodi ment) the Hu-Asp pol ypeptide will
be a fusion prot eilpawajor kspesiof the dwentioh disdesed bagows progig oew ineulatiop abauei | i t at e
purificatign R:SesBR ed for
such a funigtl gjrll’Pal I owé %bve bi nc%ﬁgf[h% E}ﬁﬂ%?h%%g%%ﬁﬁgggﬁ??%% bi ndi ng
partner. For &P @ﬁfbwywqm:@s HGSWWWVMW@EOM}S toEernetd thi s Pesecretase asitpr i se a

peptide to fo u i ng
Partner, or pepride Fiavedsf BBy HERARREGLEREL: ROAUE dONGIAY S
i ncl ude the fmq%mgysqfhhmﬁ m&lqmtsmgnvclyerﬁq@g.kmv:mmduca@ofﬁs'ﬂﬁ ag, and
OnpA si gnal hadlg o) qne he art,
t he bi ndi ng l’# %“2?81\/\#1 t@?c‘i zesenuanﬁﬁ% ,QSLF 'fahlon OP'Idtz‘Ee eertsrdésflas e any
nmol ecul e @ cmh:pboomdf amherlthdii-lsg:rmt qurmasr(mtgsc haveﬁcadnndfm the tryatmert ofms) |

anti bodi es, on,]| ts t e and an tein or t| de wh ch bi nds
t he pepti de) su?:‘ ﬁ?%%'te Pg‘ag?ﬁ/ot g‘ﬁ SHEEe a8 é‘é@presm on of
Hu- Asp pol ypepttthqtexscpraalssmbdmhabmdmnlmasm;smdynkwghem: weakar yotic

I R e N et TR
vel | as menbesitk thclfesegrenes ar cﬂs&ueb@amn aRavapt cleptmé §iRY thefyclvn tere

"t ude aron: EEPASTEA AR R QRPEA G AR e Pros ke eRPoenlS S BeRPbn of

t he noconbi naus 5387 5122 Qhd dtéﬂ@rﬁé@ﬂroarwimth&exlaep%a xoTrbﬁmhbeI@F'mab&P Met may
optionally then be cleaved fromthe expressed Hu- pol‘ﬁf)eptl de. O her

N-term nal anPirgdestBpt waacarmes was pvglye ﬁ@&?uﬁ'ﬁﬂ‘flﬁéﬂmJ&B 366 PEEpYR-de to
facilitate expression in Eschctichia cell including but aot limted to the
Tl 1 eader sequence) the T 7-caspase 8 |egder sequence, as well as others

| eaders including tags for puriFcation such as the 6-H s tag (Fxatnple 9).
Hu 25 Asp pol ypeptides expressal in E. cell nay be shortened by renoval of
the cyeoplasmc tail. the transnenbrane domain, or the nenbrane proxina
regi on. Hu-Asp pol ypeptides expressed in E. cell nmay be obtained in either
a soluble formor as an insoluble formwhich may or nay not be present as
as inclusion body. The insoluble polypeptide nay be rendered sol ubl e by
guani dine HCI, urea or other protein denaturants, then t~folded into a
soluble forn130 befell or sfccr purlflcatlon by dllutlon or dlaly5|s |nto a

o o T r r Y T Y b1




2 0 MAR 2003 Expression vectors for use in prokaryotic hosts generally
conpri ses one or nore phenotypic sel ectabl e marker genes. Such gene,
generally encode, e.g.) a protein that confers antibiotic resistance or
t hat supplies an auxotrophic requirenent. A wi de variety of such vectors
are~rcadily available fromcomerci al sources. Exanples include pSPORT
vcaors, 5 pGEVI vectors (Prorncga), pPROEX vectors (LTI, BEMAR (3, VD) )
Bl uescript vectors (Stratagenc), pET VeCLO S (Novagen) and pQE vectors

(Q agen). Hu-Asp gy s§f9uh@m%m\to&%mcHaxemasdtcﬁm&tofgalehﬁnofvaqmngenera
i ncludi ng Saccharonyces, Pichia, and Kluverony~s. Preferred yea. St hosts

are S. t: erevﬁ-@imé)épmqs’ancbwt%me? refesigd o a5 Sut ApL(adiand Husr2P) denbest n an
origin of repljfatron xﬁﬁﬂéﬁ?nﬁéwoﬁm of hsplGASLsp tzq,awb@am%osaanw@@ponomusl y

replicating sequence ( pronot er region, sequences for
pol yadenyl at i QWO%@IMC@S %Wﬁﬂanqurﬁo@aveﬂfwmﬂamw tp$raitheKigng| ect abl e
mar ker gent. ‘14°‘1‘m l?:o{?ed% o&%biuﬁ by RofERhd3). YRgsh ﬂ'ﬂc)%scd%ﬂi B bl SRARGShut tl e
vectors) may als d.f'n addition 1o the above-mentioned features of
yeast vector sHU$59ﬁuF9ﬂ%e fneume e 3re enesysed prcdctiviefosm disénselsattsare r epl i cat i on
and sel ecti ongjshodeq ah&’hzl:rrs@c is 9REIb&L! aor%ﬁhtm% nPaJu &ﬁatemﬁgvﬂcé
expressed in y~eact hosts tray be acconp |she by the |n usi on of
nucl eoti de secpqeingidgo elnmdicrﬁgscpnessﬁéfastowlPuf‘lﬁeflmtcnheadamssieqeﬁem-@lsat the 5'
end of the Hu: di | ture
cystems mmy aPastisd BEECROR DG MRkl (NSRS Foock BREK SNt (Bl |12
preferred @nbmﬁfpemn)knmhnPmAspntQ@Qﬁdpmwxmmntsmnwr&qd are 20
expressed usi Fl:gorgﬂnin?ﬁﬁ% Sell dé?ﬁ%‘?:'ét?a?ﬂhﬁri-lus m%?y#@iv@d h Re

a can e Used To

Addi tionally, a bacul ovirus' expression syst r eapressian in
i nset cells agroressineeledPRoyAlthrukinthe andieotdnend peedicRid amingakid staueype & Hi7 (1988) .

| anot her pr abesAtl, BUNOMOHENLI. b, L EARR43R8) XPERI blhstugXRbessed

mar runati an hos -Ii'mting exanpl es of suitable nammalian cell

| i nes i ncl udefunpiéongi@Bargcterzakongt @GUW dislassdy Heesl thesauthorsigharasieria they |

Cell 23: 173 (435p) enfirtiiBAd £RAMIC 1Y &xpmm?ym i§ & bditich d%@es%@c%al ca%c%uuﬂed harst er
ovary (CHO cells. Preferably) Chinese hanster ovary (CHO are used
for expressi oif e formatiog pf HBot.Pepiide andensiible a grifjcal sppdn b deve P’@?m afélal tabl e

expressi on vector m%ouﬁammame rckéaemvehneéasmsmemoda%pm vir36t of
invention will of course depend }6)(8) l‘q‘i‘ée specific manmmal i an host cell to be

used) and 30 F¥-AfP3 H?@F‘FH%‘%‘IW Asp- h’él“&‘ieh%f?/“a?"f‘l%‘éﬂ”dExarrpl es of
Ew :ablh)e ezpreSfSI ?Hddﬁ&ﬁ&rgézﬁbddnﬁdf nt) tGe RELREDI ﬁrbnﬁstﬁagwhumwa@@‘éﬁm&ﬁaar naci a

iotech). A prefetnd vector for expression of Hu- y SS i S
DCONAS. |- Fgh SPTAPHIOE ARBBIeo B BUS: DR S oTEh P & SRePHIEd Pan host
gel | s (rjra;z/f| NChumk® aspappSpeoted3é Il(.’(Ha-IAsﬂntindl rvaalle ki ve glice Gardntsaif ctlmeqnmpmgs

erive i rom vira ed pronmt
sequences andprghﬁé%ﬁgf‘%éu%ﬁlgﬁmdvﬂ%m%g Hay g@ %‘gg%r’%’i‘?¥q>h2‘ DS

i nventi on i nciefmeesho tHaAsp2i chould mmedsrm to rdMScebdleHu-\AepiZ(i)ramdmh‘rmm)
cyt omegal ovi ngg %Mcﬁ%@gﬁov' N n%and? in ¥anrla V%.nrd:Psrdsta%ntgssu%s @0 HiLA

(Sv40). Met ho ZonStriction o Pesgi on vect grs are
di scl osed,2sf oandethaiyp2éh) anerexﬂem?ﬁasmblamtlBer@n(MIand bje:hlu.ssua ®he By (

312 765 (1 osapy PERS: e SUPRHTE vy soualy du Sl pORERR O B pf BV
present i nvenfragmenivthereal wiychivxhibis @tbartd protrassactpityycl onal  and rmonocl onal
ant| bodi es,  WAI ¢h L BeekRh Uhico kel AABASE d1G1ARS ayﬁu.ggg ggﬁf@s ABeRoP

polypeptlde expre55| uch antib |es rnay be pr
t echni ques. Stignificex hmol@gyawm @revmsly HdnatiBes: mamalizor spatyl piteasea | suichHay | ow

Ny, (1068)  PRbincih &, aphiien G QSR K o8 RER, £ Sk b i o)

9i ol ogi cal Anbély bessyt. SKvppl 216t5-2 (1992pd 3t emmdhm%@zemmwce 0080) .
Synt hetic pep S m no
aci dc may al s%hgpgéuse HTL' &8%0 (lg}gt |Tg§1Ho#‘$€‘sP\§' g?gélﬁg &ﬁ%@ ona

ant i bodies after Iinkage to a suitable 15 carrier pm ei n including but not
limted to keyhol e |inpet henmacyanin (KLI—Q chi cken




oval bum n) of bovine serum al bum n using various cross-1inking reagents

i ncl udi ng car bodi m des, gl utaral dehyde) or if the peptide contains a
cysteine, hi-nmethylmaleimde. A preferred peptide for imunization when
conjugated to KLH contains the CGterm nus of Hu_Aspl or Hu-Asp2 conprising
QLZRPRDPf i VWNDESSLVRHRVWK or zo LRQQHDDFADDI SI T K~ respect é&; The Hu- Asp
nucl ei ¢ acid nol ecul es of the present invention are also \Zaq/ﬁ Utg for
chronmosone identifreation, as they can hybridize with a specific |ocation

on a human Chmmxmﬂ*bexﬁiaett higBholoRBy WK @ei PEite lcOn sl isORBIT For asgayl Whi | e
Hu- Asp2 has been localized to chronbsone | 1 g23.3-24. | . There is a

eucrent need PoleaseyaTRGied fromthpaVissFefdatabags-t es 25 on the chronosone, as few

chromosome mar ki Ngryk GRASIRHE s enedleiOdh A Gésitfaks smuemqimﬁo(xrce nds to
pol ynor phi smsé\ are presently avai ?abl e for marking chronosonal ocatl on.
e

Once a sequen®e neRpotignsnquengsisatpding Hy- Wéé#“s’é’%?ﬂ%ﬁ?ﬂ%@ﬁ’a&”@@&&ﬁ‘?‘&ﬁ -18He
physi cal pesi td 90 I NHE SRLPES fo % t&ﬁo@darsemeﬁéar@%caaﬁ:@ BEAGA(S elndtugd Wi th

genetic map data. The rel ationship between genes and di seases that have
been nmapped t Beclepdesegyance igived uey kgt %ipf SRR TP AR srespendsdR RE RYGI9HA: hr ough

| inkage anal yglySencodhesdig Hi-R6204)! ﬁ*ﬂ@tsbtfa@&%dgé uBRiés iof BNlAYenssHiAGRPAspYENesS s

daerm ned. \Wether a gene ap&garl ng be related to a particul ar di sease

is in fact thBU@apRK® ’é‘t“'l’-‘h‘b‘P %‘éﬁ?@‘%#l?‘f’té‘rﬁxﬂﬁplﬁéﬂé‘i’?{l ned by conparing the

nucleic acid sequa&qed&eﬁwﬁ%aa&%admmams@&éae;et;&dcmgtsbusb&uaér&mmo 20
MAR 2003 In anot her enbodinment) the Invention relates to a_ nethod

assaying Hi- AR dhrcauclspridesysaenas; ¢ty g silu Hisdip2(phy Ard HBW‘W%fbéhT‘FrN‘b&Pes

i ncubating i NpgRbitel sedhehdas of e eé&np@beﬁn&pwd%mwfoab&wDt@bh@n&umta&at e
including hut_ not limted to a .rynthetic peptide cont g
H‘yf ““'ﬁﬁ t2ipgdon

secret ase cl eBRPSYS 1her WOFracumstsy Hspveyssyas iy KRowR in it Biciee
found in a SV\&dsuStthéMdeﬂcch}dl Fhal BRI bask eNorsl INuslabB séﬂtkuch dbbﬁﬂﬁ&ﬂayno NL,

such peptide c ISI n e ce SEV1VLDAE R iin a uf fering

sol ution, pref¥ g"’ﬁ‘gﬁ' Egbﬁw‘e@ FosmiT i B g‘?%g% s“é ‘ﬁ'i?(bé’ Hpl e 12)
usi ng cl eavagmm ldehﬁbap&pﬂ'u: dﬁuartrmmlémﬁedeqbgnchbgb ghyer fwmmmmniolemlu dThe

chr omat ogr aph a_neasur.e of p, prot e tic at|V|t Preferred to
assays for pr%’ﬁgf e %??ttfc\ﬁ%’”ﬁ‘ﬁ%ﬁ' 4 "mm?do ﬁél“f ¥ qﬁ"guc“ﬂx mﬁém{sl ‘@e%assay
substrates. Selwed indwabih ehesamb sArr extoe 1 semlnud\etup:evpsultdtx&n\nmcmhn lbadeietiat bfached a
paurod tluropforg n@c‘:‘%ﬂ&c?% &L‘ix? ’q%g%f:“ﬂt E?S'chtzﬁaé‘iﬁ’ebgl@%& and

di ni trophcnol ;" rcspX Vel vage o e pept e Hu-Asp
results in i norieased ﬁtumeegdbdléfer oo e whighsivould B@ep!adlafmi dwﬁof-hetﬁélal

f1 urophor g4 ang, AHERGREEA b B ki Q&ﬁ@%(c?
pr ot eotyel?: activity Ut celoggt%gg e‘?lngtfl tatl:s) e %ubst ates that mcﬂljde t he

P2 and Pl ani HeAde QfdhﬂprP%Nng"etlm ipdedse) PN Aothemically syprhesizrd RNAgPNA nked

to o-nit rophefa&lmaWﬂtﬂmcﬁ&u@m«ieaddlcetﬁaﬁam@meﬁoﬁ RRbortik SRVAFDNY mby1e HU- Asp
results in an increase in optical denS|t¥ after altering the assay buffer

to al kal i ne pfpaited byrfewernite & APSRHCHHIRTY MiRdby Hydma ANA desqtibed ‘FG‘“a“%t@t hod :

f Olr t het l gent hl&hé‘?tt!(xj@farectferl]laﬁi\ﬁﬁﬂ&rﬂm b &k wttﬂfnggtﬂﬁ@&}uaé%&hﬂ&ﬁ fréint Ofe Hb- A@p?H;( A;SIO
pol ypeptida sel ecte ro e grou consi sti ng 0. Hu p2(a
and” Hu- As B2 ( bSeauprethateY il @ame i Eg“(*’éj“ "B%P‘é‘rt#ﬁ nﬁ“ﬁﬁéanzfet’tdv;%ﬁtsﬁ sai d
Hu- Asp pol ypen_gpl?eAlzmsbh&o_afpasﬁﬁ%@@ﬁpﬁserﬂu{v&ﬁ?n .agent and in the absegce of a
test agent; an conparin activity of s tide
dctennined in the é%gtr‘)sdé DEfPCY Lh i EERLE Bife RO ﬁﬁgt %Ff‘g g‘ds"éﬁ d
HuhASIFq) pOl ypeiﬁfcb?ﬁdeaacaﬂm Iu[lﬁdudn&sl Te ﬁdﬁ&ﬁ?ﬁ&n(ﬁg tﬁtﬁlpﬂovﬁdisimﬁgﬁﬂﬁdexwhell:]eby
a higher level of activit esence of sai ent. tha t he
absence of saff PYEY °é§%vh‘¥gatpﬁt§1“5§?§‘£” Sf%?“§%ﬁ°8‘“¥3§t°tr§’§%w{'%ﬁ lWE&é&Qed t he
activity ?31') Stk Giugbiuro&s\phml lyzm?ﬂﬂyudaeotﬁuehmiresbﬁ:o&an IeAfe pdlfpeperid hwﬁﬁdt

Hu- Asp pol ypeptide in a ce ree s re t hat
eapre, ~. s Hu-&%ﬁ‘agle‘ﬁél“\‘“ 0, %14, SEAReRER gts %\?5“1@3?8%%@?% 'é(gf‘ g%éeltpnﬁgr?of"her
enbodi nent, t Bsgnichtd @idfebON rel ates to a nethod for the identification of an
agent that decreases the activity of a Hu-Asp pol ypeptide selected fromthe
group consisting of Hu-Aspl, Hu-Asp2(a), and Hu-Asp2(b)) the nethod

conpri sing 20

:




28 2 0 MAR 2003 (a) determning the activity of said Hu-Asp pol ypeptide
in the presence of a test agent and in the absence of a test agent; and (b)
conparing the activity of said Hu-Asp pol ypeptide determned in the
presence of said test agent to the activity of said Hu-Asp pol ypepcide 5
determined is the absence of said test agent; whereby a | Quewal Bye! of
activity in the presence of said test agent than in the ahsence of said
test agent indicates that said test agent has decreased the activ ity of

sai d Hu-Asp pol ypeQld slevidedUeteid & tpiriSAMHDARs RN eyt bith trddofibinadF Bhd non-
pol ypeptide in a cell free systemand wth cultured cells that express

Hu-Asp as wel FeCq@Pinagl iMost Snngranty grahadn PRIsErdbrAsPRolyPrpHir (16K Ve derBoth ment ,
the inventionphahdatl q8est &cﬁd@?ﬁé&daﬂ@@&fmuﬂﬁg F&l}pe{:ﬂ@&ﬁ varizhkelifeleof R hadi@@S Ur i NY

processi ng of arryl oid ~p cgm A~) from | oi d protein precursor
(APP) . The cefily insee calisap mﬁl@ﬂéﬂ#aﬁﬁ%mdpmﬁuh@mlmm of the H¥rd§p2293

cel s (1-1E1CEAkoh EBmballefd JhdeQitk haiRiiid celflGhch Vit Grflrd H bR aRo Hetibus

(G ontech) containing a modi fi ed human APP cDNA) an intarnal ribosone entry
site and an elhrIPfves] vajiapte ol fHwAFRZSROBREPULS insprperaling (oEErRYid ¢aEMANE fcilie second
cistron. The 4BRqGINr Il ¥mBGEhdA e
carboxyl term nus of t‘ﬁgﬁxggﬂcgfﬁgbsgquenCEOﬁQHrp?t%;éé]n{:l?%g‘gggﬁ%?ocgEs% ng of
A~ peptide friepavenadio amroteaytizally gegyegforny pithsr inctvassforyied gelis %éﬁ%flméﬁ%ft@cesm ng

is 60 fold highef.idapy h%eéﬁ@ﬁmlc&eﬂ?ﬁ%é@ﬂéfﬂiﬁi% @%@nﬁ%f‘tﬁe HY 23 3
cells will be useful for assays of conpounds I N epti

processi nd® TPAXPERG deginndng with &e%w’eflmwamlﬁ@mr&m&% I‘{/%’Pfﬁ%aa’?dem dues
to the G terngenvgival inelukBg fre%?ﬁntssafrwn@ﬂr&&l@&ﬂ»,ﬂsum&xvlti&u@&dd&;@u@m no

acid isoforms, to | soforms o havi ng nutations found in_human A

i ncl uding t heS SRIHSER IXNPS: 20d: 220, thesracain & ofibe biof fagical)ack ritiesof Hy-Appas also

fragments of Witk ttﬁléb?&beéb? tele@nctif@hildhl NOF oblufsd) dnb Bf aRNBCkET iATR & ®AVage
site, to Cter fragments of APP contajning the ~-secrciase cleavage

oL e whi iy TR B AP ST e TRRE P Gt e HANe. o FapTaria] & Br ooy, do
for menbrane dispws HuQﬂEkpadadv@eW Qibjecthg tAd) Clarfatk, erivativi aahaérﬁoagrmm@ndﬁfd APP

whi ch have been oper abl ked to N-t er.m nal ti.d

menbr ane i nsef gsé g ‘ﬁgpéﬁ‘spévb‘ ‘f‘tﬂé’r”%pé(ﬁgg'ﬁd’é‘gf“?? g‘\%@“ﬁut not
limted to grtbamoridxm&reesmmtc pasmlecommﬁngahd(aiunmmcphqmbﬁbase(;agsunhthmhat
~-secretase c vage rel eases.th |nf t he surfac f cells
expr essi ng thcgt-fz"r?t%loI%k%pcmfesgng ﬁ%\x}l ng g nera#{? %tampﬁ%ﬂrﬁs,@ﬁ I on,
the sanme wi | | and@SHoacaver sita déqugnces, fragreents dal whigh theﬁmegoéthtmmdmﬁlaoweng

exanpl es, i . QYL |, nded as
e ng. %o S8 e itS taicabbaltiensin N B (DA vBlr sifthed MENCE

Al gorit hm Ur e¥ighin therscopiqeof| thie ipvéntion Aei ﬁmmems Af Parésp lin Pﬂmhetatéﬁnsmamtam

I dentifccati Nfynfin fas bEdnGIRBRAAS RBEY FroduddbP bEATASS? in a sSHENIE BorkNmVAbAREP 11:

embodiment of the invenrion, the two halves of Hu-Asp2, each containing a single active site

DTG or DSG sequence can be produced independently as recombinant polypeptides, then
25 combined in solution where they reconstitute an active protease.

Hu-Asp variants may be obtained by mutation of native Hu-Asp-encoding nucleotide
scquences, for example. A Hu-Asp varant, as referred to herein, is a polypeptide
substantially homologous to a native Hu-Asp polypeptide but which has an amino acid
sequence different from that of native Hu-Asp because of one or more deletions. insertions, or

30  substitutions in the amino acid sequence. The variant amino acid or nucleotide sequence is
preferably at least about 80% identical, more preferably at least about 90% identical, and most
preferably at least about 95% identical, to a native Hu-Asp sequence. Thus, a variant

nucieotide sequence which contains, for example, 5 point mutations for every one hundred

-
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Mat erial s and Methods: C assical aspartyl proteases such as pepsin and
rrnin pocces~ a two-domain structure which folds to bring two aspartyl
residues into proxiituty within the active site. These are 1o enbedded in
the short tripeptide notif DTG or nore rarely) DSG The DTG or DSG active
site notif appears at about residue 25-30 in the enzynme, but at about 65-70
in the proenzyme (prorenin) pepsinogen). This notif appears Tt MAR 18bout

| 50- 200 resi dues downstream The proenzyzrte is activated by cl eavage of

the N-term najucRé BPdothpark toSa iald BE-Asked, MRl b 9595idbnnal €k afvedRdi@h.n
structure of the nodern 5ay aspartyl enzynmes which 15 apparently arose by

gene dupl i cat FRsrPemeiaeg of sqyense ddentith adso 1med homalogyy betyesn 2 native vod & PWARRTG - - C
whec~e X denofigast RguddediiaPiaids b@fdc&:hxﬁnc‘a.ni’o)/'!?mpie%} UhikEng (e Db tLdnal
pndoma~n, and Y denotes the center of the nolecule where the gene repeat
begi ns agai n.USing 2phef thyeqmpyfer PIRETAS CPBRPR \ FmRipye rﬁ*t!sfrhlé perPosaughiAe the Gap
protease, §heyodsR '('ﬁ%@&\tsmoﬁ'dqﬁfcn@c AQMEQJ f’acf?:fgc,t‘h&sléy‘@ SO0, rCc%EJcH@EHﬁxﬁ& of

wel | - known enzyne sin, cat sin™D, renin. etc. They have no

prosegnent, bgPu ﬂ@weﬁwg-ﬁerab!’e* &a‘wﬂy‘ﬁﬁwwmwwmdmﬁmﬁﬁm@ t he
gag and IOOI Da[a@b@xé?ﬁaxﬁfmt hgszMhﬁsz 4§08 (@G¥1ybe represented by:

nononmer"” only has about 100 aa, so is
ext remely par SI mN%@%é’%@fn‘?ﬁ&l’%W@ aif] sequEnce Ay by agsaFplshedohyorny £f @
"diners” whi cluraver »efowmechafq@l@sr @& @x%ﬁ l@rmﬁﬁzﬁ@)magq;e EAHRENS phitSular

N-term nal prodomain. The imted |en of the eukaryotic aspartyl
prot ease &tt | H@UAY pRsEUrEsHIlieknoMR Lo fs#’élﬁfﬁmfaﬁ %’élaﬁ%ﬂ‘gE'S’Flee‘@Hqudons f or

novel sequencRagkeSil, SREHRNRESibddEY Wallidrler Y G540 92: 253019869 Bk} He8 (GaRd so in
this case woul d %e unl i kely to span both asgsartyl rotease active 30 site

motifs. InsteddP W8GRl BeTedrriaees. Lapwagy €85y @Rokkel9)Tmith efeflelf¥RYicgenont

is estinmated En@innlaPrincildd dnd MiRodlOBle e Wtss (1081)); ARS €.5. Pasg by 45518, 630 have
been sequencedaggﬁl{gge correspondi ng hypot heti cal open reading frame (ORF~

has been pl ac® e dat abase Wirnpepl 2. W used this database as the
basi s for 1a whol eHgep naristakvithih :ae Iaéoghar teuinsdnyiod enal Qbmﬁwa:bnsaxsmwenyyl

prot eases) usj an algorithm.t we devel oped. 30
specifically Sfxpggmf%i%‘"%lﬁsp&@m rlnb\l;ﬁ W'?b‘*”f‘p‘{f 1H8tASP %%Pthdé
pr ot ei ns contad mplangd bydiffEMEAS residuaShat dmhotﬁber‘MSews@d' dndfor tednery st thehi ch

was repeated f£0 [ L ogrecaover . onbi natd ons. of tLhe
aspartyl noti u%ﬁ‘%dﬁ §uc§,,;83sﬁ{ug§néé1;a?ﬁ%é&% ?h% ac?"écé‘o?am sag’bné’raﬁ or for
FASTA for mat redidug hfviggosmitari physéso¢tBicaDirgpeyties, 'shighrad subisRXi@ig anm ah;éwldslduel f
(posh) { beslme @yig&rg ) 3P e, or GBlrich 38 beeRben 1RG0 R UG acll Arg a2
post = ex(rest secono['l %* to | Eepo 8 %a? } 90s
ksl n", >", $0) ?314“&’( @bbm Bm, ryideTesgidyxe\Gla @pd der. Shydaamy! erbsidues ﬁasaanTeu ro

sear ch W)t P el rtatic WG4} PAR Sndl WD lﬂﬁﬁéf’%f&ﬁ%n regarding making phenotypically silent
ftp. sanger. ac. ut cl publ dat abases/wotrng for Sequence entries containing
c

13 at Least t3frorsrE sphapess may b faund i AR Poienge &7 1888 I3 L0LEHP @Ber3000 -

charact ers OrHd-R§SvaridiOsbichimight reifl shiR{aBRly e bioldB{cAlSactiVRieS ofHh-AipWad @6ke
manual |y from Wrnpepl 2 as in_ an case these were unlikely to_encode

Ropartyl Bt orUEECERE PSR BRe et Bt A areas outside funciohal rogions of the

protein,

ET

(@]

In another aspect, the invention provides an isolated nucleic acid molecule comprising

a polynucleotide which hybridizes under stringent conditions to a portion of the nucleic acid
molecules described above, e.g., to at least about 15 nucleotides, preferably to at least about

30 20 nucleotides, more preferably to at least about 30 nucleotides, and still more preferably to at
least about from 30 to at least.about 100 nucleotides, of one of the previously described
nucleic acid molecules. Such portions of nucleic acid molecules having the described lengths

refer to, e.g., at least about 15 contiguous nucleotides of the reference nucleic acid molecule.
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20 The Wbt znpep 12 dat abase contains 12,178 entries, although sone of these
(<1096) represent alternatively spliced transcripts fromthe sane gene.
Estimates of the aunmber of genes encoded in the C. el egans genone is on the
order of 13,00U genes, so Wrnpepl2 nay be estinmated to cover grater than
9090 of the C. efegans genone. Eukaryotic aspariyl pnteases contain a

t wo- domai n structure, probably arising from25 ancestral ge?% m%%djcati on.
Each domain contains the active site notif D(SIC)G |ocated Trom 20-25 am no

aci d residues Ey@ﬁﬂlg&@-ﬁﬁ:ngf%m Rondh{dGs i ididn@ed Jv@tjmg_(xtqncgb&o“ht\éb&ﬁ Q3€35GboR!
ttaot ransposon proteases a~ honodi ners of subunits which are honol ogous to

a singl e eukardyohdus im§pa bGP | fr PR% dlowebbnwishing ofithe A s kP Bt SHhad 68%ed to
search the W”O%@%b%z dat abase for proteins in which the D(SII~G notif
occttrned at least twice. This identified 30 >60 proteins with two DTG or
DSG noti fs. Vi sual Fiegrsqmesotf thetuvsep-eaending nesleedciignolepnies deserbed eraivh pcvelitah e

oeting t nd ofPYARtRY cenHAT R Bt S YRR il Bl B R BPRRS 11 C

and viral aspartsynmersot e aslgmereseickan shagtien (R{R) e BuchPROExInIdy vaseduspdodgeatear ch

ot mann K., TS TR SRR Riel Bl BT sl REEL fsopcien BiEIER L

24:217-221( 19BR) )Cell Types expensnptied smmaoaler bedgniifig byabe ok ofchpopesiSuch

sequences. O 013%5 '\éﬁzﬁn : t al DTG or
DSG notifs an(HPt e%ﬁ%%l‘?%@%a r‘yﬁggggﬁégg@ﬁﬁlgqi%gggﬁ%ﬁﬁ?te these
seven, thr®de wirbletohngadieplar hpplisaine SRS’ @rdt prififtp (@ si@ndiFto Mg tefminh nd
FZ1F8.7) sugggpf jdif ) SRR 2R LdaMo RE1aR" e pse by
ancestral gene %B%g?dtc@?%&nmllé\lffgggt her Oa?Fan?\nﬂH? %%lggsa%%hﬂ%yn%ﬁggq;@r{o
FZ1F8. 3, F21F8sing eonvreniionabgciioese present in the same gent cluster (F21F8.2
and F21F8.6), howey@L, ustlERGRE bAE MY mcisik 394 ol R bfisentexfauat i ve
BLAST searches with these seven seguences agai nst Wrnpepl 2 failed to
reveal additi SHeAPUReRHdRsFAmBrdRETIREIA-SUBRASE BdEtiS adid searracecsapailcedf pinding demone
cont ai ni Ngst Weargee PRAH N A NGidg i 3c04e s@ﬁﬁ),@tﬁuf-.kspabﬁ@-@gir@eﬁlrﬁhsc\ﬁctslﬂ'aﬂﬁch C.
el egans sequence agai nst SW SS- PROT, GenPep and 10 TREI VI HL reveal ed t hat
RI2H7. 2 was t & E1Bsed? ol RERISMORIBeR 00k e KRGREPRnesfal FHiahsPa SpHsFRsy |

pr ot ea;ses) andligdnadieotidss iuce ré@aspsﬁmhamf seg‘iv‘neprddg&}io&mfm-ﬁ:’;ﬁbﬁ%ﬁﬁidewhw e
CEASP1) F21F8.3, F21F8.4) sad F21F8.7 for ubcl ust e I.C ad the

| east sequence hon’él W@E}“’% BS%WWF?%W%U@W&%.WWE sTBh®" f"%g?&bp) t he
ptrsenilins, ancipdbnatitdymaad glyaviationoBott @eHAsphhdd HinagrRanvd dabdnivaledcteploar
proteol ytig processing .at sites. which conformto the supstrate specificity
b “the T Br bPER 8 T ufba gt Pt 80 P of Set aG AR BaiBE Rl 1 e
sane subst r at dusAspoixpriessed in yeabtgirtmanirealied exprespiomsysttms ddisawssey ibrigwhmen&ani sm
for causation_of e n . [ ' L 2) . We
sought to ideﬂlﬂﬂfl ign%\gééﬁﬁgﬁnﬁgnﬂgé%g%& ao%%g{gg'gééio%lg@g\%ﬁbg&g%%%[ scan
in C. el egans aadglyrosvidtion paieme Exprpwsion pbletAsmjinbacieriebexpressian sashiwsrvall providhe

aspartyl proteggs y&EﬁItlJ}?u-kfb@t we had identified. These seven aspartyl
prot eases probabl'y conprise the conpl ete conpl enent of such proteases in a

sinple) trilticel | Thearlypepkidaspbihe preyaseisecntiorare Bralerablypravidsd &1 ap ivalrodtfern,
aspartyl prot gasgsredhly P QubsQnbanG bESRASHWALY : g{ﬂéﬁh@:%% bR Q8 Gerdand pRlleg at i ON

of an ancestral gene. The other three candi e asparryl proteases 25 (T

18H9. 2) R 12HFCD tigphgs. Cultured gofis, oy regpRinanp erlFuitesRi ¥ R R Bt inslvdieg nal i an

gene sequencegmmdrium sulfate or ethanol precipitation, anion or cation exchange chromatography,

phosphocellulose chromatography, hydrophobic interaction chromatography, affinity
30  chromatography, hydroxylapatite chromatograpby, lectin chromatography, and high
performance liquid chromatography (HPLC). In a preferred embodiment, an amino acid tag is
added to the Hu-Asp polypeptide using genetic engineering techniques that are well known to

practioners of the art which include addition of six histidine amino acid residues to allow
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2 0 MAR 2003 Exanple 2: ldentifrcation of Novel Human Aspartyl Proteases
Usi ng Dat abase M ning by Genone Bridging Materials and Met hods:
Comput er - assi sted anal ysi s 0oJEST dat abases, cDNA , and predicted

pol ypepri de sequences: Exhaustive honol ogy seanchcs of EST dat abases with
the t:'EASPI, F21F8.3, F21F8.4, and F21F8.7 sequences fail 635[510 reveal any
novel mammal i an honol ogues. TBLASTN searches with RI21fil.2 ¥ A0honol ogy
to cathepsin D) cathepsin E) to pepsinogen A, pepsinogen C and resin,

particul arly girgedign byGindH Go MRkl fimiiobibzed oh BSuiABIE bdb?o:ﬁ'eﬁ@pestfbﬂ poftioml &al | ed
to identify any additional novel manmalian aspart roteases. This

i ndi cat es t haforoglenabantdodgnineudiesbHiBolimitsd e Q‘CEBGP‘&P?}@@H}’%FP&W& g e

| ysosonmal  aspasd aphogel SdGaish oMHLCAsph Bo SHANIR bdtelnSpahifey BaEALLHLt Bt @i Re
family that arose through duplication and consequent nodification of an

ancestral gengutathigneritramsfergse op meafes binding PRGHD. In 2t prefcrehepbAdHPICe¥| egans
sequence, i depiljibd£anR6 %G &g uéﬁ?&wamo%&?@%ﬁ& o'mwgebmmy'bga&@&@dl ng a

novel human aspartyl prot ease (HUASPI ) . describ abové in Bxanple 1)
BLASTX sear chmwmmowmﬁspmmsmogs awmﬂumwmﬁcttv aal ed that the

active site notif gy %;&mnv%ﬁﬁ’dﬁ%?elﬁés' ) U%Mown&&eth?%l}n\ﬂ@e&hé &ictlesOt her

aspartyl processes. haustive) repetitive rounds of BLASTN searches 20

agai nst Li f e SE¢f)e inyeptiogeasrell aahmt qel drapsfasmpd Withsspel wiclose Anyoef dbe Rolypycieptided 102

EST from mul txh&lec%lc@%'xdv@ﬂzﬁh'ﬁ bttpﬁﬁedaﬁ%&&redmtm bedllPinR0es 2GARLDE The S
L sequences in this contig found in lic EST colTections al so have been

assenbl ed 1§ ntBAker $phan eriginRf Pghqauwfﬂmmw arpst. | Becpyse dhecinysgiond@Ront

Rescarch (TI ??bwdc-fm AEbQEi i 8 graked e :ﬁaﬁ ShnubiBitie BRI AbdcAtbd bkbvE,i Nd any
hits in the t abase for e contig. Note that the TIGR 25 contig is the
reverse conpl‘l?ﬁ‘@ﬁtf“é"f“E‘Pféssl?FP%%\éd“EUﬁPF e dpe vhstom dackidp P4 eorpdiis Y <t ar ch
of Hu-ASPl agaé Helsp Wmd@dwcdwaﬁvféi&mmﬁsmnkea o/ cranyieingd one
honol ogous EST i n, each dat abase gll ncyte clone, 700311323 and_ | MAGE éﬂgone
313341, GenBaKKERAITEW replaonnIsayentRe1 1833 WP dsavdtpm § pammaling FFrdly, ches
with the assevial, eduﬂislAgaeq@amges‘ afrregxlnm&@&qhera:gainasdle da@kdmp&&aLprBa&aqFL and

the public EST databas a rel at ed hunman s
(HuAsp2) reprE@@REed ’M@“ @T" "ZE’@%‘?§§)‘” AREPRYA DR rllé".%partl al
cDNA sequencs:onmleahssnlaxoslmglmnsn‘ﬁaa rnb{tmlbomlhmdmettwsaﬂacomhhhgww whae ttect i ve
site notif of 2 LAST
sear ches, conrf é}gé"{é&r@%l es tg%glpkﬁgques%%éﬂ%’g%él UZM%E ’v{'/erggépgrforrred
usi ng the bi oiunwprmquw s opdrablyplindsed uedium@rﬂhmeequqnt%éqpmlmoteemﬂ)t and
Li f eSeq e €4 cnhe ted protein notifs were

Ase @%g <! t%@qﬁéer (Eﬁsc&xf:@cmdfﬂﬁ Casp sEcﬁgﬁcE

identified usi roSite |ct| ary (Mtifs in GCGQ? or the
Pf am dat abase. Selection of suitable vectors to be used for the cloming of polynucleotide molecules

encoding Hu-Asp, or for the expression of Hu-Asp polypeptides, will of course depend upon
the host cell in which the vector will be transformed, and, where applicable, the bost cell from
which the Hu-Asp polypeptide is to be expressed. Suitable host cells for expression of Hu-

25  Asp polypeptides include prokaryotes, yeast, and higher cukaryotic cells, each of which is
discussed below.

The Hu-Asp polypeptides to be expressed in such host cells may also be fusion
proteins which include regions from heterologous proteins. Such regions may be included to
allow, e.g., secretion, improved stability, or facilitaed purification of the polypeptide. For

30 example, a sequence encoding an appropriate signal peptide can be incorporated into
expression vectors. A DNA sequence for a signal peptide (secretory leader) may be fused
in-frame to the Hu-Asp sequence so that Hu-Asp is translated as a fusion protein comprising
the signal peptide. A signal peptide that is functional in the intended host cell promotes
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Ful I -1 ength cDNA cl oning of Hu :Aspl The open tzading frame of C el egans
gene T18H9. 2CE was used to query Incyte LifeSeq and LifeSeq-FL dat abases
and a single electronic asxnbly referred to as | 863920CE 1 was det ect ed.
The S nost cDNA clone in this contig) 1863920, was obtai n?eiﬂylgzd] I ncS~te
and conpl etely sequenced on both strands. Translation of t 6 03 eadi ng
t0 frame contained wthin clone 1863920 reveal ed the presence of the
duplicated aspartyl protease active site notif (DIA DSG but the 5 end was

i nconpl ete. ThgrkRI SdRfionbf ﬂhm&hsf@map@odm&mﬁgqmemw\w@caemrauncd by
5' Marat hon RACE anal ysi s usi n a hunan %EJ centa Marathon ready

tenpl ate (C ofiEdved Aym ")3? Fu-Agp,pq &Sﬁ%dé UBPY GEFIARI%E HiiATR ‘B?‘lui‘Fe‘F”sB%‘H"T“FEa for

the 5 end of egdnPRS ofl & udiRss a2 te Wel h priRiciag URAARRIdAMAJNRE ugpest fic 15
for the I\/arathon r eady E‘% synt heti c adapto}tr, in %he PCR Specific PCR

products were WW@WI“W@%YM@B“BV%’%?‘%%W%M ng and the resul ting
sequence assenbl edyy we&éa%r&%eﬁﬁn@&cqi@wn&zyg&ﬁégaﬂl beOa YtisBh Gridiewmanpl et e
ver al

codi ng sequence of Hu-Asp-1 (SEQ BY interesting features

are present |chuﬁféameiefpéasyusaml%usaema%&aéwaf@mm% PRlypestide: Manypftee 1, SEQ

ID Vo. 2). Thavaamyﬁe?e;&s GE¥ALEY heh & AlbsbAM 10w Sachi (obiddinbSdr HeGBsideforkifl 1EQ M
No. 2), a pro-se a catalytic domain containing two copies of the

aspatryl prot @’&‘9‘@8 &atieye F§T examp jthe ey prigyeptidenipays e Brdifed ot REBAS he
first and seceafdid®ifbitta ﬁxgxb@ proRdid &&cﬂ @e@my big®Qo a%&uﬂygﬁmwbﬁﬁar&dawl d

correspond to the expected size of a single, euharyotic aspart pr ot ease

domai n. NMoWe MNIR-ERESE| sFgmples 1qf osuch RTRHHE e85 el Lhey 6Hs ﬁ‘?&ecﬁ“&f‘ in" tag,

t ransmenbr ane nhekpipRikifin ¢dgeE5 T URSard EtnOdgrialNseflefdelhd. M. vill b BtersiobShyCont 8f M NUS
whi ch suggests that the protease |swﬁgchored in the menbrane, This feature

is not found PRI ¥hipe dtnibs bindigg peser yhish desagnizerand binds tp fhe peptide may br 3,
Hu- Asp- 2 ¢ DNAsoleAfle bScdi@hid DRI Gl lidhs FX ) keql iﬁ'm@emmﬁm)(\ﬁaﬁlﬁ)o&é‘saﬂr of the

or ot eases. and TSGR YREAL 3 Ry RO OHGTHR VST O Rl SRR AT ERAL Wuran

ortholog tw® the CSueibegwda&egen:eeﬁxékaﬂgommﬁpepbrypdmﬂa uﬂ:ﬁxdbﬂtprdkap-o&s yehkre

assenbl ed conti p sed. t o . or ar.al al o si ng
the BLAST seaft ‘%” T“IE{FH %ﬁ%%@?‘%{agff"% myntafb%“%egx(g:a&ée& gnl %(?:gﬁt mat ch
3a 2 0 MAR 2AghiBclidGR8s5Cie)genvrd Esch@phtamm@luebgd B0Rmelthasrved a5 dembars y was

f dinth } f 0) ST
the a1y of ChiGET TeafiBhBuRZSio e e SUBLIEa 1ol bpfkadtgoeb L [ 5T 01
EST cl ones. cBNA ellbnbspzmmm majeireludd el Nogrminah giethiqoins sesidug Ue desditahal ysi s
f h | t el
sggtTeﬁceu?rslnbg%h Strg{%ﬁr de@ﬁmﬂ% glpm%y&{cmt The Wwpme =Y

one cont ai ned” an 1 nconp te 1266 by

open-readi ng FrigRdlyttheatbe éh&‘@dé‘@ﬂébﬂ%?f%ﬁi Ha- AéEPQ}YRSB‘M?pQHFF Heermipal ‘F‘a@fked an

initiator ATGaGarclilifes San 5Mided BIMEGL- h@dﬂpdp}pqsaiae el efiffe i8R HEEherig LAl ed
the presence of_ the duplicated a;ggrtl)%ﬁprot ease active site notif DTA DSG

separ at ed by fJuincludingPuppgt fimited fo Lsahente {{retspas 8 dpdar sa85795- 84 eases

of the L~ feSe@eE&ToM xamxs%dlaﬂ@tmg‘slf&@umaﬁ& saeltlistthe0d Bl 1ipSBSImpReT)UBRC e d
froma hurran s te cDNA |i br &(%“22 t hat a eared ocotaln

addi ti onal® E‘E“? BPEFSTeg do §3’ ’YH"B’

obtai ned fr ont&nwﬁemdaecmmkretalm eeibEne @oxiital egibh, StH@.ﬂiﬁpol@m{ ative
anal ysis of clone é38 993 an cLone 269 295 | olnf et ned t hat %Laope 4§8§6993
ext ended t he SHERF&LGi 7Y By BiPehiR AT A FORRP PR A4RAESRL TR HECY wo
in-frame transiaﬁbﬂrﬂa’yrioni)etﬂresbﬁtaﬂ aﬁmbmmu badp Tesifiiolubleipblypeptidstfye raddeehie t wo
in-frame ATGs |n fr, rre col on _was bserve am of t ATG

i ndi cati ng th%ﬁl {Tﬁ’gaﬁo‘f‘h"ﬁgm?‘m ﬂ” E?ﬂt]{ ﬁé‘&%&"é “aPTynment
of the seqzaenbﬁ‘mmi— a&krop\ﬁﬁxcéiﬁﬁ&agﬂumdorm%Qﬁwrem&mlaledqaoﬂsSbtbiaselfprac r

: 2:3{: 82 IOP ¢ Oqurzo?o?rg%? gxc E-Itexl-ﬁsglw\zlzsep uce u%ﬂ\% xég’gbanga%?mgtpoés 1[ :%asy rgndI ndt he

active by cleaving off the prosegment with & second suitable protease such as human

immunodeficiency virus protease.



additional amno acid residues in 2696295. The tzmai nder of the Hu-Asp2
codi ng sequence 20 was determ ned by 5 Marathon RACE anal ysis using a
human hi ppocanpus Marat hon ready eDNA tenplate (Cl onetech). A 3'-antisense
ol i gonucl eotide prinmer specific for the shared 5 -region of clones 2696295
and 4386993 was paired with the 5 -sense priner specific for QMR Moy at hon
ready cDNA synthetic adapter in the PCR Specific PCR products were
directly sequenced by cycle sequencing and the resulting sequence assenbl ed
25 with the sequemﬁ@re@fmN&MSOQ@GKM&A%Q%&& &h@hﬁsbhcemcmaﬁl ete
codi ng sequence of Hu- . 3) and Hu- qu D No. 5),
respectively. phS%’@FéF“’?‘?ﬁl% f‘"lgﬁ‘éfs*f é‘éﬁ‘PuF’liégﬁF@”b?%n‘Eg 1"’rPr?‘ﬁ‘é ©R%Fy ami no
acid Sequencmeﬁlotwmﬁan%é @) taFb@phes a8 adxtlrofiiQrdgRlrdient. 4A @Mvﬁery/& BucB( b)

(Figure 3, SEQ | D No. . Both sequences contain a signal gtl de (residues
1-21 in SEQ SSRGS mmaéﬁu avgtigble fomy sompyiabsogrses,  Eramalshdriude Péﬁ 4 Vel yti ¢

donmi n coni ai gBEM Jemscgrmx&ga)ofppkbexawefst AT P Behaas eMas,t BMescdt tvcBRt i f
(DTG DSG) . The spacin etween the first and second active site notifs is

vari abl e due ©vegsee)PET yasers (Navpasnt e pRE&eirst Qi3gsM- i n Hu- Asp- 2(b) and

consi sts of 168 VELSUS- haf A 8O éﬁk&c& eiﬁ' S host Odelld oS Réhed) itiding
Hu- Asp-2(a)) respectlvely. More 35 R 2003 interestingly, both

sequences comesiiaemacesy Righie g ﬁl‘{"’a'ﬁ’g‘ﬁ%’ﬁblpm&ﬁ'éd AEATRRONS (el | AEEI Y- 277 in
SEQ i D No. 4 astoA30 ydRPvecidrsIRfD oftd\Rntaf)an D6igih of RElidatitn deQleRdeHom 2T fkast

indicates that the protease is anchored in the nenbrane. This feature is
not found!q n BRAIdy @R @tosRmRysly JEPLGH R é&‘ﬁ‘é"‘%)&é&ﬁi 3RO TPEIO%; SEIuSRAS £Pr3.

Mﬁ' ecult ar cl ?‘Myﬂtﬁngfmoﬂﬁyﬁﬁcnﬁ&pforQMnM GRS, %t A ts@lc@ﬁ}cnﬁuﬁdg\ggcnc
characterizatjon o ripe e orthotog of Hu

cl oned usi ng Yofc'(‘?b‘rff)?] T B‘nb°<5hf DNi%l 6‘9‘ écg@@ﬁl"ﬁﬂ°“)ljgﬁ)m£rm_“§‘§g

cl oni ng. Appraﬂmtxmtoebyatﬁwmeﬂﬁnédrudﬂwdeassr el 8 sfm’uﬂHWeatofTMJlSﬂsobﬁomde cDNA
i brary were screen

usi n ~P- | abe se uen obe, prepared
ot Aer S SRESETER rplta o, Bl EIRE T o T SO g B S
anal ysi s #&nd ekjresséddimngeast wilAnaotrt ancmephshdﬂebyemt:nmeusﬁm chl‘rliut:ladiﬁi!h 3tdueince egi on

and 47 am no aC|dS|nth adj ion jfjcation of th Same
nouse brain CWFIGEI’ §?sy \‘;\h‘c"ﬁlcﬁ%ra ?“g‘:cﬁstgqs |JgT%Jn °c+‘%'§f prﬁ ?rel% speC| fic
for the 5 -noeduesBNA sequence det ernvned above and a sense prinmer specific

for the & of e91 onvol BN 4502 SRANETGS 44! LOUEH dVwDNRLaCONE SR ADal VT S

gave an additional ng seqguence renai n f t he
5' sequence d@Plypptifate Ingpprefemeds emfendiment ther HmAgemelmtl@equéhmeve(ﬂQ@earbel ow) .

| sol at | OnaAN el Bifl AR hieEl el kxfliSiolBALE (5 (Aéps.%n%ﬁoﬁ ARy E2 T

sequence encoding a portion of the tnunae”Asp s 1dentifi ed in the
GeaBank EST dafulfyisssecxpsissien SHEmRARIY vswafor nxmpn ininsach eelisigs mfsyved BYi ng

sequence as maoqbgagun&@ryeo@&hgﬁﬂg@@aﬁﬁggh)spl ayed 88% shared identity to
t he human sequence over 352 bp. digonucleotide priner pairs specific for

this region of nu |aﬁ§h‘i&§f3’?%ﬁ§b‘fdﬁﬁ“ » S HurdspipolyRepsifis grratsed dn
regions of thest aarsj NEn-GRMRg efdaipled 6f PR thamhlNA céﬁqrntsvxeaucfcruerccsm Rdelbf

1291SvJ, wan lified in the P e sj ng vari ous r.sets
specific Por “??gﬁyﬂ‘é‘l"%ffgs é‘ééazwe‘-"ﬂ( %5 {5%?’5 ‘i%ﬁ@’z@dﬂaﬁf’“gé"é‘ﬂﬁg eyl line

]frl ectr OphoL ek an&r(blﬁneﬁfj haifster 5@y (Zm}l) EcL&nElrcféEabKJP@uﬂesa_ BEpstek bl (Eﬂﬁg&ubé
ragnent that contained a Xi mat e i ntros sequence based on
conpari son t & KNS RFERGS L”Elﬁhﬁgé\d%%’ﬂ%é agﬁ’f‘gxbﬁl mer set was then used to 34
2 0 MAR 2003 scr €ttt choib®bfi mzﬁ&(&xbnehfoarvyctdryorl%&?pr&sxoa oSthegiueAsgea@papadn@I one

was i sol ated d.this cl nf|r atai n mar'n Aspn2 gene by
DNA sequence gﬁafrvgqugnw Sf@ﬁxﬁc ‘geiiﬁfg ﬁi‘l t@i’ﬁéﬁf@'c“gl one
and conpaloi sdnwitttn tﬂaekmmﬂ/&xé@dmwmsanofﬁxlamplbs Wc@&ﬁkndnh&czpﬁhﬁdh&ih mari ne

cDNA sequence i,ned t e f ul ngt ri ne | D No.
7). The pr ed| gg; QHY‘H%ge §&®?§%”8fsﬁeﬁ‘ﬁﬁ%?ng ﬂgg("g‘é‘fﬁi )%fshowed
96. 4% shar ed Huckespt pd]gpeﬁ:%xﬁwm 1-Hyygor(irdvihuagenyi t}:upiafss’l&{)&eomﬁ r&ﬁ weiid
residue SUbStxﬁa}nlill;[al % Sostcc%{ir?r%gyexgcl& e t}arrl]&&ogg rzlndS tragulgt?o%gl cg scqucnc s derived
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Eranple 4: Tiecae Distribution of Expression of flu-Asp2 Transcripts:
Materials and Methods: to The tissue distribution of expression of Hu-Asp-2
was determ ned using multiple tissue Northern blots obtained from C onetech
(Palo Alto, CA). Incyte clone 2b96295 in the vector plNCY \f:ﬁp% ted to
completion with EcoR JNotl and the 1.8 kb cDNA insert purifi @ﬁf
preparative agarvac gel electropborcsis. Tliis fragment was radiol abeled to
a . specific activity > 1 X 109 dpnmiEtg by random primng in the presence

of [a- 3=P- dATBbmIsra( 33%9& G SnBilly uAERFHbAr R quikiced Bt ABankii spdiescks Whith and

Kl 'enow fi ~agment of olynmerise |. Nylon filters containing denatured,
size fracti on&t%ﬁ“ﬁﬁﬁ“?“)&@fmv%Pﬁﬂé‘a" +PRIGR 9t ipitaddo, thops ArEIFAIPRIYRER wer e
hybridi zed wi Eﬁo&o&omﬁ M Adeh&¥RGs 12D PolyBE Sl banb Wifnh il QOC{s®at). Pal o

Alto, CA for hour st 68 C and washed as recomended by the manufacture.
Hybri di zat i onWFWPE*WPMIWW°@G§%?@§F‘@@MMW§1 R EPRIVER XR 20

film (Kodak, Beg%ﬁw hcrgtifow&n mt gmtmeﬂg L%Qﬂhé‘r?&%l ot aﬂn&az RBessd tr and

Di scussi on: T-I nvit ed or mat e distribution of expr essi on

of Hu-Asp-2 t @h@b@ﬁt‘@%s“@-b’t’ﬁ?lﬁdésﬂﬁ&)h%a‘t 81?3%‘?5 QY 8VE8%%e to the
relatively smal | neeipdfiads It hedRbLtiBdntichl Ms) Afd%eTRINGIasIRBRlohAI el above

(c 5. In an effort to n further information on the 25 expression of the
Hu- Asp2 gene, ™REACioRaS hn‘g‘ﬂ‘ﬁF%/s‘!’@d\/v&%‘ sl olpediagmgstife psami ik deistthis t HeAR zes)

and abundanc ep&%eﬁi&c@iﬂ@ssfoﬁ ARG dnficRties RRY wpmﬁ}ﬁ%y' c%ﬁveﬁ’doﬂg dchRbfs aseeri es

of peripheral tissues and brain regions were displayed on_a solid support

f ol | owi ng '8epker sramsis. drfibediew ddaberrionyMetrbFeiuninddas (s, GalpSpingdlder i pt s
vere visual i ZeshoRYorp'Pl}, €418 lsgts}%r}wb&wwl . @192t MBhbcloRall Rilhodtea bR raRSET t

fromcl one 2696295. The 2696 obe 30 visualized a constellation of
transcripts tfatDiregrian diciraiar AppdureRennst o gk (s, BlepymProst, New Fork (988: 0 kb
\AA th thehl att synzﬂewpdpﬁ@@s&ﬁpr@mab&wg othe-xxps&mhhgrmab amidd acldg%xa(gaﬁm 2003
cross the tissyes surv transcri were nost abundant
pancreas and B‘Fglef\?f S‘?{:B%ef"ﬁ %ﬁ%@t%&%‘gﬂ @’&@"%ﬁ@é Port K%t her
ti ssues exant m@brmetwtmdma;ﬁgum a:z:dhl?ﬂhﬁro kiynela linfper h@ﬁaaime(ramndﬂmme of
Hu- Asp2transcr ts in prain the i onal em_{)ressm rain r

al so establ i shET TR S nPTAF Eedﬁgte i BB o * ISy 'B‘t“gsfcfggtsmﬂa%'&et ect ed
inall brain cadgud'mid;esegdaanalddd'd{ oe lifethe pdptidy) cqnerretarcahemobtmethytmﬂamm:t A pole,

medul & and SR s R TRl SRR el DR AR ERARGESS " 0°
HuAsp2 TranscHiptspl i notHunmie-A8e? | [comprisingt 0 QRRRRDREVVNIIESSUHBHRMH | Pi nes

t est f Hu- Asp 1 d Asp2 nmRNA H
wer e testeg PRob HEK%U'MF&C '&g,duce u- Asp 1 an p uman

enbryoni c | adney rican grin nonkey (Cos-7) cells,
Chi ncsa hanst er  ovide HuAgEQucleis| 4cis), mplpqalen of [tespresamt dnvehionnast ple Maluabls rfer cel |

line LI~ R 32:i&hRoml |1dc9@ﬁc§h6heq$ftﬁe9maﬁ t@bxé\at&cm&%l Jpsmﬁﬁcea&ulanl § h@dad N DVE
containing 10!ra FC5 except CHO c whi ch were maintained is a- M1096

FCS at 37 C i firommsonty, t'emt ibps t%%ﬁ%l%@aqmm%eméeﬂumgm‘a

atonol ayets Olocdligdd 16 cirSmdSohd 11q288L2. 1| YE&€lisQRudrdhenddd f Geniyicy mlcmaﬁstNA
extracted usi ng . the Q agen AQigotex Direct tnR ~" A Kkit. Sar[]?f&es cont ai ni ng

2 ~tg of pol y°iathe SRIRTDICR, asyien CENOSING BAKINE JSABTnLT: Paseshoft turing
condi tions ( girspeatglolyinofphiseeh) gre precfty Suailadik toanar Ichxdmawnﬁmoaminr @ae support

by capillary action scCri ts VI sua zatjqn wi.th

random pri med* 4B %"d?’f‘“ljf““’(% |°rf’gp'§%3°sbﬂ’ gﬂ@t”is POPHER S her

]Ic—lul Asp é gr Hequtagon lBadhtbﬁ{bEdn\eeCaﬁllgl’bahﬁawdl?Wtheﬁeﬁﬁhﬁﬂ daid. €Thp Gelatioashipp X- [:) ay
il man i e _ana or The Hu-Asp.l c robe

vi sual i zedya %I%gﬁ“f’é? °§ ‘F?‘%ﬁv g’F"’r{)rF%ﬂR%%P%%t W%B’nﬂh%’(‘g.cg'% IOt hat

wer e prevnouslbeyiddﬂﬁamhtbdgh Bmchgtrmﬂysts wherein xhe'EbﬁhdfrﬁdnaaM hﬁhsm;dﬁgwem gexker m ned
by quantifi cat| ol of radi oactive .signal Cos-7 > HEK 292 = rLA >

2% 35830, T s WukR' pROBaPHRCtE O B URRES o B REPs By | on
of transcript &umﬂardﬁdastz Qanl théh e Aeterinifbd bl comipahni the nadddlc fidsehlzpce\tietwred he
following relativ bunda 293 > Cos 7 > 1MB32 > HELA. Exanple 6:
Mbdi fi cation R‘gfj’ Baéj‘ﬁﬁﬁe’&’é’gﬁgf processing for in vitro 30 screening
Human cell lines that process Ali pepti de, from APP pruvidc a npans to
screen in cellular assays for inhibitors of ~3- and 'y secretase.

Production and rel ease of A~ peptide into the culture supernatant is
noni tored by an enzyne-|inked inraunosorbent assay (EL4).



Al t hough expression of APP is w despread and both neural and non-neuronal

cell lines 38 2 0 MAR 2003 process and rel ease A~i peptide) |evels of
endogenous APP processing one low and difficult to detect by EIA A~
processi ng can be increased by expressing in transforned cell |ines

mut ati ons of APP that enhance A~ processing. W made the serendi pitous
observation that addition of two |lysine residues to the car p@MAR 2@r m nus
of APP695 increases A~i proressing still further. This allowed us to create
a transforned cell line that rel eases A~ peptide into the culture medi um at
the runi arkabl e | evel of 20,000 pglm . Mterials And Msthods Material s:

Human enbryoni,c kidney.cell |jne (Ls 3.cells)  nere o i .
internally. t(.J)r§ ‘?‘I’*loeLh < éf’%‘ﬁ“’&’?‘ﬂf?&- nm'/glsaté[gjgor 3hné°sde°§ %fraas% ?)Ith'%esgﬁsmon’
A i gonucl eot i dpsificdly HuAgRifartaswiich inkaves ddcybaangincolatimi tre He asy pobpeiBCR)
wer e purchased.fmm osys. A plasm d coptaining human APP695 (SEQ B7 No. 9
[ nucl eoti de] af t}l @@Tﬁ%ﬁm"l’@aﬁgﬂgﬂh@ “ﬁﬁﬁ‘aﬂt‘)d Qs ig iPRRSge F?“&‘fé’%‘?f ﬁi/vest ern
Uni ?/er Si ty sMedéceebdse aﬁm@al sitc'EJﬂiAﬂ’Py\ptSfc&Ulb(ﬂne@fhl‘dﬂgt‘ Be Boai§nSotmE iageslmhuskﬁt t he
Not|l site creating the plasnmd.pAPP695.. .15 Mil agrr~rai a~ otocol: The
Swedi sh nut at FSAE RE%RO e“ﬁ%%)‘g\)@é‘gigﬁvr%ﬁméﬁ‘g SHRFRSBES QEPTPE e
(St rat agene Quisejserich zsag'ml lmjmamgamesdicac ISuffering sOluGum] @rct'ei’dblypixg&ﬁﬂiﬂ bEtARME 95 r(;lL
SEQ >D No. 1 I. [ nuc i de nd S 117 .12 m no _aci d].). ,To i.ntroduce
a di-lysine rrB?M“a?f ‘fq'ﬂ'}é 2ﬁ°£r§'i‘ﬁﬂl§ VRBPEYEY28¢ ﬁk%‘o?%&d ‘H"ffﬂrby QB 5'
GACT GACCACT CGpéstottintd Gquif chrbinbographiiias adnehsurdst HISRh phbtediytic hexivipaPeRiredr i mer
#f 274 S C%AATTAAAfTTCCA ‘.:CAC.TGGCT.C.I TCTTGIT T CAAAGAA&: SEQ D No.
48) and th¥ f PSR 'RGPSIP ?%%“M%%%wﬂ%%)ﬁm 49)
to nodi fy the sBtablencbstitest cluddPRiGEdes oA haGEfRactied hipaurddSfirophode aand iqabagheand .
. SEQ I'D Nu. 1.6, [Lam no aci -~ Ihis. al so. added a HstX 1 restriction sift
Chat i1 be EnEBRRAoE il o eblindindiad iodBhinel ipit e, 1 bt deelgtE o 1
site of pi RESte@rfRide BCRediypAspiresulis indneresssst flyeneéconcaduk wiphysical s€hapaiveefithdH-

Advant age cDNg P ' j sl Xori da BUL S c SYRPI | by the
manuf act ur er. 8%%%’%1@&?&%?&? fe %’%ﬁéuﬁﬁﬂﬁ( f\?\ip/é's“g?géc%;vt% %{g&‘hﬁ?ﬂe

mol ar conc¥nt Pt syitablef substrates thaniorinde the PRandP! @GR anids| domprisintgi thregnguitorct s
were purified gusin 1ALk [ | BkeKinka agﬁgu fier

di gestion w th res[?cra?acglgr on éﬁ?}?ﬁ@agl:%%u%’ta% %egfnggég}late )"{)n‘%%.@érmg

agar ose gel s BHohsprewtsdx e igeepsORAPE naleraiarios pa pisty fferts RlkdinaplY_Aqui ck

gel extraction Ki tmGfdudRbodidéht EARIGIEN Rlakts IR RCARPRRRIfRNR BN t he
5" Notl-Hgl2 fragment of the APP695-Sw cDNA and the 3' Bgl 2-Bst XI A APP695

- > e » e . .

CDNA f r agr uenf88Hhaiingease he peioyphadiusgsp polypeptfipgrlestesizon &g group cqnfiftins of
pl RES- EGFRop| &iaisgl, BiAaspp@)) ash il Atf2e) N methoaemiaingl Sires. Legations were
performed for 5 mnutes at roomtenperature using a Rapjd DNA Legation kit
(Boehri nger Mannhefhy Sffermining %%%W‘H’I&Aﬁ? W&FK"‘dEf“f‘I‘ec‘f'?ﬁWc’%%@é
Conpet ent Cel | s ( Ggémx @RRk tHeiabsenckRC hegtlaggt;@sd . Bacterial col onies were
screened for inseris by PCR anplificati. sin ripers #276 and #275. :
Pl asni d DNA was pl.fh fi é?i“q”ﬂ?g ﬁg?ﬁmw%ﬁ“ggﬁ S?P‘gwg?@g?f%’ﬁ“‘lfg a Q Aprep
Spin Hiniprep kit (Q p@gsii}e of Sdid tegrapat roftheCictivoty bfdaldeih-Aapoyparignat ed pMG
125. 3 (APRSWKK, SEQ 117 No. .L7 ucl eoti. and SEQ 1D No. 18 [ammo
aci d]) . Maz?mal ian Cel | %%cflg'c#%ﬁ?mi%sﬂgﬁ%ﬁ?qcel I's fot transfection were
grown to 8090wbereHylahigherlevehofBatiitydcthe preseochi of sadditedtagrnethsn nwleti absende, of B EM)
with 10%feta i 08 : fecti Rer.f usi :
L1 pot act Am ne-=roRs Bk tif il AR WEThE0RE MPRER B M Biacr. 1y
per 10 x 106 8ushitests cEhbeeperidanes with dHu-Asprpolyreptidmin agell free syaem aphwitharalbded nt o
medi um cont ai gj C . 00 M. After three days

Qéup gxgﬁ‘iéxé&s%-ﬁ? 29 Weft F%Jaﬁ&hs 4} @Fonﬁsggcx%g.

growh in IS se medium cells were sor their fluorescence.
Clortal Selection InhnotiRSe@baiithing thy/infeAWs: relates to a method for the identification of an
agent that decreases the activity of a Hu-Asp polypeptide selected from the group consisting

of Hu-Aspl, Hu-Asp2(a), and Hu-Asp2(b), the method comprising
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Cell sanples were analyzed on an EPICS Elite ESP fl ow cytoneter (Coulter,
H al eah. FL) equipped with a 488 nmexcitation |ine supplied by an
air-cool ed argon |l aser. EG-P om ssion was neasured through a 525 am
band-pass filter and fluorescence intensity 20 was di spl ayed on a 4-decade
Log scale after gating on viable cells as determ ned by forwdr@IMADEI0E i ght
angle light scatter. Single green cells were separated into each well of
one 96 well plate containing growth nediumw thout (418. After a four day
recovery period, Gaji8 \m&nﬁdﬁlgmehﬂw&h&sﬂiﬁdﬁumb&yﬁpﬁdenﬁh§:estﬁ&mf£aixi on of
400 p,g/m . After sel ecé ?296 of the wel | s cont ai ned expandi ng cl ones.
Vel ls with clones ¥EH&n deerﬂéﬂc??f&r’ﬁsi“ﬁén@é well plate 25 to a 24 well

plate and then a 6pyel lcopbain muﬁﬁp,;?bmﬁmt@gtpowwmeﬁﬂham@s chosen for
expansi on at each passage. e final cell line selected was the fastest

growing of the final 5|P¥sﬂ5§§fa5§’éd°5‘aﬁﬁ'?‘é°'e‘f%‘fﬂ}§'y°(§é§4ﬂ?réf%@l@%* 8) has been

mai ntai ned s n 418 at Q%mmdmmwa&bncpamg@t@mry four days into fresh
medi um No Io'&ﬁm of A~ pr.oduction of EGFP iffad)(uglorescence has been se n we 23

passages. Py ‘RY"F‘&F‘SF%P@CK“[%G‘E) &R S33ETH ERn o thegberng

J31-40/4Z): Cadst agenlidditia®s &ﬂpﬁfdﬂ&t agams.mhwcr«ew 8 ad&ichibr saxﬁtm.wprpanﬁcfpﬁe&t ion
wer e anal yzed i a standard A~ o as follows.. Human A~i 1-40 or was

measured usi ng" e Pertorpsd) Tﬁ?ﬁ&?j%ﬂﬁ%@éﬂ%%‘m%@d Vi) and
bi ot i nyl at ed rcahluiatex@ftkd B Abpas el aovaridids or isdfdmiMhEReet003 164 (New York St ate
Institute for Basi Resea h en Islan in a doa nt i hady
sandwich EisA T F‘é“ﬁ EIS?"?S‘E%G@%%(YFW‘&“FJ%E% gip:! ﬁ%

present oa t heormaeefuﬁhgladocasmg bfﬂﬁuy&ﬁd Bl pdpBigd QS Eroch tHeCantyloidiPiorein PRuS@n] ugat ed
detecting ant |(g€£fﬁ_§e162 and 164 are S@g ific for hA~i 1-40 and 1-42)

respectivel y. celis Mg S @PIRARTSETRRP °‘?‘?W’rﬁ‘tﬁ1‘d‘fi’l“é?9e3 EHEEZIRd i t h
100 ~I 11 weil aﬁmm;sﬁ&iaoed&ﬂgﬁ\tealfrbmcﬁmm EQFP (tl&:e’bM catahgalnidifieg ar bonat e
buffer, pH 9.6 and, | t ed goovern@ght%ﬁ # V\@Shl ng the plate 3x
with O O'MDP i § ‘88&’6 VISFROHWE A% 9B FPrBF P FrSA PEIECTH. 008M

sodi um phosphaﬂm@m mﬂmrpmﬁ:amss&mqﬁimsmhaheAPR)cDMMmdlbmmd:&yladmpr@o 0.01 M
pot assi um chI e fro P| erre ntal ni ng 0."05% of
Tween- 20 10 ( T%G)Rstl_!ﬁé‘ aé?°é" 580 QP?S?OD"Bg(fe?ﬁcﬂg q?'ﬁ"fﬁ’ﬁi)f of 10fo
nor mal sheep $wumgﬁmudﬂ&&ﬁmﬁ264b‘kbl'[ﬂhsﬂ%l-dp‘@pebndb bi ndi ng.

Foma 1oy i PREeskne & 6P R BREA Rt AR o R P e, o
vvazI hi ng ]'Ehe p Iwdlf s usefal faedskaya sf éb@@i:undi&ueﬁﬂxbxoﬂﬁ:pepm& gm}:es@ cnmh tentoned 15
medi um o ra SI at e ours at room
Tompor aturR adsb fELEd sfflinder LaRaRL AL CHRBLE S 4k abp JaHER: B

100~hwel | bi omcmnaﬂsdﬁubmm aamowsldrmqfnnjzﬁzoﬁofm wnrmammmmsmw in
DPBST+0.5k§1%% i el tur lhr IS

m n. Fol |l owi ng was égﬁg%‘g‘g%ﬁgé? énll’te:‘glt;’'r_)a*r\}? nw(tg??is:era %h%pcgr g“)%ﬁﬂase
(Pierce) Roc kfrezrdgntslolf )kPHi such ssthdke BEBIDOG With tmfremlapmusm teeCrbrmingubat ed

for 1 hr at r ppLUrS. ALt t Unel 20
phenyl nedi at n?r%%}’e roc t?‘)ur”in t'h ?Ssc it °éﬂ“‘f’?§° s‘fs“j%cgthavﬁ_&m %Perak}é%nl (ral SCat M
citric acﬂd/ 1mmmcsmdalurgngﬂpo§tmaa¢rendmbmems(r®rgms@kmm madtp)C-@trmmuow S)

MO, pHIi. \ﬁ%? S r ; noni t or ed
at 450nm i n a %tg :%gg\ﬁ‘l?gr%%:&g% et%%%zfgﬁg ly?:gﬁcdg% ;é;-ﬁu ‘?d Sﬁ%@%’?&?ﬁax Pro

sof t war e. Al | membrgkiinsksticaradd mwpbemdmmmmmenu&pmg@mmhtru'ﬁdsosanpl es
wi t h absor ban V, al lin 19 it ur,v we

extrapol at ed ?%nmﬁ"[(’geg&g[%fﬁﬁard curn\? goshﬁs]ﬁ?asnéggﬂq@tﬁﬁ& océo fv\'/%rﬁaesesamd
expressed in pglanQMnQGMMccﬁémuk t@rcsﬁntﬂ:tp@iypcpﬁdctvw | ysi ne residues
to the carfoxyl tern nus g eases Asi cessi

HEK293 celsltas as sﬁ%avmgb%mfmayny en? deg?gr eSS on Ta ‘T"" bg:fg [P’fgon of

t he di -1 ysi nendawstopd bytrefediri2G9 e fallowing sxasnphs; m:ﬁcrhmesmvmgd bpwumiuuusmnn with the

and are not intended as limiting.
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APP695 cont ai ning the Swedi sh nutation. Conbining the di-lysine notif with
the Swedi sh nmutation further increases processing by an additional 2.8
fold. 41 2 0 MAR 2003 Cotransformati on of HEK293 cells with pMs 125.3 and
pcDNA3. 1 al |l owed dual xlection of transfornmed cells for C418 resistance and
hi gh | evel expression of EGFP. After clonal selection by FACS,Z @ M&R 28] |
| i ne obtained, prcxiucee a remarkable 20.000 pg A~i peptide per m of
culture nediumafter growmh for 36 hr in 24 well plates. Production of Aji
pepti de undegxuMPI®ESsS growth conditions is sumrmari zed in Table 2. TABLE 1.
Rel ease of A~i peptide into the culture nmedium 48 hr after transient
transfection of 1-iEK293 cells with t i ndi cat vectors.cont ai ni ng
wi | dtype or ndFrRled AIQP‘."?‘W "ﬁ’e"?’rgg‘p‘}{f {é’%&% ”% is‘%ﬂ’@fﬁﬁ""ﬁ?val ue for
pai rwi se conparison usf {epies ang 1 catinn of (1 Giepams SRRl F V4P ances. |0
APP Constrdct A~ 1-40- pEs¥ss¥eP8raPePdé: easeP- val ue( PPJ~) pl RES- EGFP vect or 147
+ 281. 0wt APP695 ( 142.3)1 94 + 151.30.051wt APP695-KK ( 124.1 )424 +
342. 83 x 10- 5M2ra5-agd/Methvds:3) 457 + 653. 12 x 10- 3APP695- SwWl CK (12S. 3) 1308 +
988.93 x 14-4 TAB 5 = i ; er
vari ous growth con fst%lc%lrim; ?ggg%?ﬁ&bﬂﬁ%&%s%gﬁ%@%ﬁgﬁ%ﬁ&%fﬁmﬁbﬂﬂl -40 Ab
1-42 Pl ate Me#highfaBisito brieg wpgsnsityl resigugy ipto)proxdmijevithinihe pative g5 Ghese Zg hr
Z8, 036 1.439 ' ' i LRI ek

43 J%EEF&%F:% srCZoe,T i%?Lért%@ FGe BTh IR HRE: By BEGT PR P AR

processing in AEKI ; e sequences of Hu-Asgl end Hu-Asp2 werie
provi ded to Seqjive siigrmotif Appepmiat 3ot residuy 25-39 indbs eagymep Aut@t abpuS§dP &dhs equences
and design of e ih PR Siig B! Irhis Atdti 2h bSRANBI0S200 SesiagesPr or i et ary
t echnol ogy (Sg(%q’%f{%r fb\?/(ér?r?xh%g at %f)lEgn.dié'gJ #3002) . gAnti scnsc Zoso_l is onmers Lot#
S644) S645) 5eWEsuRND. JaW ProspRECBicHEEPYAlFaTaES of haNqrminagipdogidiis &) i gorer s
Lot~ S648, SEAQk SEaMifRYthe S65le MR SAEGR L The FBBrA 3y 25RT cnfyRidt WRh
antisenx oligoners L.ot# S652) S653, S655) and S674 were targeted agai nst
sa i rrel eviAnt 2RpaBIY-ATRPe XY gensSHRICALIN 498 AvFgencet TorS656, S657, 5658, and S659
were targeted agai nyg,a-secagd-LpFetevant gene g8+ g-transfection with
the antisensc oligoncrs, HEK 125.3 cells e . gxo t o, about 5096

confl uence i n¥&® I"I‘“%?‘é?%‘?ﬂ“ﬁmﬁ/f’ﬁﬁbﬁ&'}zy@&?e i th?\\,\g'd‘?"ﬁ‘fﬂ 28 B Yerent ed

Wi th 10% f et abicne@k the 5&@1td1BF thA nfolcotlk whak theigodt refeatepigodzaiat i N G ( Sequi t ur

Inc., Natick, MA) at 2 L.t nl_was .diluted to |l in scrumifree MEM
Separately, the adf Fﬁéﬁsg%fé‘ﬁ"drgﬁ'éarl°§zlyg‘5?<s“§lbfsd€?0%&%?t%d]ﬂ.'ﬁ@fe\?v%']éo%”ut ed to
800 nM i n 20pt half\dF\Ae(t@b-REIDuBMiructu@ sl ved-RnowPen@yrdd Rk P8 n, Sath€psth D, Adinl s| and,
NY). The dil ufednstocks of ol i ti n LIsenss Okl were then

m xed at a ra ncuba room ure. er 15 mn

i ncubati on, t ke anéagendcings thl Vinys eThey @arf belreprésetted BYEM cont ai ni ng 10% f et al
calf serumand 2 ml was addeqqio eagiesygl | _of the p,ypelt plate after first
renoving the ol d nmedium After transfection, cells were grown in the
continual prsEhie tmerometi@ntyl hagjahouck0D a2, 6P ek iresralysrarsipeiRuT ey comparedigide or Ab
peptide rekeagsd: 4Rl ~GARH SLiONR e DRAL $HH- VRS0 R ROKSRb BSktigdheal | y
fromthe culture well "and replaced with fresh nedium beginning 24 hr after
transf ecti on. Npbefmna} prede®ai®l arz from cul ture supernatants harvested 48 hr

after transfecti Orrhelﬁﬁ&uékﬁgmmﬁcéﬁﬁbéé@ﬁ@?tp@e;sas&ansﬁm%dagamens obt ai ned
from Sequitur Inc were transfected separately into HEK125.3 cells to

det er ni ne t hefifficyf fqgearch ESAcolisetinns £t npyehieguaatssg ESBayensritYREHL 58T got ner s

targeted agai pstinuéteitides aftbbdn ERO4AEERouDRL LIRS PGREMI At ddpartitprorakel2bived cel | s
with those targeted agai nst Asg2 having a greater_ inhibi torgo effect. Both

A(3 ( 1-40f asit meuify Dysteadywegumad foripg Gictegerstisnamive Toa reflesar88BO™ ' * Tabk 3,
percent i nhi bigim@Rd ioccos@inCrduall €81000 dehes! ©F RRSE, rolighty 1S 60dMSY ctebiEdquetels .

Anti sense ol igoner reagents givin reater ., than 500 inhibitiqn are nmarked
with an ast er fagighe ‘GF"“(PHE‘“F%%Y@Q‘HE‘?%‘%%’E Bdingsfrapge (QRgh?¥§ﬁ§L“fﬂ‘f‘ ners

targeted agai gfdbadSWorknpdfive W used SisaRbRe o 18e badiifd?iatwholR gerlomRscah ofd 0
processing and 470 inhibition of A~i 1-42 processing. For ASP2, 4 of 4

a, ntisense ol higerravkaryginfar npvelSERIFIYLRRRIFASES 0TSSR RIS PRBB IRt %Py er age
inhibition of 62%for A~ 1-40 processing and
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6096 for A~ 1-42 processing. Table 3. Inhibition of A-3 peptide rel ease

fromHEKI 25.3 cells treated with anti sense ChaOnl erS. Gene

Tar get edAnt i sense O igonerAbeta (1-40)Abcta (1-42)Aspl-1S

64462~ 0* 56\W* Aspl - 2S .

645419% 389" 0* Aspl - 356465296* 469" 0* Aspl - 4S6476k25~?' 0Asp2- | sd4smodis79 o As

p2- 25649839’ 0* 769" 0* Asp2- 35650469' 0 * SO~YoAsp2- 4S651479i o* 46~0* Con

1-1S652139' 0180Conl - 2S653351<030%Con 1- 3S655901850Con | -4S67429961 8

?:'00%0 n 2-S é SSSS (}-3&6‘.]:8@' f&@ﬁg fg’mﬁ&ﬁo .Sﬂ{egmBhﬁwl&o/Mcxgp‘ﬁG&&&mﬁ@%&A& conta?ﬂg MAR 2203
n2-4 5 ~ =~ : MAR Exanpl e 8. Denpnstration of Hu-Asp

W T- Beor ot asl TRCRRAG Pouts et 1ot oot 1o PoEh BiFPerGt BiT R 0 Feoneia]

associ ated W tphingiad ¢aynbiatids oftha AgiaAFmatif.di Sease have been shown to alter

A~i peptide pr%c%ﬁsi ng.,,These flank the N and Ctermnal cleavage sifts

that rel ease REPINIRI 2PP. Thesd™ 841B5Y 20 @S ©Fard sepaplar opFASTAR™Y "4 t he

~-sccretasc and Y. 5 secrct ase cl eavage sites, respectively. O eavage of APF

at the (3-secPRialdex(4 PTG dat ed” &dtg?gérﬁi’??&d”fra:nent of APP cont ai ni ng

99 anuno aci d&f @1 145 dal tons nol ecul ar wei ght. The Swedi sh KNL- ~NL

mut ation i mredi at eT5 BHRHRS DYt he! Bt reskeliresofdalier it diIHde site causes a

general increase iRPSHTRIGKITOIPTE) hof ind 1feond DI *And 1- 42 anino acid forms

of A peptile. The E&RHGR) RELTsRI SN (W 7F | AreperebiEPP270 i sof orm) has

little effect Jon to total AO pepti de production, but appears to

preferenti al I} i ncrease the percentage of the longer 1-42 amno acid form

of AO peptide by affeeptkneriftBidwaliebeer®lsed16Re0k WotnfpEAVAGE wai t € used

during APP pra&te?ﬁsi n Thus, we s ugtlg% to determine if these nutatjons

altered the a padsh o B SANgEr 28 Y Faasey M STRPE R AOTFS AT B E FORAII0S

cot r ansf cctsed avedsirwe DTG GIDEGE inotiks.” Bsihg AW Kekhitedeadh@ecott 1o BOBOAGREerd&r TWO

experinments re . pcrfortrned which demanstrate Hy- AsSp2 ~-secrcgcase activity

in cul tured \(lz\gﬁsﬁ'sﬁuf'ﬁgf’ﬁ@qfrﬁr&oé Béfcirgﬁ‘g‘r‘ﬂafcgfrl"%‘&ﬂﬁgﬁ of HEKI 25.3 cells

Wi th anti sens&ainpgpdieyia asl crecthesel wagainhiely tblancd8padpirtybprsressept S as descri bed

in Exanple 7 was found to drrcrease the anwunt of the C-termnal fragnent

of APP created by /1l-secretasa cleavage (G I1'F99) {Ftgurc 9). This shows

t hat Hu- Asp2 Resuits and Bistussiosr indirectly to facilitate ~ 20 secretase

cl eavage. Jn the glﬂﬁép i . - . eX i ,ﬁw)fz in

transfecce rmusesfl\i%(t??o cg{#sagiﬁgkg%%&vﬁzﬁ??ﬁ%%égég&gégﬁﬁﬂﬁ%n of the

CTF99 (i secr efentsécnt Altsenativpdy Splicagrimanscripte-fromte spi@y genF-hEstimates pEtheseumbsr feen nost

easily when agind{ aRbaeATrmkE flRCs AL R tdBrdr &mme&k@]&é%%%me mot i f

is used for transfection. A furtezer increase Is seen p2 is
cot r ansf ect ed™fY Presippedipcryer EBACHPAMIOTROI L Sikeats §#p0FB- nut at i on KM - ~NL

The Swedi sh nut at i ENRaryéricR@i fritedshToRain e 1hb-8N A0 @i ARBb Y AH8g frétn
sxretase. ab 2003 A second set of experinents denpnstrate Hu- Asp2

2 0_MA
facilitatdd Y*eYXREEasWPLeaton F4Fh damup eonpirsteacitriite RRREPRERE docgied ' hunan
enbryoni ¢ ki dfiey 26528 Mo el rétiduésihto aith idemhin OThe @dtrolrival ASH AHIM prikeasd) oAPP- KK -
clone greatly _increases productjon and rel ease of so{)ubl e A~i|l-40 and
A(31- 42 pepti FEFFRERY s %kq'%qd‘%?fé”?“g“%lwﬁfrbﬁb AP ¢ S GREat er
i ncrease in té&kafotddspagPprodeasddomain: An AWKLEARIOas @588 todasreh the WoakBsgt | on  of

A~i 1-42 i | -l u:- j fected with APP:VF.(S D No. 13
[uci eot i de] - G P EnE e RS ARC R poree st ce TR o 10
[ nucl eot i cte] 260cpr@Ei) With tviddDTQ Or PEDM0GIsa¥isddl inspdctiresasaned ais¢iécngrot=lne London

mut ati on V71?:~E. .The V717-~F nu ,on.i s known .to .alter cleavage
specificity of Yh& tgw\s@mggfc&e?sggs@ﬁ damatns 28 PUBE R Va9f AR Apfadn 3'8‘19&551 eavage at
the A~i 42 ~ omssting thesriietic dsaibed abokaus, Asp2 acts directly or indirectly to
facilitate y-secret,ase pro i f APP at the 42 cl egvage sjte.
Vaterials Ant; bodi b ARRRIOE REOSTE Lt indral afer e SRR Mgl o
MO . Anti bodyPSB94 vwess uedat taiscaedtt WorowertlR dorlcarkittamtasyantylqiotédaesl (Baireshrdgar d at t he

Rockef el | iyersity. 1 {i S.obt ai ne rgm,t.he .l ghoratory of
Denni s Seﬁiogﬁ %%S%%@MQ‘?%%F%‘%% R‘at‘aé“séf’ ?%a&‘céﬁﬁ‘g%%ﬁ' s
Hospi tal . APP2LRITs221(1098). URkistgerdr@ed daR vertapsing ses ol Werinpep12 seqienaet. c0theat,

experinents conprised the followi ng 20 APP wi | d-type APP695 (SEQ )D No. 9
and No. 10)




APP- Sw APP695 containing the Swedi sh KM ->NL nutation (SEQ ID No. 11 and
No. 12)) APP-VF APP695 containing the London V--~F nutation (SEQ |17 No. 13
and No. 14) 25 APP-KK APP695 containing a Cterminal KK notif (SEQ I D No.
15 and No. 16). APP-Sw KK APP695-5w containing a C-termnal KK mpfAFfzqgs(SEQ
1D No. 17 and No. 18), APP-VF-ICK APP695-VF containing a Cterm na
notif (SEQ i D No. 19 and 30 No. 20). These were inserted into the vector
pl RES-EG-P (Cd ontech, Palo Alto CA) between the Notl and BstX 1 sites using
appropriate |inker seQuences jntr C PCR., Trnruf eckon of antisense
oligoners or PIELHATQIDCORAN ﬁgpﬁﬁgrﬁﬁﬁxﬁgwggh?&qg?gggm RR%%3 cells
arrd Neur 0- 2Aaqti®t bite,padiéin. OPth€se MARn,ARESwidkl RAd R Yae tmid dore YFHEKZO3 cel | s
Ssi Qn constructs using

and nouse Neupo- cells re traasfected with expr

The L1 pof ect aFf I8 Aping 2 By Shaee B Tt GRS & TG & Pvact \BR M, n 24 el
tissue cul ttugnchdtaf @8e dplicatidENIw PhOfORFI-vwEA AkesDRhbrEBHE0 EEIRS3, FEIF.S per
plate were transfected with 2 |tg DNA ( APP: cotransfectant), 81.11

o
Pl us reageﬁt,%’f&lﬁsﬂLF‘EW@&Wﬁ%‘“iﬁ“ﬁiﬁ?ﬁéﬂmwwﬁé#hwm% YWded to a

total vol une ednealn dly 2 dhgdd DTOWEE E20ALIde BLDET skidhes wthbsd eRRtegtenceshour s.
Care was taken to hold constant t%ﬁ ratios of the two plastnids used for

cotransf cct i ofglst Wempepl2 faijrd te Grey addinons cangidasspapd prpteases ihibe £y ansf ect i on.
The transf ect kleganipibae vasaikiEPhaceadof the DM DSGAREHS) NaPyruvate, with

antibiotic/antimvcaotic_and the ce|ls were incubated_under. nar condi tions
(37, 59n 10 C02) MOASAE siaeh with 43 Ccfffﬁﬂ‘f'{va?f@EF%Eﬁ‘éH‘%g%e'ERP@r@kﬁ ang

pol yprogylxenemnmb ﬁr@l&dc&ihélﬂ&ldmlg w('jaSQEclba&si\boraﬂﬁ:g:)zsrbgua‘tethenc{mwcontentfof A~

1-40 and A31-42 by ElIA as described i e precedi ng ex s. Transfectivn

of anti senve BRTEMREAPA iR et U R SOGSet bRat ebhanpl o 2.

Prepar ati on owhitesTEASPL] FAFES, FAESS,abd FRIRSL fpréneil 6 subklubter vwiidhl had weteasthar vest ed

af ter being transfecteg)vm'th | asm.d DNA for about 50 hours. Rirst) cells
B0 B el

were transf er FAFIEGIOMO P m t he plate and centrifuged at
1,500 rpm f or DScdskiomr t 0 renove the nedium The cell pellets were washed

wi th PB5 f,or one t, Ve then | . | | ySi (10 nmM
HEPES, pH'7. o) 15¢FE-F Rﬁﬁmﬁ’“iﬂyéﬁéh%?‘g‘iﬁ‘%&?ﬁ% iy ,'g?t%"r”%{?ﬁ'{ﬂ%[rA, 0.1 rnM
sodi um vanadapreteelftic préwssidz-ad ijcs whick confermdo e sdusirite spesificityes thad€ cent ri f uged
at 5000 rpm e t o extracts.
Faual - amount o apieey PPABRIIR Sbico g S fi Ple §idDe B s e Y Ao
antisense ol | Bhethgelgrdrevdeavsifgingmehapipre for shusation df i plaqusrend iRsel 369 t hat
recogni zes t hf‘aéﬁﬁfe@ln“ﬂﬁ. Pher 4O, @J‘Qu%h?d%ﬁﬂ?ﬁ%%l%ﬁaﬁ&hﬁ&ﬁ Foehshs. t1e

i mmunoprecipitate with anti body 6E 10. e experinment was repeated using

C8) a secdhd NhAeEsEPTRsGEn N G FfBHYAFnt fdisevwr gprnTeading furpss d agheet tetheer i nus

of APP. For VAsir&! frolRhseiprdiile Bitiwedad BleAtiRE) TRNSR VAW QYIGRote8Ls probably
cotransfected with Hu-AtsppZ and APP- KK, APP- Sw KK, APP? lg“ﬁg]ﬁ or APP- YF)

equal anount sSOFPTENY completeeamPlaRePERf SPB IR t LuTRIeL Y areubasylse- or

1g- 209' 0 Tri cTheee igEladki fedrtclqgal &u(:&i%xyd lp?ﬂéhsadlﬂg;&;] to%)ezegbaéwmch@mgmry APP alnd
t he CTF99 ~i-secret.ase product were detected with antibo 6E10. 30 Results
47 2 0 MAR ﬁﬁﬁ?yﬁéﬁ%‘%é@? F%W%?Fa‘ﬁé‘i‘&%g". oghet hifce cangidite ‘i&“ﬁ‘é‘-&”‘&?‘%spz- 2

ant i sense 28l i Ju8#9.3, RIGHOCasd Ot IPLA) wieerfowld td e bdrhologyts mamahikaqeger oduct in

conpari son tosec‘gclnles simlarly trartsfected with control oligoners having
the reverse seaueﬁét (Asp2-1 reverse ~ Asp2-2 re~~erse)
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In cotransfcction experinents) cotransfection of Hu-Asp2 iato nouse
Neuro-2a cells with the APP-KK construct increased the formation of CTF99.
This was further increased if Hu Asp2 was coexpressed with APP-Sw KK, a
mut ant form of APP containing the Swedi sh KM-I YL nutation that increases
~i - sxretase processing. Cotransfection of Hu-Asp2 with APP @@MAR z(mje
effect on A(i40 production but increases A42 production above background
(Table 4). Addition of the di-lysine notif to to the C-term nus of APP

i ncreases A~Exyapt 2:ddentifiostinsif Ny vel (bbarian tAspartyd PebteasdstUsing Platabd® and A( 342
production remai n quMirdng bywGem® Bridging and 21 pgl M) respectively).
Cotransfection of Asp2 with APP-KK further increases both A40 and A#42
producti on. Mnteriatsiant Methade: of A~i 40 production by Hu-Asp? is nore that 3

fold, while production of A342 i es b re,than 10.fol d. Thus,

cot ransfect%i 0 oﬁ‘f’“tﬂiﬂsﬂgb’%‘"g d"&ﬁgﬁ‘%@%&‘?”a’gﬁW&’é@é‘?"é‘%ﬂ”ﬁé‘f‘f’& 15 i ncreases
A~4Z product i oeyuentlye APP V717-~F nutati on has been shown to increase
~secretase processing at the A-i42 cl e sSits.. t i of Hu- Asp2
w th he APPLVE ortisa dotielosy st R Ml BE AR TEFER ' o
fol d i nct ~eas®E2158t4handFR21 K677 segdentesf faited 16 BYall angadehsemmialidn hdibloples. KK, Tabl e
4), but had m ffects o roducti o sl.ight 20 decrease with
APP- VF) and %%Sffg FHRS ﬁ%‘f’@é@%‘gﬁ'ﬁ% ?@’-“WP%% %b’ﬁlg'fﬂo%ﬁ‘&‘c?ﬁmt’so t he pcDNA
eot r ansf ectoi opepsintieh |, pepbindgen € el rexid, @erticudirlyAsquad tl DEG Mddtif pitbid tietabidr was
proportionately greater, leading to.an.inctzasc in,.the rati f A= 42l ol al
A~. | ndeed, tﬁ%c’ zita?%ggfé R f‘g’o"{‘é[’ fngen%‘é?éngmém\}aé’ra?paﬁ?l "R?/ag 'ugmcs)f 42% i n
Ei EK293 cel | s idlcheahafti|mct.edeganst ganddoe pistpBly gordaiddpl\dsinge 1iBsomaPasfarfyAR 2003
Western bl ot wing.red [ . [ i S

tzarl sfected &ng?asean c|h§rénse 0 ilég);c??%'rggg%g% %F?%@%{%%@dﬁ%&ﬁkk (fight)
West ern bl ot emdnenseguennmodifisation pf MEFGSIRdbgenduct i on i n nouse Neuro-2a cells

cotransferged w t kAN 2abhddaBTslids, b LHLLREE. %&%p%ﬁ,,&nmgﬁﬁ?@

production is seen in cotranstected wt APP 5" S KK
Tabl e 4. ResubaverabfESTs sthickrasseabled injo #EARAR prRoding HRrIvlAupian asparyl PERERE (ily-h

various APP compiy mkssde&%s@mfwa éxaﬁpxw,tlihc@gﬂ;&@ﬁ Rk BRlaASER Ghdi €S

Y-secretase processing. Cotransfection with p2 consistently increases the
rati o of A~i 4283nst BYISR-BROT /e taledithas the a¢tivg Sistrraotifs-in shersequgnce aligned with the

pgl nl . t opcD~AgsiRg GRb misefresﬁﬁ%:x AN EkIRGHIVE MM Ai R Tolnd forbilAsTivakarddd)
A42A~47| 1' ot al APP 19218 <4<29F0 ! 8840 8103. 996APP- VF 11B15 | 519l 1. 596 857

241222, 4g/8p- 1ggssigisden. bifesegtl. and g peplic £57 gollegHons idspiifiss I-ENKIIm 0431
882427. 796 491:.3?&55&6‘4&%‘@' 'eE&ﬁnals@nb‘B.-dz 1Baskiegléacllntigxpmm%b@e' 5 ncefmfmg;ran Asp2L |
15 Expression of rec i U L.in E colt. Hu-Asp2L can be expresse
I E colt af FORERNN IR OES REQR RETTe hed e e MO AETEE SR g ( SEG By
No. 21 and No(THZ2)133p9) by The Ihaguté fok Genvad Reycarh CHSBASEheXIGRagtexatisequence ( SEQ
m No. 23 and . 24) . Al t.e tively.. reduction of .the GC.content the 5'
sequence by sfl\rl't%?émﬁ"i %é‘?"éfgﬂ{"ﬁg‘f %‘%ﬁ‘gg’l‘ssmg‘ﬁﬁa%%mugéﬁef%t‘%’é?%g%gﬂ? EgRyi el d of
Hu- Asp2 ( SEQ Eontibiis. thexbveasectodplem2} of Gip Lif¢Sey actdliz thuowy asbeqiledc BLASTFNaergibneer ed
with a proteo i eay i N s GhF . duce a
sol ubl e prot e!%ﬁ%?‘? lgiralgexpr e%%% %ﬁ "goﬁﬁﬁrgg?s o ai ng,g’ @F&%ﬁ%@eﬂ%&o%&
t r ansnenbr ane EF0 inetiach damblaseinoyse elormitf0114523 and IM4EGEstono Al 3341, GeeBarkenbr ane
proxi mal regi I i and cytoplastnic tail is preferred.
Vet hods QLssioh ANSEEE ¥PI0RSHE LRI,

TBLASTN searches with the assembled DNA sequence for Hu-ASP| against both

30  LifeSeqFL and the public EST databases identificd a second, related human sequence (Hu-

Asp2) represented by a single EST (2696293). Translation of this partial cDNA sequence
reveals a single DTG motif which has homology to the active site motif of 2 bovine aspartyl
protease, NM1.
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49 - 20 MAR 2003 PCRwith primers containing appropriate |inker
sequences was used to assenble fusions of Asp2 coding sequence with
N-term nal sequence nodifications including a T7 tag (SEQ I D Nos. 21 and
22) or a T7-caspase 8 |eader (SEQ m Nos. 23 and 24). These constructs were
cloned into the expression vector pet23a(+) [Novagen] in which a T7
pronoter directs expression of a T7 tag preceding a sequerfceMtf 2003l ti pl e
cloning sites. To clone Hu-Asp2 sequences behind the T? | eader of pet23a+,

the fol l owing ol i g@NUST §&idhete Son l’a@e:ﬁ&&da&muxmn@a erf whrdre st ~ct ed
Hu- Asp2 sequence: #553= GTGGATCCA GCACGCCAT gém No. 35), 10

#554=GAA~1GCl PFORTed eses mede(wﬁE@ﬂLW%ﬂ Lifs5yafh#eh pl aced
BarN-i | and Himngsdd As%exmﬁéd dBRKE 6k 1R Gte SPredibdd ?mteﬁﬂﬁ’o‘hfmeré {aentiriad e¥ids,

respectively. The As sequence was anplified omthe full length Asp2(b)

cDNA cl oned i ﬁ!@crﬁ@lﬁ@%m dictigrarn@iqtifein htoage P dazRgsePCR [ A ont ech)

fol | ow ng tshe FHHQUJgi‘EE!bKchlonﬁ:g%FmLUg‘ﬂ protocol using annealing & extension
at 68Cin a two-ste cycles. The 15 insert and vector were
cut with BamHl andTPsopgs m!pm‘??fé’él‘BWB@@tW%%E%S’F@%%PGE@h‘“% agar ose

gel, then Ilgmﬁécmunqcscamaaabaa%\ %g@&rea&rdelasschﬁoe&mcagﬂs Mannhei nj .

The ligation reaction was used to transformthe E. coli strain !'M 109

(Promega) and 1881%BRFRSwasdeected: claed’ most cPN@ giane inthis seatign! 83920, was gptained

(Q agen, Q apr gRaMBHSRdRdmpREly %eﬁﬁ@a@s&ﬁ st?aﬂ&l S$dnSlationfoP the loptcddtpls €
expression using induction wt h [ 509[% -D 20 thiogal act opyranosi de

(1P1' G)) tHe émeéeww within denei§e3 P&ﬁgaﬁfé'r‘bfeimSFmef 'Ee depbirgteddspagyly BL21

(Statagene). Basitad dcabe ﬁulntdarmwbse)aﬁmm Ml WaBirkbRplEte ] Thel bRaifdeps@RCE Of
anpicillin at 100 ug~nm) and i1 nduced .in hasquprowth at an OD600 of

| o
0.6-1.0 with PwPipoéle; fegpense W&Fwa!em@ﬂc athon RAGR-anplypis Yoing afimgdst ed by
ceatri fugat i 0glacdta PlaA{ken H!ddym &ﬁ#ﬂu&r[CB)ﬁctEwb]l Ag m&nwouga@camhec aspase

EEC R N T T
site, and tsheﬁoﬁdieMMSﬂhﬂde{AC@nmaWorSn the @GR! Spdci fig PURPridutts @8re

#S59=GATCGATGACTATGIC | (SE .
#560:GATCCGTgé‘r‘E§?1‘&£CEﬁ§@g QG ‘%5%6“‘“53@"\‘/&6?‘& anneal ed
and |igated t cequamewidome 18880 tolfigld the compiachahg stquence af Hugap-1 BREQID
ol i gonucl eoti qgs,was desi gned such that it allowed ligation into the BanH
site but not subséequent digestion with BanF-il. The ligation reaction was
transfornmed into 1M 10Sevssalériteresting fratupes afe peesent pfthqpriotagi amisx widrsglcods af t er
transfer tg Eqrfgld | N Vi 8"4}(@% gduce the
GC content of ° ﬁ Aépﬁ{ﬁe@k&nggaé? OSQ e arr oﬁgﬂaft}lgna? 1E"f&afdﬁ'gos wer e
designed to cﬁaﬁg%EQi%éTne})ameo-m% ‘B'éé}éémb'w domgingentaiping veicopiss ek thons from
GCto Af (Sﬁgdﬂﬁ piiSase v ndflt (mﬂms@;eme%lﬁguta&ﬁm%@sc@smt he S

[

end of asp2 d not change the encoded am no aci d and was chosen to
optinze E. Caftfvcémggg}sd,hout FPLresidues which should correspond to the expected size of a

single, eukaryotic aspartyl protease domain. More interestingly, the sequence contains a

25  predicted transmembrane domain (residues 463-492 in SEQ ID No.2) near its C-terminus
which suggests that the protease is anchored in the membrane. This feature is not found in
any other aspartyl protease.

Cloning of a full-length Hu-Asp-2 ¢cDNAs:
As is described above in Example 1, genome wide scan of the Caenorhabditis

30  elegans database WormPep12 for putative aspartyl proteases and subsequent mining of
human EST databases revealed a human ortholog to the C. elegans gene T18H9.2 referred
to as Hu-Aspl. The assembled contig for Hu-Aspl was used to query for human paralogs
using the BLLAST search tool in human EST databases and a single significant match
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5 sequence of the sense Linker is S

CGGCATCCGECTGCCCCTGCGTAGCGGT CTGEGTGGTGCTCCACTGEGTCTGCG
TCTGCCCCGGGAGACCGACGAA G 3' (SEQ B7 No. 39). The sequence of the antisense
linker is : 5 CTTCGICGGICTCCCGEEECAGACCCAGACCCAGTGGAGCACCACCCAGACCG to
CTACGCAGGEGECAGCCGGATGCCG 3" (SEQ m No. 40) . After anneal | ng t}gM

phosphoryl ated |inkers together in 0.1 MNaCl-10 azM Tris) pH %mpﬁey wer e
ligated into unique Cla | and Srra | sites is | lu-Asp2 in the vector pTAC.

For i nduciblc on u5| h.iso
b- D-t hi ogal act(g%géis ] yige fﬂp q%é@f’%‘fm‘ée%% @5%\5&“& sl s LB broth
in the presencatabdse a3l duktidd oahzbwgbwg#uBEST&nnkthmﬂ sflmanddidgsephase 15

growt h at an ODO0 G, for cel |
pel | et was har"’v%??lég""ﬁ’%’ggﬁ‘f‘f‘?q& H‘@?ﬂf?’ B‘g‘m’# ust & Spﬁl‘g?ﬁegpgéég mP‘Beﬁdt he
| eader sequencb?smgjaaasbeeqneﬁwmysiamhﬂarnuhﬂdu@m@wnhy@taﬁy Wab boutingigage 8 such

that this liberates a Hu-As cptlde beginning with the N-ter nal
sequence GSF ?‘(ciﬁ%@“ § gompghLely X'g%"fh StRAds- f SFW%Q‘%E‘E‘BW%Q%
fol  owed. Two bpb nbamglmcimbmauauommndeﬁdgﬂyﬁeanwbuglaéﬂa@amﬁx&ase 8
cl eavage site ETD) #571 =

GATC@TGAGAT@F@%&R%@MP&M?MW@@(%W%f 1) and

#572= GATCCGT GphEdd: G&zm@mmms‘a (RPN CHYT164 2Rino L M No. 42)
were a~ealcd and i ate I nt o pET23a+_t hat E\’%gggﬁ,? ened wit anfi | .

After transfoffitPFo “P‘ﬁﬁ‘ﬁ“ﬁ‘lﬂfﬂg of { ‘Ffé"bﬁﬂfﬁsf’f'éﬁl 25 identi ered and
orientation ohddifial ESTRI deqi¥asedEmi 4 HuftRd adipcPNEDIS L (jbraiyq $3 88998), Wat Sppeated t he

foll owi ng oligonucl eotjdes_were used.for a on he sel ected

o Aop? Seque e ISRt B e R R AT R RN s B o, 43)
30 #554-- GAAAGG&%(%T&GH’WQTGE@KE&%@TW@ CSEﬁhthDc Rltalysi lof 3losehi ch

pl aced Bat nHI i f Lanki.ng .t he nds of. the insert.
respectively. 4%9%{5}24?&&%&6%%52&\%5 °§r%3?flf”i‘° 488?%92?#‘?‘??@ ?‘ﬁf’?mfr%aﬁﬁxtgh Asp?2
CcDNA cl oned i ifitume pﬁn\m&namknguetsmm&dgm agau@@msmlén Rﬁﬁu@x(}:‘odmtsech]
foll owi ng t.he nuf act ure~s. s IVAR 200 r ot usi ng
anneal i ng lté e%pﬁs?% res?nc'égéh propm ?geggrgs né f‘%” a:_qogs;e& -The
i nsect and veopxeameftbe ATG mdutahn&me @ﬁ@P%lmaMdee ﬂpunenm eEhnbsrmom

el ectrophores an g[g s St £ pi d DNA
Ligation Iti tEIF%Hg [ﬁ&n er élE‘I %Qﬁ?hzgtsf}ﬁ@?tg:sg% r%gg?%g%b%\gﬁﬁa
transformt henﬁcmwbllnlclogs PEAGRIIMARDS tp W@ﬁ@ééﬁ”&h@l"&@h@hﬁ%@@“%@fy pi cked for

the purificat a@fkidh RlifcRtedi6de80.9B06308PMHE Perilidab S hIVH A2 i SRAUIRRC e
anal ysis . For indueible expression using. induction wth isopropyl
gPﬁ‘HE’f‘er red

b- Dt hi ogal Act ¥pydcssmeicdby O Maphon RACEMysisusing 3 bymay kippospmppys
into E. toll EJaﬂﬁéﬂNk'le%%nl&ﬁ(@Jn@Q&ﬂek3ﬁﬂﬁéﬁébWéon€dﬂoh Jﬁﬁndﬁ@ﬁc&ﬁlf&m in LB
i nduced

broth in the presence of arnptct)tin at 100 u ; in |log phase

growth at an G990 FEia of clongs 20942pY\a0d 43RFPpves lraar«d Vi e OEReRAmTC  The

cel | pellet wesecifiafor@sel Matadiyn mtcmm@aﬁm&rmapm ifhE PER. PpucificPCRL i on, a :
6-H s tag can_b mtroﬁlétgdlnto t he above con?trucufollo ﬁgthe
B

T7 | eader by BY ‘r"ﬁ“n‘é“f HIFIRPERY yﬂ‘g? frausgsipg aRd By TItng SRS 25°F gin
t he anneal2ad) withdepimeyde at eones | 2696295 @hdIB6IPG 30 wieid tiicBinpigte icbdingsdequehdest | di ne

ZgggER%E&?%;%%W;%@I%gﬁf%$6@4§ Pcfﬁlfg'i"i%gng for each
Several interesting features are present in the primary amino acid sequence of Hu-
Asp2(a) (Figure 2 and SEQ ID No. 4) and Hu-Asp-2(b) (Figure 3, SEQ ID No. 6). Both
scquences contain a signal peptide (residues 1-21 in SEQ ID No. 4 and SEQ ID No. 6),a
30 pro-segment, and a catalytic domain containing two copies of the aspartyl protease active
site motif (DTG/DSG). The spucing between the first and second active site motify is
variable due to the 25 amino acid residue deletion in Hu-Asp-2(b) and consists of 168-

versus-194 amino acid residues, for Hu-Asp2(b) and Hu-Asp-2(a), respectively. More
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set of oligonucleotides was designed such that it allowed |igacion into the
Bam il site but not subsequent digestion with BanHL Preparation of

Bacterial Pellet: 36.34g of bacterial pellet representing 10.8L of growth
was dispersed into a total ZO volurttc of 200mlL usiag a 20tturt tissue
honogcni zer probe at 3000 to 5000 rpmin 2M KO, 0.1M Tris, 7@ MEMIEDTA, 1nM
DTT. The conductivity adjusted to about 193mVhos with water. After the

pell et was di spersed) an additional anmount of the KC solution was added,
]lcari nﬂi ngf t he Eﬁr@hnyﬁlbumuenéoamtaiﬂs.a pT&dic&dSﬂﬁmmi:ﬁﬂddm (madggeai-md
urther for about 3 25 m nutes_at [ usi ng .t he .sane, probe. The

it ure wec  APGSen R SRR Ne Betih tF Cogaia Hoh U St

10, 000psi . | nprtehseGodmeRored iAeheatdrieiner Thiafeatureil novdsund v dny 6tlerfagpaneir d) whi | e
the soluble fraction was di scardccl. Thc resultant solution was centrifuged
in a GSA rot oP™Fgy kPt Hydsab> 500 tern. The pellet was resuspended in the
sane sol utison (Wi tiakipie NeMdletdlaSibfifg bivaotsa KEp2 dDNAEnEfdniain @RI zer probe
at 2,000 rpm Cffnidprand @ARGERHZtE of Blurine REFBIDNA -2rha3Rflhe lARBlod dT@ILVAIpINE Was
adjusted to SOOM with the same solution) and spun for 1 hr. at 12,500 rpm

The pellet M%ﬁ@&%&d&%ﬁ%§%&%ﬁ’r§%£&f@§¢m Bddeninp FOR, bi¥Setbdi@c Elbkiad. Vol ume

was adj usted to 52 L wth the sane solution prior to

honogeni zi Ny fagproamleF %06 800 RlidpehderMnks frotelh MbuatbrdihDNANMR2gRRARd for 30
m nutes, this procedure was repeated. The pellet was then resuspendcd into

about 150l ofcr&plddising @ FBLiabeRARbERE sdgihcPsobYirspatel @OMINEASI2X Rkt | f Uge
tubes used in the GSAtutor.. The pellet has honbgeni zed for 5 m nutes at

3,000 rp”)loVOh&ifﬁeﬁdirélﬁibeéwﬁ% §NR5E)c1mndéﬁaﬁﬂysﬁQbﬂjth!\/ﬁin§d’st cBNICEonfaHdd teor 30
m nutes. Weight of the resultant pellet was 17.75g. Sunmary: Lysis of
bacterial pel bffre 3' intfdcklatekdgidnQ@Ad 4T Shineusdk i the GaIMY regitd) APCR BmplificBioSA t ut or
was used to initially prepare the pellet. The sane solution was then used
an addi ti onal of the QR iricEbriif EDNAIIBEPE With @rdnfieimgdipénnslbetids pridcrfsparific favat er t o
wash/ hot nogeni zati on was then perforned to renove excess KCI and EDTA

Sol ubl i i ati onthe’'4HdstAPOA seqientadetadmintd fbovErid/agemerpridherppdcifie tforwsess’ wigionhi zed
for solubilizing the rHuAsp2L froth the pellet previously described.- 17. 75g
of pell et wasofHuaiaedsp2saghed&ailovadl b MINfUsEquercaralyi® gavdameititings) 980.bp of o DEA,
was added. 3M Tris was used to titratc the pHto 8.6. The pellet was |5
initially msesthspetiupsdqucnteo Thdremgindumiofithn 8’ ssgricntei of mutisd Asy-2w RAenined fbBsue
honogeni zes probe at 1000 rpm The m xture was then stirred at 4C for 1
hour prior togwemicrsequegi(sesmelaw).12~O0r pm for 1 hour in GSA rotor. The

resul tant supernatant was then centrifuged for 30mn at 40Q 000 x g in an
SS-34 rotor. Balatifr ard|seqapreanalysindf theatrinh dsp-2 geaared murine B§Tsequsnsept f or
50nml. 20 Immobilized Ni ckel Affinity Chromatoeranhv of Solubilized

r HuAsn2L: Theefcodinpapangonsaf|tast hwripe Aipd EONA was identificgn tmFenBenkiSdid3@b3sel | 0. 1M
NaP, pH 8.0, 0.01M Tri s_é 5mM ~3ME, 0.5nNL I nidazole A') 6M Urea) 20nmM NaP)
pH 6. 80, SOrvrsiggthe BLASBsgarchéqe) arGhanasp? qofing seapence s i avgwy Flomomv :
| m dazole 25 C) 6M Urea, 20nM NaP, pH 5.80, 50nM NaCl) 300mM | m dazol e
Not e: Buf fR&r s 874603p8 qisplaysdcB8@ shame ifeaity torthe Bigip siapensse evef 213 Ws to gi ve

i ntermedi ate concentrations of | mdazole. The 50nml of solubilized nmaterial
was combi ned {UgtRuCentific grmes mEriPeAlinfor Bis regonfdRudige AP2MSER Bt ZEden

Ni - 1~TA SuperFlow (pre-equilibrated with buffer A) in_a 5 x |Qcm Bi 030 Rad
econo col urm. 2rHised QADPURY s58ians GERE MHiRR 85PN Y proc genomec PHAL fravedTd

Chr omar oxr aavhyv St eps: 1) _Drained_the resultant flow through Washed
with 50 buf A&V V(%mpé@,%di weimﬁ Fla%ﬁs)t%“édb‘r?“?P%‘tfis%ﬁpg%*?C THRYF Wi t h
250mL buffer A (wash 1) 35 4) Washed with 250 buffer A (ewaSE0 21) ";_’1) Washed
wWith 250m buf*sRyandtheproducts adalyzed by agarose gel electrophoresis. The primer set Zoo-! an

25 Zoo-4 amplified a 750 bp fragment that contaired approximately 600 bp of intron sequence

based on comparison to the known cDNA sequence. This primer set was then used to

-~
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2 0 MAR 2003 6)Washed with ZSOm buffu B 7)Washed with 250nml buffo
A'8)Eluted with 250m 75mM | m dazol e9) Eluted with 250nl 150nM I m dazol e
(150-1)s 10)Eluted with 250mL | SUrnM I rrtidazole (150-2)11)Eluted with
250nML300mMM I m dazol ¢ (300-1)12)El utcd with 250m 300mM | m dazol e
(300-2)13) El uted with 250mL.300nM | ni dazol e (300-3) to ChromatlohMADEY]
Resul ts: The rHuAsp eluted at 75mM I m dazol e through 30(hrtM I rni dazol e.
The 75nmM fraction, as wel I as the first 150nM I m ~l azol e (1S0-1) fraction

t d t t d. d
Gel's. Ther of orBe s AT e iS5y BSE A S AR Pas BRTRISG-PLERE) 477
Coommssi 6 El LSRR C‘”“ e tﬂfsagi%%‘beﬂ*%@?u‘é@%ﬁfﬁ” Saffgth bRRE 10
Erperinment |: Forty m of 102was ed with 1 E MTr|§f)b&H74and
DEA to i nal SRR A A g6?°”€ﬁﬁ)|°°£ﬂ§ﬁfm"aﬁa°“d°% Eé"s‘ ELTREYS Th
di | ut Ce)dasuijggcrﬁl}/ il irei ng}q W t h 20%;}11 %{}C% 6% 50 NaPI) sp\lq/as
6.8) 150mM Na A%#‘”édg'l"lp RUTREFE A FRYFATS @&9@5 y ?E%éieq‘éfﬁ”o M This

| ut d cl t. to.th i t
3C A ter Sortg ARATERG R Ly PepBHTRe %éﬁ?g?fﬁ%at&we ?'grgﬁﬁ'%?on was.
th di al d h t 209
ol ycerol . Thi %Eiaﬁ's RE SRt B b e L 1

t hout . f th ExXp~ f the 150-2
ol uate was. coltufit PRt “ERPuT t%h%@aa%%wc%ﬁssﬁ 10,000 MAGO, then
treated asmEzpeMng%% Tr}%’ teri also kaydz n _Iion, with no

b { bt ERTPISy e ok B o lses blnGall 00, WD
\e/: 3:';1t eewgge(szlpigllieimaddMMLMT) BMTtis, pH 7.4 and DEAto a fi ngl ©
trat f 6 {4l
concentrat PN, OF OFdukilithiy fdpRed 6SRRE DIk bbbl tubitied
NaCl . This soltmmcmrtﬁeraplpewbadwé fremClongictih(Palo AdwpGak docypsredant Bﬁé&% Bn. The
sol ution was rtﬁmxgﬂ %qftéa fo ch%E’leridﬂ 1&1%{:%%&?@ B{Vc\jlckrkbtcgNﬁqgﬂeﬂg MEA

to a final concentral |on of his was stirred slowy at RT for 1 hr.
Cyst am ne and F@UM?\D&PMYF@!“&MH*F@O?@W% Tlon Eegmentvasapdiolpfreled i and

| CEt M respect i yghat acJ\ﬁtg Sxﬁﬂé%"méﬁdowpﬁﬂu @M%ﬁ&&&ﬁ%&@m nut es

prior to being noved t 4C"col d room and shaken sl owy overnight) open

to the airl5 1d>3%98 QV/mmobirpreshgay Arlingian Beights.ilorand Kigopy ﬁem&%w of ¥ h no

apparent preci Jﬁ%mmﬁ@&uegr}bﬁmmga&aﬁwl&q RO IpdIPA* fmh@uma:ed
Super nat ant s from mul tiple runs were pool ed) and,the bul 1‘5% %EY
I,

stabi | i zed pr dtest diffeiant hama Yssusg “&&aﬁyﬁ%"c‘“ﬂo‘ﬂm Na Y dprymi prove
gl ycerol . Aft ejufred (Blopétbeh) Pdi& m:mn@rfbraﬂ howBdi 68 tOLnAGy sshied a2 RComrbenTed t(yahaout

bi ocher cal  aryGEts: SiRdPoLAsg: vt Res S?%v%‘écﬁ?é%\ﬁiﬁﬁ?%&?@%“
F. ~cprecsi en Cﬁlmkhi&&paﬁicaﬁéwamhmtu inessifiyiag bareecd: -80Sl s
Results and Discussion:

Limited information on the tissue distribution of expression of Hu-Asp-2 transcripts
was obtained from database analysis due to the relatively small number of ESTs detected
using the methods described above (< 5). In an effort to gain further information on the

25  expression of the Hu-Asp2 gene, Northern analysis was employed to determine both the
size(s) and abundance of Hu-Asp2 transcripts. PolyA* RNAs isolated from a series of
peripheral tissues and brain regions were displayed on a solid support following separation
under denaturing conditions and Hu-Asp?2 transcripts were visualized by high stringency
hybridization to radiolabeled insert from clone 2696295. The 2696295 cDNA probe

30  visualized a constellation of transcripts that migrated with apparent sizes of 3.0kb, 4.4 kb

and 8.0 kb with the latter two transcript being the most abundant.
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Fxpresrion by baculovirres Infection-The codi ng sequence of Hu-Asp2 and
several derivatives were engineered for expression in insect cells using
the PCR For the full length sequence) a 5'-sense oligonucl eotide priner
that nodified the translation initiation 20 site to fit the Kozak consensus
sequence was paired with a 3'-antisense priner that contains the natural
translation term nation codon tn the Hu-Asp2 sequence. PCR apgmApfpmati on
of the pcDNA3. 1(hygro)l Hu- Asp2 tenpl ate (sec Exanple 12). Two clLcrivatives

of Hu-Asp2 that depgb& uidiRsdes brbeFd) Mu-Adpd BRAEAHY PG mdQMBinBark Sfehdkdas No. 29
a

and No. 30) or delete the transntnbrane domain and introduce

hcxa- hi sti di nénd bgin athidepeer butdsicsrpie s velSelerryed iRgl! other tigguensrdmiied cx3sh wer e

al so engi neer @f s LAPHINEGRE R he £HEivS AWRdAcs SFRISLp® rhAAChH BRI fie pri mer

descri bed about” was pef‘il?eq’ W ;% ei ther a 3 -anasgnse_ primer that (1)

i ntroduced a faginglcaprssiontiePrinALEons Vag gevttalishet. Avmdn QBFIRgEQf I D No. 3)

or (2) incgrpgrated s&uﬂ@é@déﬂk&k!ﬁ%ﬁﬁ%ﬁ%ﬂ&?%ﬂ%@ (Y], Btk A LARR,

termnation codon in the PCR using pc 3. 1( hy ;{(3\/ Hu Asp-2L as the

tenpl ate. | n &fdipighpnis; frontpldoteCrRmperaklpbeAnd Plamen prerighesrabundangn intheed f or

15 cycl es usi ggdmd%pm_yttxr ase (Boehringer-Mannhein) as outlined by

the supplier. The reaction products were di g’zsted to conpletion w th BanH

and Not| and |i gat®Example Ba¥prthepmBlopBetectipngt Sudsp-haed Budrp-2 Transeiptsiar vect or

pVL1393 (Invi Huggen). A portion of QekLinegati ons was used to transform

conpetent B. tol | SMSitcefbhmansl lings werpjarediondeir gilivyigerodype Herdsnlisot i ¢

sel ection on -fﬂﬁmplrﬁ,ﬁml,gmﬁlﬁuman BER298) cBiYs, AfRRSgEL Rdnka) ( Efg' ysis
e

and banding in Cl toy e baculovirus transfer vectors EY 931Asp2,
pVL 1393/ Asp28&tiu Grepsphamster gy (I £y HELH ells@nd heingprobpsiqmacselh Hesi nant

bacul ovi r uses paRG2iwRELMAI JbRhe® troB R ATEECIGWeleuitsd R TINID Barkhidisd 108, St andar d
nmet hods. Expression bé trunsjection Transjent and stable _ezpnssion of

Hu- Asp2~TM an8CRigs Q g9}k pihich averemaiptaifedsio oEM/ 1 05T ¢§at%5(? e ©Pred usi ng
t he i nsectisexp#f el QdreRar ot luehed) Warshidmonblafe {DiellstS & 10]) ekl Bethe

expression plasmds vectors pYL1393/ Asp2, pVL1393/ Asp2el TM and

pVL1393/ Asp2atitfet 2pq ROlKA | RNA °é5€t°f°§é‘am6§’° &5%5? é‘*%ﬂ‘ﬁé@&%ﬁ%\ﬁ\?ﬁ pamptes . and

Nnrl and subclk&i@sing hOoBRA* RROA frelcact ey Gfd Wk &?&Xﬂﬁﬁﬂnﬁcrﬂﬁaﬂﬁn§t andard
referred to as

10 nethods. The resulting expression plasmn.ds )
pl ZI Hu- Asp2t | $9diiqns (8lyey H‘%&%'ZPP‘FRRH%‘%?&TWM"’&F’E% wgPoLby FaRiaTY ped

above, For tr adishe6l r@Qcrigd G$ualizel bg BgHridRedidnSviteirlo@iprimet Zabeled () eddingi vC
serum free_nmedi um suppl ement.ed wi.th 10, ftql anycin at 27 Cin sealed
f1 asks. Tr%nsf’@&%f‘fg V%Sﬁpﬁﬁt&rﬁd}wp&g' H"ﬁg{’?hf‘g}ééﬂvf YA five serum
free medi a suppécesithyiegsbsive tdXray@iipahdrby ibagganalysisywith & Phapisbrinagect | NPl us

| i posonmes (Invitraogen Carl d i .St,and net . lL.arge

scal e transi ent t?%ﬁs "e@?pil 8%@%%%2?%%{:?3?1%{1\0’%&& ﬂnsolg\;\ggnr%enpgﬁq%'g é‘ﬁ in a
1S0 mm ti ssueamid.g kh) ¢hatiwerh prenidudy datesesd it hyman tissgts. dhe tekeoms tbemppascat ure f or

15-30 m nutes k] At t.ac 11 . [ it UL e was
pr epar ed gy mdﬁgfhérlgeggyhﬁtm@%“%%l %‘g%‘?r%‘gﬁ‘%%ﬁb%@z%%?z (+ -

His) DNA &3d MB3%| of Lzsectin Plus and incubating at roomtenperature for

15 mnutes. The plghi AhR AYRshe nRE VNG 24d AR CorddlefillioRlor E&bdrRisand
replaced with the ' POSOME ‘M Xt ur e E%? 4 h~ur~at rlcc)’omterrpng?sature wth

const ant r ockFemepasd i@tisspmt3.04R. ftikh. apdbhi kbgviisie foHowingitetatiipmabuadsnred HES t he

di sh prior tosdncahadd pris g days at 2? Cin a humd incubator. Four days
post transfection the nmedia zs was harvested, clarified by centrifugation
at 500 x g, assaydixampie adimificatiprafcARhtodycreyse ABnmogsssing fonip vitkyr st abl e
expressi orf0 t prEeendnisl s wee treated with 50 ~glml Zeocin and the surviving
pool used to prepdiwmincstlblies theeprpeeshAP pepsile frerg ARP pravide B njcats|tososmsn by

anal ysis of t I I Ol é C b Pur i f ' .Hu- Asp2dT™M
and ar- AspzaTRUAPE RS MG o p e dAh e BB ble bERE b Bonld P AepD
lr: elslul ted in th@&eoﬂmﬁd wf\;mﬂmtﬂsmopmwaggiedwm&mhcdipm}tmuﬂo?hgnmdimm

ol | owi ng pro roduct i . el 1 he Vi rus ect i I
transfection, kﬁhéehggfﬁﬁ’d"sf’f’%ﬁtl;%ﬁyﬁé i‘%‘%rgv\%s %ggrtﬁ\?'écs e(a:f,ldng é’rc'lsrf"lg)aggf%bll)?cs
centrifugation, and )




di al yzed against Tris-HC (pH 8.0). This material was then purified by
succssi ve 56 2 0 MAR 2003 chromat ography by ani on exchange (iris-HC) pH
8.0) followed by canon exchange chronat ography (Acetate buffer at pH 4.5)
using haC gradients. The elution profile was nonitored by (1) Wstern bl ot
analysis and (2) by activity assay using the peptide substrrgtﬁe Eﬁescri bed
itt-Exanple 12. For the Hu-Asp2aTM Hi s)6, the conditioned MR 48k

di al yzed agai nst Tris buffer (pH 8.0) and purified by sequenti al

chr omat ogr aph n fo ni.an chan hy.
Sequence anal S?F%“BWMA rpeft fmﬁﬁ{%&g%"fg’r’fvt‘ff mes a%h?‘g\gg&a@%afhat t he

signal peptide deag: tyeA. Abwadmk?ﬁ-lﬁ]xﬂ:&lséﬂy exﬁr@ssﬁg&rmhﬂom&d cddjmeessi on of
Elu-AspZ in CH reps Hererol ogous tx resngrt of HrcrAsp-2L in CXOKI cells

The entire conuf‘?Bmsf'é’& OBP tha erbiangs ARFSeretiing- Yegsh the sererdimraus AL AR Lt
expressi on Veﬁ&cﬁlfonfaﬁm de restdusly BriRe &ﬁ:o&}l%&ﬁu@%@?ﬁ@fbbﬁgﬂhﬁ brodessidll ch

contains the i medi ate early pronoter and bGH pol yadenyl ati on signal to
drive over Sex ptrlbfystwonmw tiowesk py fosmiatsrt tsheamied celijipprbanreledsey A BPROAFICA~D2,

was prepared gx cRhkahldh Méémm%lpﬁqglop?oéq?gsﬂ] and conpl etely sequenced
S

on both strands to ver eintegrity o codi ng sequence. 20

W | d-type Chi A@?eﬂhém!t‘éq‘hmary cells (CHO-K 1 ) were obtained fromthe
ATCC. The cal pgWai€ naintained in monol ayer cultures in a-MBM containing
10% FCS at 37C in 596 C02. Two 100 nom d| shes of CHO K1 cells (6090
confluent) were t ri¥#wehembmanipkidpeyseliipg298 (HEKPIqsho areoh@inesintskally

PCDNA3. 1 (1§) HY R ReclobpREREGEP WAd p m&ss@ﬁwmdamtn RALEBHRR oGN] r%s?n@autsrecomrended
by the supplier. The cells were treat ed with GvFl asm d 25 DNAl | i posone

m xt ures for WWWW@H@%WE(WQW@E%&F‘ 1 Ggrasi: 1 RSB M

cont ai ni ng  SOGskdidihSHutan mgﬁmsqm)&o b (hutlReide &R seh) MM FH@mino acid))
(+) Hygrol Hu- Asp2 cransfcctcd CHO Kl cel |'s. . i ndi vi dual hygr@ir%m nf‘tgﬁE‘gSI st ant

cel I's were cl BAERPaiRgd from Northgyegsm Ht"f"&ﬁ"yf\—q(‘}fi‘Fﬂ\ﬁf‘f?Q hiE $ f the

i ndi vi dual ce(dtralagdd@fat tHONF 16638 cRRingfthd PlashsPPARFEOS.€i N was accessed by
West ern bl ot aI ysr s using a polyclonal rabbit antiserumraised 57 20

MAR 2003 até]al %&‘g &?fb t Hu- red. I essj n.E.goli. Near
confluent dishes of¢84&H* @??t‘qn(ﬁgmﬁaﬁg)rw% %’8“5 R ED %ﬁg &% pBS and
t he cel |l s recbwaigent Quickc@iahgd ‘nuugganpmﬁﬁtﬁmeamehd plpelid pARP6AENIe(SEQIDIYPended i n

Id | b A 0t
IC(r:])hl bi %lzlr: aﬁg{fﬁ%lé%gfllagd gﬁ??g'ﬁg‘y ni ca’ﬁdmgﬂqr{oa‘gg 'I’%’Imetg%r{g{%%fgne
fractions V\eren&ewwewﬂoweéwmdlpmgafﬂéﬁ GACTSACCACICGACEAGHETIC and

normal i ze W r o B i n.were then separated by
SDS- PAGE. qI@ol l?gr%el @a‘?ﬁf@aﬁ@?ﬁl& Ppa‘% éf [aegghgr ated pol ypeptides to PYDF

met nbr ancs) HEGASFT MW@C@WW@E&W G CTASNTCTEANAGAAQRER

anti serum (11H0R,, dﬂs}(H\ 'tmimang'pm?r #2174 CORATARWTICBACRIRIAH ST DALTAR GEQ
vi sual i zed usi ngg al i ne phoSphat ase cog;d@g!ﬂted goat 10 anti-rab

anti bodi es ( B Y¥sd§) ‘°W§b§6l*ff’@qfwgﬁ Ay ESEG B} Ng- ASW“FIE"%]%‘Bpar ent M
val ue of 65 kEEQ\n@&odr%t[%fneqmm m%ﬁdibmg&@dﬁmﬁﬁp&aﬁ&mm&fect ed cells
and not nock-transfected cells, ﬁ E %P pm‘%p F}P E& was only
det ected i% tf%‘l%%wé-hg‘eﬁs%t‘f‘f)ﬁ')' %BW§ ’§t° Atre fire 9 P %‘lf) Bc of a signal
peptide and samglifRadonas rdsmmud@mmacnmt\bmagemmedkmwme Based on
this analysis, clone 1k5 ha t he P?‘ﬂ@' t ex ressio c:gﬁeb:é\ghof tHu Asp2
protein and tﬂ?%%&ﬁﬁﬁd&‘f gafypp 365‘F°éd P‘t‘ PER St er i al
fa(zlz)pwlflCatg&ﬂTrvBUﬁicﬁh@mouomcﬁfolaEe&ﬁfﬁmﬁ@fﬁft&dLﬂaﬂﬁﬁgl ors. lPOR . .

Kl / Hu- Asp one ~5--In at n one #5 cell pellets
derived frot h"?é‘ﬁf?)‘t?“r?ﬁfdﬂ?‘%ﬁé% P%‘%% qi |14C8<);2uﬂ@faéto%§1égbggs ™% he
Et ?][tl ng rngt eMté\'lbd,xgde.TLfblﬁ)i vﬁ@ﬂﬂ:strﬁ:&brﬁ atz?mmpxedmmwl epataed <brft)83;9agﬂrr10segélﬂaddysi s 20
uf fer as describe ove. The cells re r.on ni zati on
(2 x 20 sec) Hrycrerer PYSArEmERHYTT PLrifis “&ngéggﬂﬁ% &8?“5‘6% es. The
menbrane pel | et Wﬂl&r&ﬁ%bldaﬁdi&c@ﬁ&ddﬂ?@ﬁsﬁ(lm Q\ESCIEJ)!@ Hgmmbmfotmleh )
cont ai ni ng 50 ~l - 0C u In r. The
det ergent exr é58?95v§ers<=%f{f’agfdr$%§ ‘lﬁ?z %@#ﬂ ?fﬁgﬁ;ﬁf%’hg?ﬁ‘“ g b?ZBGRfWSF 20

m nutes and the supernatant taken for further anal ysi s. MAR 20U3



The ~-ocryl gl ueosi de extract was applied to a Mono Q ani on exchange col um
that was previously equilibrated with 25 nM Tris-HCL (pH 8. 0u50 mM

p- cxayl gl ucosi de. Fol |l owi ng sanple application) the colum was eluted with
a linear gradient of increasing NaCl concentration (0-1.0 Mover 30

m nutes) end individual fractions assayed by Western 5 bl ot ﬁqﬁgﬁﬁﬁs and
for ~-secretase activity (see below). Fractions contai ning % (R }AspZL

i mrunoreactiviry and ~-secretase activity were pool ed and di al yzed agai nst
25 mM NaQAc (BH 4.y50_nmM ~-octytgl ucoside. Fol|low ng_dialysis) precipitated
meterial was BEVSIER PIRESECRT PHTHLDRAPPet L HeN et rapREX el Hipdons

chr omat ogr aph@ere gerfcimbofee SR RYG ABRANEOLIHER RAADNASBE@UIOUS| y
equilibrated i s 25 naNi |saQAc, (p mVl ~ to qcrylrlucoside. The
b mbsa

, 4.5)] 5 _
col um was el (Roghringes Mapnheim) prdsranyfpraed mye L‘g‘f‘“’" Effirignsy D2 Gempeteb fetnt r at i on
(0-1.0 M over(ca&oskntmesrbcrﬁamgiwghxdz&liapdolénreawemasenaa&ﬁmshstbg pdestern bl ot

anal ysis and for ~-secretase activity. Fractions containing both Hu-Asp2
i munor eaef i vRBHTHign Uping BEPwE BL/E 2at 13791 Pipsid DN A watRuRber Bheamtef ni ned to
be >909' 0 pur &ikdnsAREE Hnk OB SGiniNiHR ek i(Qlaflh). ThekonstEXdBRAned V. Assay

of Hu- Asp2 ~.secretase _act] ws% usi n ﬁ&l de substrates ~-secretase
aasa~- - ( 3- secteEEadw RME] 353 (AP ?%a%ﬁi y 7 Eppalsetidel AP EQIR Ny 4t ol ysi s of

a synthetic pgpidodgiapont ai ni ng the APP Swedi sh nutation by RP-HFLC with W
detection. Each reaction_contained 50 mM Na- VES (pH SS), 196

~i - ocryl gl uco¥pamalionbell Franyfeqdets at e (SEVNLDAEFR, 70 p~ and enzyne ( 1-5
lr.g protabn). ReMEK29BSell@rrahdleckibowat givn 3/80% dhfilittce ahilS&'d | Mes and

e O R BN GEA o F rcrs  Gogie 12 o

rom O- o = 0 oy PR .

tli)g' O\INat er/ lgplko_%m)d.usﬂgexpefcumnﬁ' Tﬂﬁh ao{;&fﬂdim)wasz g@@'{«mrzﬁd dxvz\«h @hﬁ%lbatncg gt f 214
m In prelimpary e~tperjments e roduct pea ich.eluted before

Lhe. i ntact - peRDNIE SORARFLICS ety 5 s BaTRer bt F e SoRmEAaIDAERR. and

SEVNL usi ng bmidiurs Bontaidn®GMER & 06h3erudiidmof SOTIUSNC | Ager aiek dWNhdwdl - nass

spectr_ometlry.se er.vcent. gﬁd%vm s of ttbregpﬂ%[gtl de substrate was cal cul ated by

conpar i ng 't he* SRy & Jrediuat coiis deee sqredry Bl "Piee*PSRo prooduct pepti des and t he

s]'Ear':]i ng mat ecbﬂ&llsdemabteﬁli.{mhﬁFMOrbanc_e at 214 ri ][n The spﬁci ficity

of the protease cleavage reaction was [y rfornung the

p-secret ase assay q%ﬁs?%gﬁp%"é"saé‘ﬁl%“é’f' %E%ﬁﬂéﬁﬁﬁy“bgﬁ?ﬁ%Ze?uﬁﬁr bitors (R

1t M pepct at i nHialeall GL oM ppelpiepd 438 omld3citativk EfEupplied b andit-Edoled prgomiaser.

alternat ve $oRfCLEiA s dRnieatbbldhtdss LALRIAA M IURIANRL- DL RLRRP Nt

substrates to nonitor enzyne activity Uuslng orescence spectroxopy in a

singl e safpl ewwsrdisplayidlal 4-degadedaes scladfier gasing pi vinble orils as drteimBER bioreardVES  ( pEl

5.5), pepti demawggt,taagt fgtsa %gsgg{@@éﬁfy nghﬁrﬁgl@pa&@d%Q%E%eh Bt &k Babibpnal )

(50 EIM and purified I-tu -2 enz se conponents were equilibrated
to 37 C for val#eRsgainingarawiimepdivevithonic@418n After 2 four eyl risgvestieried. 1 bf

substrate. ExgislddfubRRaRfh AR Soidbardth driath ROR. MferEBGH OBl BT i ©5 -

were nonitored by neasuring the uorescence em Ssion at 390 rim To detect

conmpounds t haVells coptainaderpanring claggs. Welie with rloges wepexpanded fromiis dhwsll plete added

during thgs prgiang WebiaRn@ bR &6 well Plare Wi chedBsidst BwRRdolbmEs drbRRtdCS Of the
reaction nonitored as described about. Activators are scored as conpounds

that i ncr ease**PH&IOP aksactupasyph cthe dneleeibinerseigepduasdhrofasioim prowing phibp figdr s

decrease the g of@sapdd. APREMnE e fpiiled 123D MESKREARRInalded W G4 1 SRE40IuPMAN withat t he
invention may be practiced otherw se than as particul arIa%Fdescrl bed in the

foregoi ng desReR Ve fensdawminiprdanedig. Himiassof 4B pdustionsf EER® and

vari ations offidoR8ceREREBdanisib@P4ri20Basedges. POSsi bl e in [ight of the above
teachi ngs and, therefore, are within the scope of the invention. The entire

e
di scl osur & ofAREJA praysisc ERqubitAngbedy apdsiich BLISALonkA BEYOMP or por at ed by
reference. bI)  ehfbRydn MiR AN 4o B LEROLY BRI B SQTPY ST g an

am no aci d sequence at 95p/o identical to a fragnent "o an aspartyl

pr ot ease pr ot<dndard AB EIA as follows. Human AP 1-40 or 1-42 was measured using monoclional
antibody (mAb) 6E}0 (Senetek, St. Louis, MO) and biotinylated rabbit antiserum 162 or
40



wherein tha aspat'tyl protoase protein ha$ the am no acid sequence sel ected
from the group consisting of the am no acid sequences set forth as SEQ rD
NOS: 2, 4, fi and 8 and the ~spattyl protease protein exhibits aspartyl
protease activity involved in processing APP, wherein said polypeptide
| acl cs a iransnmenbrane domain, and wherein the pol ypeptide and the fragnent
retain the aspartyl protease activity of said aspartyl prdtlMfellff ot ei n
toward APP. 2. A purified pol ypeptide according to claim11, Werein the

pol ypeptide c I S am no acid seguence, i denti to a fragment of the
Aspl protein ﬁgﬁﬁﬁ%@%‘ﬁﬂfamﬁ%ﬁ%&ﬁﬂéﬁ&@ W‘%@@%“ loubje ?’g&gﬁur ified
pol ypept i de asméwidh BOISAO TBE diptird antibb®yr 6510 istspeificdao iy §ibpe et 0OEINseS an

am no acid sequ~ce identical to a $fai%rﬁe%'gh of the Asp2 pratein having the
anmi no acid setfRAY emppe aggessidurid-16,.00 hhh- Abp frojeand urppepriemes de4Bding to
claimx, wherwauééﬁgciﬂ?pﬂoymmmdﬁn&musﬁ&ﬁvﬁ BAEHY) 2 Nahd faSGAyse | denti cal

to a fragnment of t Asp2 protein |a,aving e anino acid sequence of SEQ
| D QLO: 6. 55. immusgplatk wasicqatsd it g Oy uéwelbefarAti 68 O Instilhdilwett in (r ei n t he

pol ypcptide ¢ 1,S e ' [ | | t ; ~ent pf
the Asp2 prot %Eﬁgg‘?ﬁg aEe;B ug%t' %c?%a%?%?&g%éngg%%@é%é?ﬁ%wﬁgﬁggg 6. A
purified pol ypepBx eish QOtMRRBS Y Madifisd Sutheacosdirpiphae Beffesed Saliop8A98Mf an Asp2
protoi n, whergin. t ﬁ\?p I Je: ' ' of SEQ m NG,
4 and exhi bi t%dgrsn args y 'r%))fdg)t&g{a@éﬂ 2%?3‘?5 g“?mo vsaétgb'ﬂﬁﬁgl?&ég@gg}?{n APP info
amyl oi d bet a, parssinmickioride, pH g jrpeftisreteRpekékd I contasning h¥i7aefcl n am no
aci ds 455-477 : - WaehHEd e
pol ypept | dg a Pﬁg%e}’g‘g%anstbﬂrcét?d;@ﬁ t he ‘ég%gpiiﬁ?ﬁ%g? easé‘g“'l g?r}x{;/&l ty of said
Asp2 protein (Senre) arod INPPPBY to sojd-neacspacidd bpdinggHptardsB &60 or Béeantdydc] ai m 1
conprising a f D K ' ' h , i.n has the
2P0 aci d seHOBARE gatem Tt BRE ) Akl gk IR o RRF AL

culture medium was added after washing the plate, as well as 100ul/well of sample,

e.g.conditioned medium of transfected cells. The plate was incubated for 2 hours at room
15  temperature and 4°C overnight. The next day, after washing the plate, 100pl/well
biotinylated rabbit antiserum 162 1:400 or 164 1:50 diluted in DPBST + 0.5% BSA was
added and incubated at room temperature for thr 15 min. Following washes, 100pl/well
neutravidin-horseradish peroxidase (Pierce, Rockford, 1) diluted 1:10,000 in DPBST was
applied and incubated for | hr at room temperature. After the last washes 100pl/well of o-
20 phenylnediamine dihydrochloride (Sigma Chemicals, St. Louis, MO) in SOmM citric
acid/100mM sodium phosphate buffer (Sigma Chemicals, St. Louis, MO), pH 5.0, was
added as substrate and the color development was moritored at 450nm in a kinetic
microplate reader for 20 min. using Soft max Pro software. All standards and samples were
run in triplicates. The samples with absorbance values falling within the standard curve
25  were extrapolated from the standard curves using Soft max Pro softwarc and cxpressed in
pg/ml culture medium.
Results:
Addition of two lysine residues to the carboxy! terminus of APP695 greatly
increases AP processing in HEK293 cells as shown by transient expression (Table 1).
30 Addition of the di-lysine motif to APP695 increases AP processing to that seen with the
APP6935 containing the Swedish mutation. Combining the di-lysine motif with the Swedish

mutation further increases processing by an additional 2.8 fold.
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aspartyl protease activity involved in processing A~'1" into anyloid beta,
wherein said pol ypeptide laclts am no acids 455 to 501 of SEQ m NO 4, and
wherein the pol ypept ~ide and the fragnent retain the aspartyl protease
activity of said Asp2 protein toward APP. 8, A purified polypeptide
according to claim1l conprising a fragnent of an Asp2 prot em Ef@gel n the
Asp2 protein has tile amno acid sequence of SEQID NGO 4 a WE\ its
aspartyl protease activi ty [ nvoI ved in processing APP into anyl 0| d beta,
wherein said pol ygepti o f NO 4,
wherein said pol y;ﬁ% Sq Eo CH ragg#?eﬁb@gh%c}gﬁ%%% P;kkg‘r‘?% laa§| S-477 of
SEQ T1~ NO 4scdagdorn tﬁmhssfmdloclhcforﬁlﬂﬁcs@in@fan@ﬁ@ @] iCpresdion afrﬁﬁﬁmherel xl the

pol ypepti de and t f ragnment n r ot eas C f said
hap2 prot ei n” ABH BRI by AT ] s BBRL ootk BRRAFIE ) ook A8 1
conprising a ﬁdpawhlafcunﬁmm.&mlfmgowm wmmeinmmapmzpmmmwf has the

am no acid se ence of SEQ ID NO 4 and exhi blts a protease activity
i nvol ved iR gﬁ@é&“élf H’bdeﬂwc’FWB“"gr?ﬁ?cg‘l’%s B&pgmayged -{p‘ﬁ | d pol ypepti de

i ncl udes am nmamsds AReibRe AR %tn%ﬁd&éﬂ%ﬁ%ﬁ%ﬁﬂ%lﬁ&%ﬁiwﬁm ypepti de
| acks transnegiiRRbnde BRKD9 PEELE @itk tHe GilicaRa vétlofs @htafalig wildnpSor dlodiid | acks

anm no aci ds 22pp.vaffes abEAEY Nmedn + 8Diafld PRAGEIPpdiN@scROMYARGH dsdR saldédds t he
fragment ret aj.gagtaby RUbQh] AXRic@ase activity of sai d Asp2 protein toward

AFP. 62 ;2 0 MAR 200 10 A punned poI ypeptlde according to claim1l
conprising aMyPPCafsde ~—©- (04 AN | -Rrpeptitie FAid IWRERLeC| P-vaitled PO ypept l de

| acks t-ansrrenbrane domai n amn gy é’ 458— 477 of SEQ m NO: 4, |,

purif ed pol YIxaE aci ds 22 to 454

of SEQ m NGO é,gu% |d ggky,ggptlde Iaqlgs transmg,zdsr brane donmai n

am no aci ds 4gpafpsds Kk @)D 2 34- 2.8 3x 10-5
APP695-Sw (143.3) 457 + 65 3.1 2x10-3
APP695-SwKK (125.3) 1308 + 98 8.9 3x 104
TABLE 2. Release of AP peptide from HEK125.3 cells under various growth
conditions.
Type of Culture Volume of Duration of Ab 1-40 Ab 142
Plate Medium Culture (pg/mi) (pg/ml)
24 well plate 400 ul 36 hr 28,036 1439

15
Example 7: Antisense olipomer inhibition of Abeta processing in HEK125.3 cells
The sequences of Hu-Aspl and Hu-Asp2 were provided to Sequitur, Inc (Natick,

MA) for selection of targeted sequences and design of 2nd generation chimeric antisense
oligomers using prorietary technology (Sequitur Ver. D Pat pending #3002). Antisense

20 oligomers Lot# S644, S645, S646 and S647 were targeted against Aspl. Antisense
oligomers Lot# $648, S649, S650 and S651 were targeted against Asp2. Control antisense
oligomers Lot# S652, S653, S655, and S674 were targeted against an irrelevant gene and
antisense oligomers Lot #5656, 5657, S658, and S659 were targeted against a second
irrelevant gene.

25 For transfection with the antisense oligomers, HEK125.3 cells were grown to about
50% confluence in 6 well plates in Minimal Essential Medium (MEM) supplemented with
10% fetal calf serum. A stock solution of oligofectin G (Sequitur Inc., Natick, MA) at 2
mg/ml was diluted to 50 pg/ml in serum free MEM. Secparately, the antisense oligomer
stock solution at 109 pM was diluted to 860 nM in Opti-MEM (GIBCO-BRL., Grand

42



12, A purified polypeptide according to claim1 conprising a fragnent of an
Asp2 protein, wherein the Asp2 protein has the am no acid sequence of SEQ m
NO: 6 and exhibits aspartyl protease activity involved in processi ng APP
into anmyl oid beta, wherein said polypeptidc | acks transnenbrane donain

am no acids a30-452 of SEQ r17 NO 6) and wherein the pol ype tDicﬁe ﬁ d the
fragnment retain the aspartyl protease activity of said Asp2 gr A {0% owar d
APP, 13, A purified polypeptide according to claim1 conprising a fragnent

of an Asp2 prat.ei reji.n the Asp2.protejin has the anm no acid s nce of
SEQ ~ NO 6 an QHYE‘.T‘? Jélélt’féﬁ“fﬁs °§$‘b¥’@°§%‘éb£ﬁ]ﬂ?ﬁ°§e OBV !Ih?’? “ﬁ‘rggﬁagssi ng
ﬁsg i Pt gEgrryl 0 rei 618, anden By asfdﬁdnmbeyamp{ j\ge llsagk&ﬁmﬁimmmaflm w?o_ tot ]
o] ~ NQ .. 6, and, n the palypaptj.$e an ragment retain the
aspartyl prot el\&gé‘??é%ﬁ]qdlﬁn\{%ﬁ ?&W“A@ﬁ% %&oﬂwm/%?gwﬁﬁg&qﬁﬁ?“%\wggri fied
pol ypepti d. e atfarrcdidpldi©afeet fifsniethociage bRl mgivi. f Afteg tretifectith, @fls Wap2 pr ot ei n,
wherein the Asp2 protein.h t he apino,. acid uence.of S I D.NG,, 6 and
exhi bits assparg??'fdp ‘ﬂtﬂl?tc@&‘é’%’g%&sﬂfﬁ" FS%\}&S’?%‘a&f“ﬂusﬁP%é’Eé%u?°ﬁgEgA‘Bﬁ“ﬁ°h€% anyl oi d
R A e iyt s e E
anino aci ds 43tRlp8%replacadeiry @s@edi@mgﬁgn DEYAr afierignsicepeny Daa iperig arery  p

NO: 6, and whefoai dulthiQuiRenaysae Paivekt-dBthr hffed trhrsfeagdient retain the aspartyl
pr ot ease aCti\é{%%’zHOf sald Asp2 protein toward APP. 15. A purified

pol ypepti de a ing to claim1 conprising a fxagment of an Asp2 protein,
wherein the Asp2 pThd B différaf ahidiensa Bligonefstibehine Gromisequinf InSkede libhshdded 6 and

Dl oD LA ASLL, L B S SSR b T Bg e o
NO 6, antiscnse oligomers targeted against Aspl & Asp2 reduced Abeta processing by HEK125.3
cells with those targeted against Asp2 having a greater inhibitory effect. Both AB (1-40)
and AP (1-42) were inhibited by the same degree, In Table 3. percent inhibition is
15 calculated with respect to untransfected cells. Antisense oligomer reagents giving greater
than 50% inhibition are marked with an asterisk. Of the reagents tested, 3 of 4 antisense
oligomers targeted against ASP1 gave an average 52% inhibition of AP 140 processing
and 47% inhibition of AB 1-42 processing. For ASP2, 4 of 4 antisense oligomers gave
greater than 50% inhibition with an average inhibition of 62% for AP 1-40 processing and
20 60% for Aff 1-42 processing.
Table 3. Inhibition of AR peptide release from HEK125.3 cells treated with antisense

oligomers.

Gene Targeted Antisense Oligomer  Abeta (1-40) Abeta (1-42)
Aspl-1 S 644 62%* 56%*
Aspl-2 S 645 41%* 38%*
Aspl-3 S646 52%* 46%*
Aspl-4 S647 6% 25%
Asp2-1 S648 71%* 67%*
Asp2-2 S649 83%* 76%*
Asp2-3 S650 46%* 50%*
Asp24 S651 47%* 46%*
Conl-1 S652 13% 18%
Conl-2 $653 35% 30%
Conl-3 5655 5% 18%
Conl-4 S674 29% 18%
Con2-1 S656 12% 18%
Con2-2 S657 [6% 19%

Con2-3 S658 8% 35%

43



wherei n sand pol ypepti de | aclcs transne; nbrane domain am no aci ds 430-4S2
of SEQ 1D NO 6 and laclcs axnirto acids 22..45 of SEQ D7 NO 6, and
wherein the pol ypeptide and the fragnent retain, the aspariyl protease
activity Df 5aid Asp2 protein toward APP, 16. A purified pol ypepl ~de
according to claim21 conprising am no acids 46-429 of SEQ 1[%4N0: ? wherein
sai d pol ypeptide | acks transnenbrane domai n am no acids 430- B MAR UU@EQ |17
NO 6. 17. A purified pol ypeptide according to claim1 conprising am no
acids 22 to 429 of SEQII~ NO 6, wherein said polypepti g% | acks

t r ansne~br an€omdotrai n ami no $86%ds 43D 452 3% SEQ m NO G!3%8. A p~ri Eed

pol ypeptide according to claiml conprising a fragnment of an Asp 1 protein,
wherein the Asp 1 protein has the am no acid sequence of SEQID NO; 2 and
e~chibits aspartyl protease activity involved in processing APP into

anyl oi d beta, wherein said polypeptide |acks transnmenbrane dormai n am no

aci ds 469-492 of SEQ ID NO 2, and 64 2 0 MAR 2003 wherein the

pol ypeptidc and the fxagnment ret~it~ the aspartyl protease activity of said
Aspl protein toward APP. 19. A purified polypeptide according to claim1
conprising a fragnment of an Aspl protein, wherein the Asp 1 protein has the
am no acid sequence of SEQ >D NO: 2 and exhibits aspartyl protease activity
i nvolved in processing APP into anyl oid beta, wherein said polypeptide

| acks am no acids 469 to 518 of SEQ >D NO: 2, and wherein the pol ypeptide
and the fragnent retain the aspartyl protease activity of said Aspl protein
toward APP. 20. A puri~''ted polypeptide according to claim1 conprising a
fragnent of an Aspl protein, wherein the Asp 1 protein has the amno acid
sequence of SEQ I U NO Z and exhibits



aspartyl protease activity involved in processing AFP into anyl oid beta,
wherein said pol ypeptide includes am no acids 63 to 468 of SEQ m NO 2,
wherein said pol ypeptide | acks transnmenbrane domain am no acids 469-492 of
SEQ 1D NO 4 and |l acks amno acids 1-62 of SEQID NO 2, and wherein th,e
pol ypeptide and the fragnment retain the asparryl protease activity of said
Aspl protein towa.~~d APP, 21. A purified polypeptide accordZigMAR2083 ai m 1
conprising am no acids 63-4G@ of SEQ m NO 2, where~.n said pol ypeptide

| acks transne e s9OBBILA i i ZONOSN . An

i sol ated pol y;ﬁ%@?@g' comr?%gg?@‘éqggnfg%eégl é‘é‘cﬁlﬁtgrl\ce sexieégflg% fromthe
group consi sti f ) e 1 acq ds farth .l l 3 (SEQ
TD NG ) (o) R el BEARFRARAN QU SRHRIGE Ml s ik TS P o
6), and (c) shHewnaciahw Afkpaptiseproesssing. Jbese flank the Nt aFd Glaemnidal CBE@ENSNO, 8) . 65

2 0 MAR 2003,23., An-}sol st I i de. f exhibits, a rtyl . protease
activity i nvglﬁt\félﬁasf rﬁ“%%%‘é@gq ﬁg’e%%?a}’?#g“%épﬁwgﬁé Boeifsa,e éﬁ%f%&n e

pol ypepti de eofped skesvagdQiet) wipstiaspalleavhgef APRashe frtditasasiatraesguénce set
forth in Figure SEQ |  4), or conti.nu fiL ,gnent thereof, that
retains the 5§B‘é§tf§?ﬁm§"8%> é‘ggémﬁ%?’f‘%???‘m[“&ﬁgﬁ%ﬁﬁﬁ% daﬁésr @f’lﬁc“g 888% agnent

i ncludes ami TR SwWidks KIGNIL mueSbd iffedlidly Ofsuedim SE@e [Rsechhlse dearipd sadni no

aci ds DSG at positions 289-291 of ,gE(%Ott"I;U NO. 4; and wherein the

pol ypept i de Fauses gigenesh increpcyin produetigh ofopRe HiPand It otraiag add tooms of AT 50| at ed

pol ypepti de pdpate. erdrildhish WS RAkLLN (VN DLEIS the 20MPT7Y0 {s¥folrdViak MR efféd B OCessi ng
APP into anyloid beta, wherein the pol éﬁ&tl d, e conprises the contiguous

hwnan aspaft Prl SoPwwaSePraticHer PEt PPy greatially insraase e, PHFGIRRLOINY SEQ r D
NG 6) pr a pagh ilgumofamgmfﬂdn?épa@é byl diRbting Mehbize biEscersalcledagdr Ot ease
activity toward APP, Werein said_fragnent includes am no acids DIG at

posi ti ons 93%ysisesrduapeARY progessipe. ¢ TRusaIF sRYEREP Btermiaps ibihess autupRn el 4- 266 of
SEQ Il ~ NO G aafotntVihar@pdlof AE Pphiyd oidtlide by cubrited el todtahsfeclcd @athof ot her

human prot eases hayi ng ~pattyl
P construct directing eg)cpress}/on of Hu-Asp2.

15 Two experiments were performed which demonstrate Hu-Asp2 B-secretase -
activity in cultured cells. In the first experiment, treatment of HEK125.3 celis with antisense
oligomers directed against Hu-Asp2 transcripts as described in Examplc 7 was found to
decrease the amount of the C-terminal fragment of APP created by f-secretase cleavage
(CTF99) (Figure 9). This shows that Hu-Asp2 acts directly or indirectly to facilitate B-

20 secretase cleavage. In the sccond experiment, increased expression of Hu-Asp2 in
transfected mouse Neuro2A cells is shown to increase accumulation of the CTF99 B-
secretase cleavage fragment (Figure 10). This increase is seen most easily when a mutant
APP-KK clone containing a C-terminal di-lysine motif is used for transfection. A further
increase is seen when Hu-Asp2 is cotransfected with APP-Sw-KK containing the Swedish

25 mutation KM —NL. The Swedish mutation is known 10 increase cleavage of APP by the B-

sccretase.



protease activity toward APP. 25. A purif.~ed pol ypeptide conprising the
muri ue Asp2 am no acid sequence set forth in SEQ 1J7 NO 8 or a contiguous
fragnent thereof having aspartyl protease activity toward APP, , wherein
sai d $agnent includes amino acids DTG at positions 93-95 and am no aci ds
DSG at positions 289.291 of SEQ ID NO 8, 26. A purified pol ypeptide
accordiltg to any one of clainms 23-25, wherein said pol ypEﬁMAﬂdﬂUJac.ks any
transmenbrane domain. 27. A puri ~.ed pol ypepticie produced by a process

conprising steps of: austurlng a host cell transfornmed or tran~fected with
a nucl ei ¢ aci é?ﬁ?é%llsﬂg°tWW%@%W&@%H&#%&%W‘Fdrfsc"ﬁﬁér”éi“ft‘yt‘ﬁe cel |

expr esses { NeopalaREPLek e RNG RGN mbENI ek HEKQ0] dhis WtRidE nuC] ei ¢

acid conpri ses nucl eot1 de sequence th encodes a pol ypeptide that 66 2

0 MAR 2003 cmgmm&&mﬁwmmusemm@omwcw ofsotuhie A@ﬁﬁgp

consi sting of S QBQ
i solatiztg t e egpre g’i‘)’?‘ypep |3&E Qﬁzmg (p%épo &t lypg %}%ep I de produced
by a process mgm)difizsﬂmtgz SA dypthepincresst lid pnodutgoraoﬂwmumekdentwhanﬂﬁmm or

wher i n the FRPPE Eedkt PR SERIRE 8 fta R SER DR, e R0 i o

W ~~r~in the nmAtPPéIR-:KHcSBQ I iNor mmmmpmmw No(| 0@ frargince maidjyl cinges a

pol ypeptide that co ris the . a e set forth in Figure 3
(SED VD NO HPenise Begampn BT ARt (ERabTof hEuaeh PPy Je g

prot ease act iciéivaye dpeiiicdl oAIBE’APN?ewme fh thathBgprererende fisrlcleBage Amienpsaci ds DTG
at positions 93-95 of SEQ anm no acjids DSG at positi, on? 289- 291
of SEQ | D Mositefs inggsapeq. S'B}“é:t”f‘ﬁba‘t‘? ‘F‘@“@S&St‘@é"é@d 1,f3rilate pegriase pracessie i £ i ed
pol ypepti de pppdueeslRyea @Tgpg@cess conprising steps of: culturing a host

cell transforrred or tran ected with a nucleic acid encoding the

pol ypeptide u ndltlons whereil ~ the cell expresses the pol ypeptide
encoded by th fc acid) wherein the nucleic acid conprises a

nucl eoti de se olxggg i hat t guous

am no acid seg\&gﬁ%{csgggg%gpt Bq“ge ur ef%% §§n§?5(§b% iﬁ? Aﬁﬁb‘)% ?)%’ldtl gu. ous
fragment t her o@f obthia¢d fmwbiztbsm@gp@frPBMIGrmMém Rockaéfellet Vnww d APP,
wherein sa f of SEQ 1D
NG 6 and i g A b8 oS B BB o T e BEY P e

i sol ating the Sémtwmh@w‘p\gpwfdémw A, purified polypepti.de produced
by a process Q@Edmirddsade@Ps of 1 culturing a host cell transformed or
transfected wi_ith a nucleic acid encoding the pol ypeptide under conditions
wherein the cdif A@Rﬁ?ﬂéw%@r msmﬁmmmswhtﬁéww ei c aci d)
wherein the nucleic acid conprises_a nucl eotide seggence encodi ng a

pol ypept i d® t hat A@Brrprl ses WH%‘%H?@%E@QWH@ ad g’e\,quence set forth in

SEQ ~D NO, 8 or are@wt i guot ABPE9S @adtEhg (B SWeith KMaNIEKthddnt (SEQ P &bt M
protease activity toward APB,deJwi)exei n said fragnent 67 2 0 MAR 2003

DSG a- posit ?Sni‘% 01 of AR HIRBRE B L *Er%w%%ﬁéfé‘“%r By ° O
pol ypepti dg ctJI turl ng%gl fied p:grﬂg_lm ?CH&OduaF?g %l{g&@é% S m q;prl sing

steps of: host trans rans a nucl ei c

acid encoding thgp y@ﬁptl éé?%%fcoﬁ%ﬂ{ t?ggﬁm%ﬁgﬁgﬁﬁﬁkb B%R4 esses

the pol ypeptide enco ucl erc aci erern elrc acid

conpri ses a nucl gg F\gﬁcgequmswc%m& 3 ERIHPERY 5980 S AIPYoiaRES @

cont i nuous,,f ragnen aci d uence se I gure ( SEQ
1D NO 2) that exl ubits asparty protease activity toward AfP, wherein said

(roarent | e e ARk GBS i p I REENTRRAPA 2 and

transmenbr ane 1\%9%5 Byrx ?ngs using appropriate linker sequences introduced by PCR.

Transfection of antisense oligomers or plasmid DNA constructs in HEK293 cells,
35 HEKI125.3 cells and Neuro-2A cells,
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I solating the e~cpressed pol ypeptide, 32, An isolated pol ypeptide according
to any one of clainms 1-31 whexein said pol ypeptide further includes a

het er ol ogous peptide tag, 33. A purified polynucleotide conprising a

nucl eoti de sequence eacodirtg a pol ypeptide according to any one of clains
1-32. 34. A purified polynudeotide according to claim 33, 3{ M3t he

nucl eoti de sequence eornprises a fragnment of the nucleic apid sequence of
S8Q ID NO 1, 35. A purified polynucleotide accordlng to cIa|n133 wherein

t he nucl eoti de,sequence c ri fxa.grnen nucle| sequence
of S 1 b NO. Hg groons Brod et sl BPR N e b e of
wher ei n t he auspregiondensFeaienpahclipfsdtaniae Pluf feaghieffdm Gibto/BRIE wkslweree aci d

sequence of SE rif ed pol e ac or di to claim
33q wherein tIf gdﬁgﬁlzéd‘tcfld‘é%é‘d‘ﬁ%‘ﬁaew%%ﬁ%f” é%#?%ﬁj’ﬁ& °‘frﬁ"€ﬂ?18’él eic
acid sequence e wlEldradoreded with 28 DNA2(30, WAR caPlstecishe), sﬂ}um& telagent] and 4

pol ynuc~eotide conprising a nucleotide sequence that hybridizes under the

fol i owi ng st riliRpdsstamingiip PaiYEM: QRUMENGMES 498 1P & 1qa dolpmipl ke fistiBYedy nucl ei ¢

acid conpri si ngo i REGHEHGNGBhELS fshrd. tewabek&rewd Co3hiShd fiehs Of tht R
nucl ei ¢ acid sequences set forth as SLQ | 3, 5aa~.d 7: (1)

(
hybri di zat i on Piasmigs gsef fiorgotsansier o 25 WElh s lbhwfaéim%hifrm’éﬁ Bgd ByhesSC arid 0. 1%
SDS, and (2) v@ashin atThPﬁstkéEnéhVﬁécf‘a WAl PN wRPBREN 108FB S NeBlruvid 0. 1%
SDS; wherein the po nucl eot1 de encodes a pol ypepti de t hat exhi bits
aspartyl prot é*a@entatch(mquqwm%ﬂcqllﬁwprrewé%dn@dwmahmdlmK%‘f "% ai d
pol ypept i de | aek$ e hARS nﬁ@*@&@%né@a@dmweé%ma%mgswmmMbsslaag a

pol ynucl cot i de accordlng to any one of clainms 33-3 host cel

transformed ormtoradahsi0NE pett asgayed for thropienicat d8t A enhd B thyArbdessripedife of
claitn,s 33-3§e ﬁ&edx%&iﬁ:&le? rdnsfeErn of iTHAe Aot M ﬁﬁk?ﬁ Idefiwa ayect or

accordlng to cl host cell according to claim4D-.or 41 that is
a mammal i an cépfcribedn Epample?. cel | according to claim 4Q or 41 derived from
a human cell line. 44. A host cell according to claim40 or 41 that

expresses and Prepafitivn bféell extracts, Western blot protocol

15 Cells were harvested after being transfected with plasmid DNA for about 60 hours.
First, cells were transferred to 15-ml conical tube from the plate and centrifuged at 1,500
rpm for 5 min to remove the medium. The cell pellets were washed with PBS for one time.
We ther lysed the cells with lysis buffer (10 mM HEPES, pH 7.9, 150 mM NaCl, 10%
glycerol, | mM EGTA, | mM EDTA, 0.1 mM sodium vanadate and 19 NP-40). The lysed

20 cell mixtures were centrifuged at 5000 rpm and the supernatant was stored at -20°C as the
cell extracts. Equal amounts of extracts from HEK125.3 cells transfected with the Asp2
antisense oligomers and controls were precipitated with antibody 369 that recognizes the C-
terminus of APP and then CTF99 was detected in the immunoprecipitate with antibody
6E10. The experiment was repeated using C8, a second precipitaring antibody that also

25  recognizes the C-terminus of APP. For Western blot of extracts from mouse Neuro-2a cells
cotransfected with Hu-Asp2 and APP-KK, APP-Sw-KK, APP-VF-KK or APP-VF, equal
arnounts of cell extracts were electrophoresed through 4-10% or 10-20% Tricine gradient
gels NOVEX, San Diego, CA). Full length APP and the CTF99 B-secretase product were
detected with antibody 6E10.

30  Results
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pol ypepti de encoded by the pol ynucl eoti de, wherein the pol ypeptide |acks a
t ransnenbrane domain. 45, A host cell according to any one of clains 40-44,
wherein the host cell is i~ansfoxned or transfeeted with a ilucleic acid
conprisuzg a nucl eoti de sequence that encodes an atzryl oid precursor
protein (APP) or fragment thereof that includes a proteasel JddMdfiiti on situ
recogni zed by the pol ypeptide. 46. A host cell a.ecording to claim4S,
wherein the host cell is transforned or transfected with a nucleic acid
conprising a nucleotid ence tha codes, human anyl oi d precursor
protein (APP) &’%§3°“°Q° %%Z'b‘ﬁgsﬂ'ﬁ‘ g‘isglo%' SR&st PSSO IBORES {6°EF ai yn 4~
wherein the APT' includes the APP Swedi sh nutation sequence T~Lvl --~ NL

i medi at el y up®escEgs pf thy CTH &-spattase SRR incompatsam pghs sipilagly tassfocted Wikt el |
according to claim4S, wherein the host cell is transforned or transfected
wi th a nucl ei €onsel digemerp havdsaige Bversrcreasascdasdgeered Apdi2 revsdetes an

anmyl oi d precursor protein (APP) that further includes two carboxy-tennixial
| ysi ne resi dulkcorayfcctionesperingesls) coyarstretinnRy Huchse? istmange Bpurar?a esfiapith s g

bacterial cell, 50. A Host cell according to claim40 or 41 that is a
eukar yot i c9celr APBKK gonsenet ingespsed fhe dorpatiqRep! CEF. Jihin wro fsthergncreassddbllsd from
the group consisting of an insect cell, a yeast cell, and a manmal i an cel |,

52. A host cePFPZHE6pPeped trith ARP MK hmptagt dorm ofARRuetaiping bF Pwedithect ed
fromthe gr OUPCMCO”Si sting of human) rodent, |agonorph, and prinmate cells.
S3. A host ccKkM-atkaueiagthebingrratPsR-SoreRE RIREBiNEf r om t he group consi sting of
COs-7, CHO KI, Neuro-2A, and 3T3 cells. 54. A nethod of aiakin.g a

pol ypept i de havi Geraasiesties gof HpAop2owuiteABR A litte pfferd apAB4 preductidntbyr i ng a host
cell according to any one of clainms 40-53 under conditions wherein the cell
expresses til incpaseypPX probiceercabdeschatkgrauné (Table ki Addiipn df tha ddlysisohaif ing t he
pol ypeptide. 55. A nethod for identifying an agent that decreases the

prot ease det i the Cytermfinuaiof ABP &rctepdes AP pt@as eropmiiypabottitete fdid althmysh AB4Candi no

aci d sequence selected fromthe grqup consisting of the am no acid
sequences of SEQ frRAvKRE re@aingpiteGlow 4T p@/ml ehPrigsnlngspettevply). ofatragsfictioreasur i ng
proteolytic activity of a pol ypeptide according to any one of clains 1 32

i n the presencAsptdita APRIKIC fuptherdndrexsds bath 40 aminaB42Iprodoaivpa Thawgimpladtreol yti ¢
activity of the polypeptide in the presence and absence of the test agent, .
wher ei n decr eafsAfH0 prodieioh by Ho- Ap2 is\mhdra/thatd foldewiile @raiaidn of AP4dcindressds bagent
identifies the test agent as an agent that decreases the protease activity
of the aspartmbreghantiefdd Tials)tpeisicchinn of Hu-Asp2 and APP-KK constructs preferentially

15  increases AB42 production,
The APP V717—F mutation has been shown to increase y-secretase processing at the

AP42 cleavage site. Cotransfection of Hu-Asp2 with the APP-VF or APP-VF-KK
constructs increased AB42 production ( a two fold increase with APP-VF and a four-fold
increase with APP-VF-KK, Table 4), but had mixed effects on AB40 production (a slight

20  decrease with APP-VF, and a two fold increase with APP-VF-KK in comparison to the
pcDNA cotransfection control. Thus, the effect of Asp2 on AB42 production was
proportionately greater leading to an increase in the ratio of AP42/total AB. Indeed, the ratio
of AB42/total AP reaches a very high value of 42% in HEK293 cells cotransfected with Hu-

Asp2 and APP-VF-KK.
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2 0 MAR 2003 56, A nethod a.ecording to claimsSS vsrherein step (a)

conpri ses neasuring the proteolytic activity of the polypeptide toward ~, n
anyl oid precursor protein (APP) substrate. 57. A neyod for identifying an
agent that decreases the protease activity of an aspartyl protease

pqgl ypept ~i de having the am no acid sequence selected fromthe group

consi sting of the ami no acid sequence of SEQ TD NOS ; 2, 4, 26} MAh00B,
conprising steps of (a) growing a host cell according to any one of clains

40-53 in th d t est . d djti wh [
e Hase NN SRASRR S CIr R b b St PR vher et
Tt he. pr esenBi i phapt aeeits o B pu B PER el T REP a1

teol yti Lvity in th f the.test. t jd L t he test
Dent av an agbr waona pele SEvPREcd: raiee i B PP AREKE R 31

t I tide. 58 t)l od~ j t |, ai, 7, ' t
(by compr | Sce ER A dR SO EBVERE et 0 F11p “Orr P SO FASe] HE A B de an
anyl oi d precugs protein (APP) substrate, 59. A nethod for identifying
agents t hat n'é‘ﬁ%:'%te the activity o f an aspartyl protease, conprising the

(APP) U the ST Reatldoflugelitind Al %‘;‘v?sag%fﬁ%%@% iRl 88,7
protease is a FEEBIHSPHARES B DEDTiPHEAHER fraboadt Sl?’sf"%‘“?fé@f”%’é‘f’? t r ansf or med
or transfeet eHORAMSIEFUAR W3R ASPLCoRRIPENthrdaEraRhs dherptigof ARAYWEL ABn&aluesyo) ypept i de
an$ that HybrPRe3edkare,ABEEPUdABEMY| | owi ng stringent hybridizati on conditions
to the conplenent a nucleic ac'gﬁel ected fromthe group consisting of the
nucl ei ¢ aci d sequences set f@gk,reagn SEQ r D ~T(&Gyanskectioa and 5, (1)
hybri di zat i opr—at—4 Hi-a—Rybrgzatonpithte OfpE+SHgf SEsane- 0. 1%
SDS, and (2) washing atPB5C i n*AVash sSPut "8n cont si ng Cand 0, 1%
SDS; (b) determ ning the APP processing activity of the asp~utyl protease
in the presence and absence of the test agent; and 71 2 0 MAR 20d3 (c)
conparing t heA®PP proc®di ng acftvity of Hne aspdBePl probddse id*t he
presence of tR@.rest agamd to §Ne activifiygin theggpsencenph theragent to
identify agents that nodul ate the activity of the aspartyl protease,

wherei n a mo~8Fdor t R824 s an *&Spari yl t eas@%H%Ubi t Fo%edudb¥ APP

processi ng angepd/flii0dubabor thadad s an asparlyl pgosease ;agani stypgncreases
such processing. 60. A melhod-for identifying agents that inhibit the APP
processing activity of an aspartyl protease conprising the stepns of. (a)
contacting an aspartyl protease with an anyloid precursor protein (APP)
substrate in Ewm%geﬁe@'m%eﬁbwwzkest agent ,

Expression of recombinant Hu_Asp2L in E. celi.

: Hu-Asp2L can be expressed in E. coli after addition of N-terminal sequences such as a T7
tag (SEQ ID No. 21 and No. 22) or a T7 tag followed by a caspase 8 leader sequence (SEQ
ID No. 23 and No. 24). Alternatively, reduction of the GC content of the 5 sequence by site
directed mutagenesis can be used to increase the yield of Hu-Asp2 (SEQ ID No. 25 and No.

20 26). In addition, Asp2 can be engineered with a proteolytic cleavage site (SEQ ID No. 27
and No. 28). To produce a soluble protein after expression and refolding, deletion of the
transmembrane domain and cytoplasmic tail, or deletion of the membrane proximal region,

transmembrane domain, and cytoplasmic tail is preferred.

Methods -
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wherein the protease conprises the reconbi nant pol ypepti de expressed by a
cell transformed or transfected with a nucleic acid that conprises a

nucl eoti de sequence encodi ng the protease, and wherein the protease
conprises an am no aci d sequence at |east 95% identical to the am no acid
sequence selected froth the group consisting of the am no acid sequence set
forth as SEQ ID NOS: 2, 4 and G or a fragnment thereof that ~@xhiAR 108
protease activity involved in processing APP (6) determning the

proteol ytic processing activity of the aspartyl protease toward the APP

substrate in tiR WHEHENGEcRABhiRRS SO nkt e RSt wAIR o 23BHbIE RikioRXdTPAr i Ng

the proteolytic Erogeﬂssi ng activity of the aSpartyl protease in the
presence of t HYPE eagingaequepcevith N-framiglseqpency mogificsionaieladiee b 2 REQ st

agent to i dentidy213ia 2HRE T B Rbads BHREr(SEQ RENAPE: RIORS T8LBGordGidsMiey Of the
prot ease, wherein reduced activity in the presence of the test agent

| $eut i fi es %au cipgehintortheexpreptiamice e ref % 2(apBqypgselia sthish add progotsy digretst he
aspartyl prot %aﬁf@ssioﬁ%fafvﬁsfp{lggﬁ%%g&h&m anltiﬁié%lomnégltc‘g.r TERLWMIRLRID t he
p

aspartyl protease conprises am no acid sequence set forth in SEQ m

NO 2 or a fr aefveses bahinddlsr Tk Ipasder of pp2 i+ De flloving sHzopetieaiipesyveraiised 9ed i n

processi ng APRyfiQrd] ShthAlelcLeHA-AsF seqitnf®t hod aceordi ~g to claim 59 or
fi 0O wherein the aa%‘%artquf)rot ease corTEri ses the Asp2 ami no acid sequence

set forth i n $EHFFHCEBTA-ASFCAGFAGRERATCREFEAC BRAD MeMMDi t s prot ease
activity i pvolysssld A n AECLLRSA TEAATEATEESTABNICE AA REFRS (SED ID No. 96)MARK2003

63. A nethod according to claimb59 or GO wherein the aspartyl protease
Conpri ses t he PRy Bamilizad HindHl ey iokios theet 20 Jrapfs ofghedmsgry Fespestioely-dher a
fragment ther e@hs {ch@dncEuiN RipliBed it B8R 1akH Xipbib) LDNA MR ihd pPHIAESSI Ng APp
into anyloid beta. 64. A nethaod f?r |(gl$nt| f¥| ng. ag]ents that inhibit the APP
processi ng actiSipE thy Agyaniage-GCrNA PCR [Glopizrbd follping the panyfagoperssipned of . (a)
contacting an pafdqarisily 2Rkeali RS extvisioh a0682C & MiwloQicd PORGGHE fPRS BeRl. €M ( APP)
substrate jn the presence end alg ence of  a est..a en&, wr?jer ein tha protease
Conpri ses Phe PELEMERANPET B PR P AL T P IR B Y P BTARO T  RP T o or
transfect ed Wiagdiosa gél uhéreligated Qbiflg thh Repid DNAY LLig#ion kit [Boetheged Mennhagl eThe e
encoding the protease. salid a~ cleotide._seguence hybgidizin nder the
Fo Lo ng. st r PRGERERAm T Pras ESBm U8 e FOE MNP ED AN e
nucl eoti de seowerpikedfor tetpediidaienofiphemignQiagencQingresthinisginpindtliNA seqadneot | de
s~quenees set rth .as. SEQ.TD X nd ~:..( hyird di zation at 42C in
a hybri di zat i ablfels? m?'écr%hf F’?r’%"%‘g?i‘% B ‘Bt.hllgﬁ)rpg’ﬁé,q"%nd (2) washing at
65C i s a vapas thiemlactopozosidn{iPT@), thg cxpresESCveztnd was U6 8NS; intp [F) calistrainni ni xt g
the proteol ytigg;PrQEessh N Badifhl Midkds 9bre GRS ARE £5 62580 bRWALLL REnARA:
substrate in the té)r e en(%'e an absteni:e rg% the fest aaen%3er and e
at 100 ug/mi, and induced in log phase growth at an OD600 of 0.6-1.0 with | mM IPTG for
4 hour at 37°C. The cell pellet was harvested by centrifugation.
To clone Hu-Asp2 sequences behind the T7 tag and caspase leader (SEQ ID Nos. 23
25  and 24), the construct created above containing the T7-Hu-Asp2 sequence (SEQ ID Nos. 21
and 22) was opened at the BamH]1 site, and then the phosphorylated caspase 8 leader
oligonucleotides #559=CGATCGATGACTATCTCTGACTCTCCGCGTGAACAGGACG
(SEQ ID No. 37), #560=GATCCGTCCTGTTCACGCGGAGAGTCAGAGATAGTCATC
(SEQ ID No. 38) were annealed and ligated 1o the vector DNA. The 5' overhang for each set
30 of oligonucleotides was designed such that it allowed ligation into the BamHI site but not
subsequent digestion with BamkHI. The ligation reaction was transformed into JM109 as

above for analysis of protein expression after transfer to E. coli strain BL21.
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(c) conparing the proteolytic processing activity of the aspartyl protease
I n,the presence of the test agent to the activity in the absence of the
test agent to identify an agent That: inhibits the APP processing activity
of the protease, wherein reduced activity in the presence of the test agent
identifies an agent that inhibits the APP processing activity of the
protease. G5. A method according to any one of claims 59-G4, MhMARIA t he
protease of step (a) is purified and isolated. 66. ,A nethod accorduig to

cl ai m 6S, whep r fi eases. 73
2 0 MAR 2003 é‘g‘grgﬁttérlgd‘%ggﬁe:aé%g?d@t 3“?%5 géraﬁng!néefngfz £ ai ns%mg%e}lghé\%/%\erel n the

contacting st e\pmd@mncri%@agzmmfatcr?édanb&ﬁsfﬂdr5rﬂﬁ!éi1°@|=ldtpmtw§$ gem&C el | t hat
expresses the ,pf eensiNdsT24 ﬁ}:% %eﬁﬁ%@n@c’@u (& aPlhc 5760 bESH2 APRAL - 68. A

met hod according to claim®b6 erein the ce conprises a vector that
conpri ses t hechangd the mca@GMlWClWMh@d*mmmmgi Coli eapyessiore Td¢ cl ai ns

58- 64, V\/nerel onprises an APP pol ypapti de expressed by
Qe&h %ﬁﬁge &HP:%(E;Q#.? 5

the cell. according to claim69, wherein the APP further
i ncl udes tvvo mﬁmﬁﬁﬁmcW@CGEAG@60@1@@@6GTGGTﬁCZFﬁﬁP-EEGGGa@ﬁEﬂl ng to

claim 69, Wergir geﬁﬁ tion
of anyl oid beta peg?lﬁg%‘?%féﬂ%dgbggpﬁf(ﬁsﬁﬁf@g? gg?ﬁ alr%ﬁ E&.gsence 0 e test
agent, 72, A &nestisod according to claim 69, wherein the host cell |s a

huran et yonigthEBetCRBH-dd R 29RcE LRI Ao o3 e ot oot di ng

to any one of clains str e IS a. peptide
conpri si ngi%a GTWAQG@ﬁGﬁ@é'% G‘EQGIPINO #). Mwrerisdibgdscording to

claim 73, wheggi ﬁﬁﬁ% ASBne! €eavage
site that con%rlghe ﬁﬁ%@ﬁ&%ﬁ&%?éfh{?gﬁﬂ K- WHM‘%P?I%%@%% holg
according to emaucrﬁlareand\mmrlém in He- A($Bl§é%°r@€€a%ﬂ&§ Ewa@@tb#wmc@@nprl ses the
formul a P2- Plyf, m&’u%m el rapﬁ&uma?na&%_yagos%el(?gé?Ibﬁ&&ﬂﬂcuilﬁm& and N,

Pl is an amino acid selected fromMalld he ami no acid b; and
P2' is the anBWyniciRBbogth in the presence of ampicillin at 100 ug/ml, and induced in log phase

1S growth at an OD600 of 0.6-1.0 with 1 mM IPTG for 4 hour at 37°C. The cell pellet was
harvested by centrifugation.

To create a vector in which the leader sequences can be removed by limited
proteolysis with caspase 8 such that this liberates 2 Hu-Asp2 polypeptide beginning with
the N-terminal sequence GSFV (SEQ ID Nos. 27 and 28), the following procedure was

20 followed. Two phosphorylated oligonucieotides containing the caspase 8 cleavage site
IETD, #571=5'
GATCGATGACTATCTCTGACTCTCCGCTGGACTCTGGTATCGAAACCGACG
(SEQID No. 41) and #572=
GATCCGTCGGTTTCGATACCAGAGTCCAGCGGAGAGTCAGAGATAGTCATC

25 (SEQID No. 42) were annealed and ligated into pET23a+ that had been opened with
BamHI After transformation into JM109, the purified vector DNA was recovered and
orientation of the insert was confirmed by DNA sequence analysis. +, the following
oligonucleotides were used for amplification of the selected Hu-Asp2 sequence:
#573=5'AAGGATCCTTTGTGGAGATGGTGGACAACCTG, (SEQ ID No. 43)

30 #554=GAAAGCTTTCATGACTCATCTGTCTGTGGAATGTTG (SEQ ID No. 44) which
placed BamHI and Hindlll sites flanking the 5' and 3' ends of the insert. respectively. The
Asp2 sequence was amplified from the full length Asp2 ¢cDNA cloned into pcDNA3.1
using the Advantage-GC cDNA PCR [Clontech] following the manufacturer's supplied
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74 2 0 MAR 2003 76. A nethod according to claim73, vyhercin the peptide
conprises tile amno acid sequence K MDA, 77. A nethod according to claim
73, wherein the peptide conprises the am no acid sequence $Vr~MDAEF. 78. A
met hod according to claim73) tvlaerein the peptide conprises the am no
acid sequence NLDA. 79. A nethod according to claim73, V\,hereiMr; bébﬁ pepti de
conpri ses the amo aci d sequence SEY~TLDAEFR) 80, A nethod ho MR g to any
one of clainms 56 and 58-64, wherein the APP substrate is a tluorogenic or

chronogeni ¢ sgrbloedi i:s*iﬁﬁ]inﬂealigé&e&(eﬁﬁéduw8°®ﬁ@li\ﬁﬁ-ﬂq: RCR &yalé {61126 cpdiesCTm s 56,
58, and 73, wherein t

e APP substrata is. ected fromthe group consisting
pf human APP6‘9§)‘W”@%I’F“&H‘d”‘ﬁ@f’%.m%%"%ﬁi H’%Rrﬁgay eleOPRATSS ‘B BAY one of
cl ai ms 55- 58)aghidke JA€ khef AP d 1&ing CheR aBIdEN A Lightidakt [BgerfhaehRianddeiny. The sease

with an agent_identified as an aspa~y rot ease _inhibitor according in step
(b). 83. ~i rHERNRSFeRERHYEH Use! ‘Pé‘“%%if“‘diﬁé)ﬁ?“i‘{aﬁil%mg@‘z%‘ﬂ?ga*?:Fldtcﬁlg‘i““corrpri si ng

a step of 4 xeadrt figkeBlfsrIRd piBficRiobSRAERI (@idgen, QRpR &ﬁkﬁ?ﬁr@@ﬁumme&ua&e an
aspartyl protease inhibitor according in step, Ec? 84, A nethod according
to any one of2nalysis nFordmfusible exprpssion psipgifdyctien K MORPRYEL-Br naking a

conposi ti on GeRpAictkiphande APEES, thedRpreision Sekt@tSwas Baidf-ped {nkd E. REIDGARS € _
I nhi bitor according in ste d a pharnmaceutically acceptable carrier.

p (b) an ! :
85, A method Bleddridieerger Bagigal sriwrg et gsawnis Lgrah in thepresese ot HMiigi ng a
step of maki ng 160 ufRINBRRIAdUQ in [ Rk $todgh &n BBROG of (KL ND With @M PT@YoASPAr t Y|
protease inhibitor accordi ng I n st %g‘g( c% and a pharnaceutically acceptabl e
can~i er. ¥& 4BoupagRie. Sihgselpesletwas baryesiadby sepifuedden i dentified as v
i rihihitor of aspabtyls purgikRRAQ GHisiagichy beigeafutidigto by Tk 6602 cOfswadai NS
55-81 in the nuf act ¥r e of a nedi (t:harrent for t Ez?m}tﬂr eat ’Eﬁ_{;‘t of . Al.2he~mer' s
Di sease. ollowing the T7 leader by opening the construct at the site and then ligating in the
annealed, phosphorylated oligoaucleotides containing the six histidine sequence -
#565=GATCGCATCATCACCATCACCATG (SEQ ID No. 45),
15 #566=GATCCATGGTGATGGTGATGATGC (SEQ ID No. 46). The 5' overhang for each
set of oligonucleotides was designed such that it allowed ligation into the BamHI site but '
not subsequent digestion with BamHL
Preparation of Bacterial Pellet:
36.34g of bacterial pellet representing 10.8L of growth was dispersed into a total
20  volume of 200ml using a 20mm tissue homogenizer probe at 3000 to 5000 rpm in 2M KCl,
0.IM Tris, 0.05M EDTA, 1mM DTT. The conductivity adjusted to about 193mMhos with
water.

After the pellet was dispersed, an additional amount of the KCl solution was added,
bringing the total volume to 500 m!. This suspension was homogenized further for about 3

25 minutes at 5000 rpm using the same probe. The mixture was then passed through a Rannie
high-pressure homogenizer at 10,000psi.

In all cases, the pellet material was carried forward, while the soluble fraction was
discarded. The resultant solution was centrifuged in a GSA rotor for 1hr. at 12,500 rpm. The
pellet was resuspended in the same solution (without the DTT) using the same tissue

30 homogenizer probe at 2,000 rpm. After homogenizing for 5 minutes at 3000 rpm, the
volume was adjusted to S00m! with the same solution, and spun for lhr. at 12,500 rpm.

The pellet was then resuspended as before, but this time the final volume was adjusted to
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87, A me~th,od of reducing cellular production of amyloid beta (A(i) from
anyl oi d precuxs@x protein (APP), conprising a step of transform ng or
transfecting cells with an anti sense reagent capable of reducing Asp2

_pol ypeptide production by reducing Asp2 iratisctiption or tra~ZSlat~ion in
cells) whezein reduced Asp2 pol ypeptide production in the cells correlates
with reduced cellular processing of APP into Ap. S8. A met{] fj\ R0 educi ng
cel lular production of anyloid beta (Ap) fromanyloid precursor protein
(APP), conpri SEE I n duce
A(i; and (b) l? rL gﬁu‘f o"’rS!r%hg"ﬁ(goluéo%)prnzgt’g{s%r}'t&.n %’Jn nu %gféc%n’{ﬁr@énsegreagent
capabl e of r estocspagt fé@ﬁnmoﬂcypappm@dqumdmptatadnmwpetlammagm&sp@dcd
transcription educed As iide
production i A™? ﬁmuggal”ig}tc Pdn % t%cgi% ﬁhﬁwﬁ uce ”"T‘feuﬁnf“ eafogsglgé‘g'ﬁﬁg of ASP
into A~3. 89.GSA mthnfépammmhon@gerﬂzedlfaﬁnmnﬂ&m Mmrremnvdidm adfbsted iof yi ng st ep

d | | h Di
Cor el at od wiPHaHE el St he e BEERS, WAREIA e TR, P20 0y 01

pl aques in thHa7hg.ain. 90. A nethod accard~ng to any one of clains 87-89,
wherein the cell s a neur.al I ordin ny one of
clai ns 8790, \Ahec%mrﬁq'ﬁ‘é's‘éﬂftqw%ﬁgg Q&@ﬁﬁg byzfﬁ 8{ ﬁlgtéﬁncal eoti de
conpri si ng a@mioewsiuewd&ﬂnmyqirm Lhupeﬂetsé’hpmmemlmmpahkmemﬁschamdl ng to a
Hu- Asp nRN A c!9 S rreElhod accuorqmn to any one 9 lwamlrms 87-90, wherein
the anti-sendfd ?é‘&@gﬁf I} {F FLRR=TSYS o? Risih uct1°eo't“ a8

conprising a
si ngl e- stroandkadmunmlgmmumwak thenpsdnmd@«apa:bveeexm‘ss BChatd BPTIA0 a | |1 u- Asp DNA,

76 z o May 0 anti sense reagent capable of reducing
cel lul ar pxo b t?o ops *beta (A~i) fromatnyloid precursor protein

(APPS= i n t hé muneff%aldmiigmnodt pellatevds wilizechfor fodubilizing therrHapspah firowfthe pellet

a1 A nsTROP BT, s Y ey st ¥ e L S,

( 9E. A3(. A , . RME, Al DEmfwas Added. AN THB Nas wsed\R titraic the pH to 8.6. The pellet was

9. A3(. Aa. Au AN A AR . .
A3(. A A&éAsﬁg%{ls Rt ?ﬁ.‘%‘éﬁ@%ﬁ“ﬁ@&@b@%"ﬁ AR s BB 2 R B ae . A3, Ay
. A3?. A3, . A3h 1000Rbin, Abe ixieEOw@Xben stirred at 4°C for 1 hour prior to centrifugation at

12,500rpm for 1 hour in GSA rotor. The resultant supernatant was then centrifuged for

30min at 40,000 x g in an SS-34 rotor. The final supematant was then stored at -20°C,
except for S0ml.

20 obilized Nickel Affinity Chromatography of Solubilized rHuAsp2L:
The following solutions were utilized:
A) 6M Guanidine HCl, 0.1M NaP, pH 8.0, 0.01M Tris, SmM BME, 0.5mM I[midazole
A’} 6M Urea, 20mM NaP, pH 6.80, S0OmM NaCl
B)  6M Urea, 20mM NaP, pH 6.20, 50mM NaCl, 12mM Imidazole
25 C') 6M Urea, 20mM NaP, pH 6.80, 50mM NaCl, 300mM Imidazole
Note: Buffers A’ and C’ were mixed at the appropriate ratios to give intermediate

concentrations of Imidazole.

The 50ml of solubilized material was combined with SOm! of buffer A prior to adding to

100-125ml Qiagen Ni-NTA SuperFlow (pre-equilibrated with buffer A) in a 5 X 10cm Bio-
30 Rad econo column. This was shaken gently overnight at 4°C in the cold room.

Chromatographv Steps:

) Drained the resultant flow through.

2) Washed with 50ml buffer A (collecting into flow through fraction)
3) Washed with 250ml buffer A (wash 1)

35 4) Washed with 250m! buffer A (wash 2)
5) Washed with 250m! buffer A’
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pIZ/V5-His. The DNA inserts from the expression plasmids vectors pYL1393/Asp2,
pVL1393/Asp2ATM and pVL1393/Asp2ATM(His)s were excised by double digestion with
BamH1 and No:l and subcloned into BamHT and Not] digested pIZ/V5-His using standard
methods. The resulting expression plasmids, referred to as pIZ/Hu-Asp2ATM and p{Z/Hu-
Asp2 ATM(His)g, were prepared as described above.

For transfection, High 5 insect cells were cultured in High Five serum free medium
supplemented with 10 ug/ml gentamycin at 27°C in sealed flasks. Transfections were
performed using High five cells, High five serum free media supplemented with 10 pg/ml
gentamycin, and InsectinPlus liposomes (Invitrogen, Carishad, CA) using standard
methods.

For large scale transient transfections 1.2 x 107 high five cells were plated in a 150
mm tissue culture dish and allowed to attach at room temperature for 15-30 minutes.
During the attachment time thc DNA/ liposome mixture was prepared by mixing 6 ml of
serum free media, 60 pg Asp2ATM/pIZ (+/- His) DNA and 120 pl of Insectin Plus and
incubating at room temperature for 15 minutes. The plating media was removed from the
dish of cells and replaced with the DNA/liposome mixture for 4 hours at room temperature
with constant rocking at 2 rpm. An additional 6 mi of media was added to the dish prior to
incubation for 4 days at 27 °C in a humid incubator. Four days post transfection the media
was harvested, clarified by centrifugation at 500 x g, assayed for Asp2 expression by
Western blotting., For stable expression, the cells were treated with 50 pg/ml Zeocin and
the surviving pool used to prepared clonal cells by limiting dilution followed by analysis of
the expression level as noted above.

Purification of Hu-Asp2 ATM and Hu-Asp2 ATM(His)s~Removal of the
transmembrane segment from Hu-Asp2 resulted in the secretion of the polypeptide into the
culture medium. Following protein production by either baculovirus infection or
transfection, the conditioned medium was harvested, clarified by centrifugation, and
dialyzed against Tris-HCI (pH 8.0). This material was then purified by sucessive
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Heterologous expression of Hu_Asp-2L in CHO-K1 cells—The entire coding sequence of
Hu-Asp2 was cloned into the mammalian expression vector pcDNA3.1(+)Hygro

15 (Invitrogen, Carlsbad, CA) which contains the CMV immediate early promotor and bGH
polyadenylation signal to drive over expression. The expression plasmid,
pcDNA3.1(+)Hygro/Hu-Asp2, was prepared by alkaline lysis and banding in CsCl and
completely sequenced on both strands to verify the integrity of the coding sequence.

20 Wild-type Chinese hamster ovary cells (CHO-K1) were obtained from the ATCC. The
cells were maintained in monolayer cultures in @-MEM containing 10% FCS at 37°Cin 5%
CO;. Two 100 mm dishes of CHO-K1 cells (60% confluent) were transfected with
PcDNA3. 1(+)/Hygro alone (mock) or pcDNA3. | (+)Hygro/Hu-Asp2 using the cationic
liposome DOTAP as recommended by the supplier. The cells were treated with the plasmid

25 DNA/liposome mixtures for 15 hr and then the medium replaced with growth medium
containing 500 Units/ml hygromycin B. In the case of pcDNA3.1(+)Hygro/Hu-Asp2
transfected CHO-Klcells, individual hygromycin B-resistant cells were cloned by limiting
dilution. Following clonal expansion of the individual cell lines, expression of Hu-Asp2

protein was accessed by Western blot analysis using a polyclonal rabbit antiserum raised
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E rgfcm was détac eg using {'a)obLYann-Hu -Asp2 antiserum (171000 dilution) and the

antibody-antigen complexes were visualized using alkaline phosphatase conjugated goat
anti-rabbit antibodies (1/2500). A specific immunoreactive protein with an apparent Mr
value of 65 kDa was detected in pcDNA3.1(+)Hygro/Hu-Asp2 transfected celis and not
mock-transfected cells. Also, the Hu-Asp2 polypeptide was only detected in the membrane
fraction, consistent with the presence of a signal peptide and single transmembrane domain
in the predicted sequence. Based on this analysis, clone #5 had the highest expression level
of Hu-Asp2 protein and this production cell hnes was scaled up to provide material for
purification.

Purificarion of recombinant Hu_Asp-2L from CHO-K1/Hu-Asp2 clone #5—1In a
typical purification, clone #5 cell pellets derived from 20 150 mm dishes of confluent cells,
were used as the starting material. The cell pellets were resuspended in 50 ml cold lysis
buffer as described above. The cells were lysed by polytron homogenization (2 x 20 sec)
and the lysate centrifuged at 338,000 x g for 20 minutes. The membrane pellet was then
resuspended in 20 ml of cold lysis buffer containing SO mM B-octylgiucoside followed by
rocking at 4°C for lhr. The detergent extract was clarified by centrifugation at 338,000 x g

for 20 minutes and the supernatant taken for further analysis.
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exchange column that was previously equilibrated in 25 NaOAc (pH 4.5)/ 50 mM 8-
10 octylglucoside. The column was eluted using  linear gradient of increasing NaCl
concentration (0-1.0 M over 30 minutes) and individual fractions assayed by Westem blot
analysis and for B-secretase activity. Fractions containing both Hu-Asp2 immunoreactivity .
and B-secretase activity were combined and determined to be >90% pure by SDS-
PAGE/Coomassic Blue staining.
15 " Example 12. Assay of Hu-Asp2 B-secretase activity using peptide subsirates
B-secretase assay—P-secretase activity was measured by quantifying the hydrolysis of a
synthetic peptide containing the APP Swedish mutation by RP-HPLC with UV detection.
Each reaction contained 50 mM Na-MES (pH 5.5), 1% B-octylglucoside, peptide substrate
(SEVNLDAEFR, 70 uM) and, enzyme (1-5 uig protein). Reactions were incubated at 37 °C
20  for various times and the reaction products were resolved by RP-HPLC using a linear
gradient from 0-70 B over 30 minutes (A=0.1% TFA in water,
B=).1%TFA/10%water/90%AcCN). The elution profile was monitored by absorbance at

214 nm. In preliminary experiments, the two product peaks which eluted before the intact

peptide substrate, were confirmed to have the sequence DAEFR and SEVNL using both
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()-9g cdefs{bC An alternative B-secretase assay utilizes internally quenched fluorescent substrates

to monitor enzyme activity using fluorescence spectroscopy in a single sample or multiwell
format. Each reaction contained 50 mM Na-MES (pH 5.5), peptide substrate MCA-

10  EVKMDAEF[K-DNP] (BioSource International) (50 uM) and purified Hu-Asp-2 enzyme.
These components were equilibrated to 37 °C for various times and the reaction initiated by
addition of substrate. Excitation was performed at 330 nm and the reaction kinetics were
monitored by measuring the fluorescence emission at 330 nm. To detcct compounds that
modulate Hu-Asp-2 activity. the test compounds were added during the preincubation phase

15 of the reaction and the kinetics of the reaction monitored as described above. Activators are
scored as compounds that increase the rate of appearance of fluorescence while inhibitors
decrease the rate of appearance of fluorescence.

It will be clear that the invention may be practiced otherwise than as particularly
described in the foregoing description and examples.

20  Numerous modifications and variations of the present invention are possible in light of the

above teachings and, therefore, are within the scope of the invention.

The entire disclosure of all publications cited herein are hereby incorporated by reference.
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| F@gtomeonpisting@ithe e 3cid sequences set forth as SEQ ID NOS: 2, 4, 6 and 8 and the
aspartyl protease protein exhibits aspartyl protease activity involved in processing APP,
wherein said polypeptide lacks a transmembrane domain, and
wherein the polypeptide and the fragment retain the aspartyl protease activity of said

aspartyl protease protein toward APP,

2. A purified polypeptide according to claim 1, wherein the polypeptide comprises
an amino acid sequence identical to a fragment of the Aspl protein having the amino acid
sequence of SEQ ID NO: 2.

3. A purified polypeptide according to claim 1, wherein the polypeptide comprises
an amino acid sequence identical to a fragment of the Asp2 protein having the amino acid
sequence of SEQ ID NO: 4,

4, A purified polypeptide according to claim 1, wherein the polypeptide comprises
an amino acid sequence jdentical to a fragment of the Asp2 protein having the amino acid
sequence of SEQ ID NO: 6.

5. A purified polypeptide according to claim 1, wherein the polypeptide comprises
an amino acid sequence identical to a fragment of the Asp2 protein having the amino acid
sequence of SEQ ID NO: 8,

6. A purified polypeptide according to claim 1 comprising a fragment of an Asp2
protein,

wherein the Asp2 protein has the amino acid sequence of SEQ ID NO: 4 and exhibits
aspartyl protease activity involved in processing APP into amyloid beta,

wherein said polypeptide lacks transmembrane domain amino acids 455-477 of SEQ ID
NO: 4, and
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wherein the Asp2 protein has the amino acid sequence of SEQ ID NO: 4 and exhibits

aspartyl protease activity involved in processing APP into amyloid beta,
wherein said polypeptide lacks dmino acids 455 to 501 of SEQ ID NO: 4, and
wherein the polypeptide and the fragment retain the aspartyl protease activity of said
Asp2 protein toward APP,

8, A purified polypeptide according to claim 1 comprising a fragment of an Asp2
protein,

wherein the Asp2 protein has the amino acid sequence of SEQ ID NO: 4 and exhibits
aspartyl protease activity involved in processing APP into amyloid beta,

wherein said polypeptide includes amino acids 58 to 419 of SEQ ID NO: 4,

wherein said polypeptide lacks transmembrane domain amino acids 455-477 of SEQ ID
NO: 4 and lacks amino acids 22-57 of SEQ ID NO: 4, and

wherein the polypeptide and the fragment retain the aspartyl protease activity of said
Asp2 protein toward APP,

9. A purified polypeptide according to claim 1 comprising a fragment of an Asp2
protein,

wherein the Asp2 protein has the amina acid sequence of SEQ ID NO: 4 and exhibits
aspartyl protease activity involved in processing APP into amyloid beta,

wherein said polypeptide includes amino acids 46 to 419 of SEQ ID NO: 4,

wherein said polypeptide lacks transmembrane domain amino acids 455-477 of SEQ ID
NO: 4 and lacks amino acids 22-45 of SEQ ID NO: 4, and

wherein the polypeptide and the fragment retain the aspartyl protease activity of said
Asp2 protein toward ARP.,
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12, A purified polypeptide according to claim 1 comprising a fragment of an Asp2
protein,

wherein the Asp2 protein has the amino acid sequence of SEQ ID NO: 6 and exhibits
aspartyl protease activity involved in processing APP into amyloid beta, .

wherein said polypeptide lacks transmembrane domain amino acids 430-452 of SEQ ID
NO: 6, and

wherein the polypeptide and the fragment retain the aspartyl protease activity of said
Asp2 protein toward APP,

13, Apurified polypeptide according to claim 1 comprising a fragment of an Asp2
protein,

wherein the Asp2 protein has the amino acid sequence of SEQ ID NO: 6 and exhibits
aspartyl protease activity involved in processing APP into amyloid beta,

wherein said polypeptide lacks amino acids 430 to 476 of SEQ ID NO: 6, and

wherein the polypeptide and the fragment retain the aspartyl protease activity of said
Asp2 protein toward APP,

14. A purified polypeptide according to claim 1 comprising a fragment of an Asp2
protein,

wherein the Asp2 protein has the amino acid sequence of SEQ ID NO: 6 and exhibits
aspartyl protease activity involved in processing APP into amyloid beta,

wherein said polypeptide includes amino acids 58 to 394 of SEQ ID NO: 8,
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wherein the polypeptide and the fragment retain the aspartyl protease activity of said
Asp2 protein toward APP,

16, A purified polypeptide according to claim 1 comprising amino acids 46-429 of
SEQID NO: 6,

wherein said polypeptide lacks transmembrane domain amino acids 430-452 of SEQ ID
NO: 6.

17. A purified polypeptide according to claim 1 comprising amino acids 22 to 429 of
SEQ ID NO: 6,

wherein said polypeptide lacks transmembrane domain amino acids 430-452 of SEQ ID
NO: 6.

18. A purified polypeptide according to claim 1 comprising a fragment of an Aspl
protein,

wherein the Aspl protein has the amino acid sequence of SEQ ID NO: 2 and exhibits
aspartyl protease activity involved in processing APP into amyloid beta,

wherein said polypeptide lacks transmembrane domain amino acids 469-492 of SEQ ID
NO: 2, and
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wherein the polypeptide and the fragment retain the aspartyl protease activity of said
Aspl protein toward APP.

20. A purified polypeptide according to claim 1 comprising a fragment of an Aspl
protein, :

wherein the Aspl protein has the amino acid sequence of SEQ ID NO: 2 and exhihits
aspartyl protease activity involved in processing APP into amyloid beta,

wherein said polypeptide includes aminp acids 63 to 468 of SEQ ID NO: 2,

wherein said polypeptide lacks transmembrane domain amino acids 469-492 of SEQ ID
NO: 4 and lacks amino acids 1-62 of SEQ ID NO: 2, and

wherein the polypeptide and the fragment retain the aspartyl protease activity of said
Aspl protein toward APP.

21. A purified polypeptide according to claim 1 comprising amino acids 63-468 of

SEQ ID NO: 2, wherein said polypeptide lacks transmemsbrane domain amino acids 469-492 of
SEQ ID NO: 2.

22.  Anisolated polypeptide comprising the amino acid sequence selected from the
group consisting of

(2  the amino acid sequence set forth in Figure 3 (SEQ ID NO: 4),

(b)  the amino acid sequence set forth in Figure 2 (SEQ ID NO: 6), and

(c)  the amino acid sequence set forth in Figure 4 (SEQ ID NO: 8).
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protease activity toward APP,

wherein said fragment includes amino acids DTG at positions 93-95 of SEQ ID NO: 4
and amino acids DSG at positions 289-291 of SEQ 1D NO: 4; and
wherein the polypeptide is substantially free of other human proteases.

24.  Anisolated polypeptide that exhibits aspartyl protease activity involved in
processing APP into amyloid beta,

wherein the polypeptide comprises the cantiguous human aspartyl protease amino acid
sequence set forth in Figure 2 (SEQ ID NO: 6) or a contiguous fragment thereof that retains the
aspartyl protease activity toward APP,

wherein said fragment includes amino acids DTG at positions 93-95 of SEQ ID NO: 6
and amino acids DSG at positions 264-266 of SEQ ID NO:; 6; and

wherein the polypeptide is substantially free of other human proteases having apartyl
protease activity toward APP.

25. A purified polypeptide comprising the murine Asp2 amino acid sequence sef forth
in SEQ ID NO: 8 or a contiguous fragment thereof having aspartyl protease activity toward
APP, '

wherein said fragment inclydes amino acids DTG at positions 93-95 and amino acids
DSG at positipns 289-291 of SEQ ID NO: 8.

26. A purified polypeptide according to any one of claims 23-25, wherein said
polypeptide lacks any transmembrane domain,

27. A purified polypeptide produced by a process comprising steps of:

culturing a host cell transformed or transfected with a nucleic acid encoding the
polypeptide under conditions wherein the cell expresses the polypeptide encoded by the nucleic
acid, wherein the nucleic acid comprises a mcleotide sequence that encodes a polypeptide that
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28. A purified polypeptide produced hy a process comprising steps of;

culfuring a host cell transformed or transfected with a nucleic acid encoding the
palypeptide under conditions wherein the cell expresses the polypeptide encoded by the nucleic
acid, wherein the nucleic acid comprises a nucleotide sequence encoding a polypeptide that
comprises the amino acid sequence set forth in Figure 3 (SEQ ID NO: 4) or a continuous
fragment theroof that exhibits aspartyl protease activity toward APP, wherein said fragment
includes amino acids DTG at positions 93-95 of SEQ ID NO: 4 and amino acids DSG at
positions 289-291 of SEQ ID NO: 4, and

isolating the expressed polypeptide.

29. A pvurified polypeptide produced by a process comprising steps of:

culturing a host cell transformed or transfected with a nucleic acid encoding the
polypeptide under conditions wherein the cell expresses the polypeptide encoded by the nucleic
acid, wherein the nucleic acid comprises a nucleotide sequence encoding a polypeptide that
comprises the contiguous amino acid sequence set forth in Figure 2 (SEQ ID NO: 6) or a
contiguous fragment thereof that exhibits aspartyl protease activity toward APP, wherein said
fragment includes amino acids DTG at positions 93-95 of SEQ ID NO: 6 and amino acids DSG
at positions 264-266 of SEQ ID NO: 6, and

isolating the expressed polypeptide.

30. A purified polypeptide produced by a process comprising steps of:

culturing a host cell transformed or transfected with a nucleie acid encoding the
polypeptide under conditions wherein the cell expresses the polypeptide encoded by the nucleic
acid, wherein the nucleic acid comprises a nucleotide sequence encoding a polypeptide that
comprises the contiguous amino acid sequence set forth in SEQ ID NO: 8 or a contiguous
fragment thereof that exhibits aspartyl protease activity toward APP, wherein said fragment
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35. A purified polynucleotide according to claim 33, wherein the nucleotide sequence

comprises a fragment of the nucleic acid sequence of SEQ ID NO: 3.

36. A purified polynucleotide according to claim 33, wherein the nucleotide sequence
comprises a fragment of the nucleic acid sequence of SEQ ID NO: §.

37. A purified polynucleotide according to claim 33, wherein the nucleotide sequence
comprises a fragment of the nucleic acid sequence of SEQ ID NO: 7.
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45.  Ahost cell according to any one of claims 40-44, wherein the host cell is
transformed or transfected with a nucleic acid comprising a nucleotide sequence that encodes an
amyloid precursor protein (APP) or fragment thereof that includes a protease recognition site
recognized by the polypeptide.

46. A host cell according to claim 45, wherein the host cell is transformed or
transfected with a nucleic acid comprising a micleotide sequence that encodes human amyloid

precursor protein (APP),
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3&01QYUfkiing a hodt cell Qldtding to Aty one of clajms 40-53 under conditions wherem the cell
expresses the polypeptide encoded by the nuclejc acid, and isolating the polypeptide.

55. A method for identifying an agent that decreases the protease activity of an
aspartyl protease polypeptide having the amino acid sequence selected from the group consisting
of the amino acid sequences of SEQ ID NOS: 2, 4, 6, and 8, comprising steps of!

(a) mesasuring proteolytic activity of a polypeptide according to any one of claims 1-
32 in the presence and absence of a test agent; and

(b)  comparing proteolytic activity of the polypeptide in the presence and absence of
the test agent, wherein decreased proteolytic activity in the presence of the test agent identifies
the test agent as an agent that decreases the protease activity of the aspartyl protease polypeptide.
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(b)  comparing proteolytic activity of the polypeptide expressed by the cell in the
presence and absence of the test agent, wherein decreased proteolytic activity in the presence of
the test agent identifies the test agent as an agent that decreases the protease activity of the
aspartyl proteage polypeptide.

58. A methods according to claim 57, wherein step (b) comprises comparing
proteolytic activity of the polypeptide towards an amyloid precursor protein (APP) substrate,

59. A method for identifying agents that modulate the activity of an aspartyl
protease, comprising the steps of:

(a) contacting an aspartyl protease and atnyloid precursor protein (APP) in the
presence and absence of a test agent, wherein the aspartyl protease is a recombinant polypeptide
expressed by a host cell transformed or transfected with a nucleic acid molecule that encodes the
polypeptide and that hybridizes under the following stringent hybridization éonditions to the
complement a nucleic acid selected from the group consisting of the nucleic acid sequences set
forth as SEQ ID NOS: 1, 3 and 5.

(1)  hybridization at 42°C in a hybridization buffer comprising 6x SSC and
0.1% SDS, and
(2)  washing at 65°C in a wash solution comprising 1x SSC and 0,1% SDS;

(b)  determining the APP processing activity of the aspextyl protease in the presence

and absence of the test agent; and
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10%-&&' () $0331@vsnethod)for identifying agents that inhibit the APP processing activity of an
aspartyl protease, comprising the steps of:
(2) contacting an aspartyl protease with an amyloid precursor protein (APP) substrate
in the presence and absence of a test agent,
wherein the protease comprises the recombinant polypeptide expressed by a cell
transformed or transfected with a nucleic acid that comprises a nucleotide sequence encoding the
protease, and '
wherein the protease comprises an amino acid sequence at least 95% identical to the
amino acid sequence selected from the group consisting of the amino acid sequence set forth as
SEQ ID NOS: 2, 4 and 6 or a fragment thereof that exhibits protease activity involved in
processing APP;
(b)  determining the proteolytic processing activity of the aspartyl protease toward the
APP syubstrate in the presence and absence of the test agent; and '
© comparing the proteolytic processing activity of the aspartyl protease in the
presence of the test agent to the activity in the absence of the test agent to identify an agent that
inhibits the APP processing activity of the protease, wherein reduced activity in the presence of
the test agent identifies an agent that inhibits the APP processing activity of the aspartyl protease,

61. A method according to claim 59 or G0 wherein the aspartyl protease comprises the
Aspl amino acid sequence set forth in SEQ ID NO: 2 or a fragment thereof that exhibits protease
activity involved in processing APP into amyleid beta.

62, A method according to claim 59 or 60 wherein the aspartyl protease comprises the
Asp2 amino acid sequence set forth in SEQ ID NO: 4 or a fragment thereof that exhibits protease
activity involved in processing APP into amyloid beta.
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3Y9" 10%K &gy ( ) 'S Pﬁ%fln%g%geﬂﬁfﬁn%l agm} gr%% %ﬂ:‘l’? the APP processing activity of an
aspartyl protease, comprising the steps of;
(3)  contacting an aspartyl protease with an amyloid precursor protein (APP) substrate
in the presence and absence of a test agent,
wherein the protease comprises the recombinant polypeptide expressed by a cell
transformed or transfected with a nucleic acid that comprises a nucleotide sequence encoding the
protease, said nucleotide sequence hybridizing ynder the following stringent hybridization
conditions to the complement of the nucleotide sequence selected from the group consisting of
the nucleotide sequences set forth as SEQ ID NOS: 1, 3 and 5:
(1)  lybridization at 42°C in a hybridization buffer comprising 6x SSC and
0.1% SDS, and
(2)  washing at 65°C in a wash solution comprising 1x SSC and 0.1% SDS;
(b)  determining the proteolytic processing activity of the protease toward the APP
substrate in the presence and absence of the test agent; and
©) comparing the proteolytic processing activity of the aspartyl protease in the
presence of the test agent to the activity in the gbsence of the test agent to identify an agent that
inhibits the APP processing activity of the protease, wherein reduced activity in the presence of
the test agent identifies an agent that inhibits the APP processing activity of the protease.

65. A method according to any one of claims 59-64, wherein the protease of step (a)
is purified and isolated.

66. A method according to claim 65, wherein the protease is substantially free of
other proteases.
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test agent,

72, A method according to claim 69, wherein the host cell 1s 2 human embryonic
kidney cell line 293 (HEK293) cell.

73. A method according to any one of claims 58-64, wherein the APP substrate is a
peptide comprising a B-secretase cleavage site of APP.

74, A method according to claim 73, wherein the APP substrate comprises an APP p-

secretase cleavage site that comprises the Swedish mutation (X~»N, M—L).

73, A method according to claim 73, wherein the P-secretase cleavage site comprises
the formula P2-P1-P1'-P2’, wherein

P2 is an amino acid selected from K and N;

P1 is an amino acid selected fromM and L;

P1" is the amino acid D; and

P2’ is the amino acid A.
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80, A method according to any one of claims 56 and 58-64, wherein the APP

substrate is a flporogenic or chromogenic substrate.

81, A method according to any one of claims 56, 58, and 73, wherein the APP
substrats is selected from the group consisting of human APP695, APP751, and APP770.

82, A method according to any one of claims 55-58, further comprising a step of
treating Alzheimer’s Disease with an agent identified as an aspartyl protease inhibitor according
in step (b).

83. A method according to any one of claims 59-81, further comprising a step of
treating Alzheimer’s Disease with an agent identified as an aspartyl protease inhibitor according
in step (c).

84, A method according to any one of claims 55-58, further comprising a step of
making a composition comprising an agent identified as an aspartyl protease inhibitor according
in step (b) and a pharmaceutically acceptable carrier.

85, A method according to any one of claims 59-81, further comprising a step of
making a camposition comprising an agent identified as an aspartyl protease inhibitor according
in step (c) and a pharmaceutically acceptable carrier.
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precursor protein (APP), comprising a step of transforming or transfecting cells with an antisense

reagent capable of reducing Asp2 polypeptide production by reducing Asp2 franscription or
translation in cells, wherein reduced Asp2 polypeptide production in the cells correlates with
reduced cellular processing of APP into Ap.

88. A method of reducing cellular production of amyloid beta (AB) from amyloid
precursor protein (APP), comprising steps of:

(»  identifying mammalian cells that produce AB; and

(b)  transforming or transfecting cells with an antisense reagent capable of reducing
Asp2 polypeptide production by reducing Asp2 transcription or translation in cells, wherein
reduced Asp2 polypeptide production in the cells correlates with reduced cellular processing of
APP into AB.

89. A method according to claims 88, wherein the identifying step comprises
diagnosing Alzheimer’s Disease, where Alzheimer’s Disease correlates with the existence of
cells that produce AP that forms amyloid plaques in the brain.

90. A method according to any one of claims 87-89, wherein the cell is a neural cell.

91, A method according to any one of claims 87-90, wherein the anti-sense reagent
comprises an oligonucleotide comprising a single-stranded nucleic acid sequence capable of
binding to 3 Hu-Asp mRNA.

92. A method according to any one of claims 87-90, wherein the anti-sense reagent
comprises an oligonucleotide comprising a single-stranded nucleic acid sequence capable of
binding to 3 Hu-Asp DNA.
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