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The A peptide is derived froma region of APP adjacent to and containing a
portion of the transnmenbrane donmain. Nornmally, processing of APP at the
a-secretase site cleaves the mdregion of the A(3 sequence adjacent to the
10 menbrane and rel eases the soluble, extracellular domain of APP fromthe
cell surface. This a-secretase APP processing creates soluble APP- a, which
is not thought to contribute to AD. However, pathol ogical processing of APP
at t he Bynuioy Wesseest asie 76§y -0§] Jovdtesy Wesodwray e dNy gl i amonaasd C-t g¢ mi nal
to the a-secretase site, rel eases the A egtide Processin t the (3- and
'y- secr et asBPUH{ISY PaRIELEEP O ﬁl?sfgdBB?th“ﬁb B SREP Béez’r%{‘?eé‘ Bum (in

neur ‘ i he..epdosopal /. Qs o) ter - alization of
cel | Qﬁ%f Z?:%JREP&IU n%ﬁ%%ggﬁ'swéThﬁgiaiﬂéLegstrVgrg?éﬁ%l@éb%%eélg%e?gﬁi s | ocated

28 r esi dugsddioosastherdplkasde epapranegudidnisdey ‘g msdapes god hedxd- secr et ase
cleavage site is located in the transpenbrane region. The in vivo

processi nglIg#dsh (666 & eBiLe§ Glse8T PP S IaUg¥E AL 600% 0omE-9SaL dY)L6ni ti ng st ep

0802 231040 RS bRUEh N Yo BH A e6 S edklon amfREn 2oL s 5 >
t ar gelue x Reaonid yariey plidlq-afeaiinsu @fs FaMeal] oalsusaadpysseiaprrd eg that a

human aspartyl protease (Hu-Asp2) has an activity responsible for the
pr oceds ddy I9f SUASPoQiel SiThio] CBESOdrAt A BOR e SRIREAS ¢inED . ospuoidgredse a

menbr ane- bound aspartyl prot ease Yan 2§get al ., Nat ure 402:533-536, 1999;
Lin et TSP EppigPe Iﬂéﬂ"ﬁ“‘i&%": HEIAUY JO BHIRIB Teigans (OB 1460, 2000; Vassar et
al ., Science, 286: 735937&11311[,]3891%1199@%5;0%} PEARRSEPuSEgRT CaEg1gPsi n D,

oR
Pepsin, renin, and viral aspartyl proteases conprise signatlure catalytic

triplets -6:083PCHIY6 VS 108 1. 1 1S [PORE T 3BqPqarT pimetrs)spRnpotdese (g
signature c ta|§tl tI’IP| ets are harbored opposite to eagh ot h in the
bi | obed 30 SY MHE SEUEHI p15 2HPS. 0 ATSTION, 8 P REeIpoas-d P 49 SYKSPARIY that i s

absent {5,900, Phdie oYL yr BBl skl J5h {3035 iopggrnLnal | an

aspartyl proteases 1s a 0" acli ated near 't he

C- t er mpoyotyma jeanat) ausighisutepstid ogtthey venpsargg @roj § oagss8eteopl for the
enzynme function in cells. To date, in vitro assays wth reconbi nant Hu- Asp2
or Hu- ASFRRRRTI PHEd FIGHETHAdA VIFRRENS BPI IGUQHRZTEEIITHRT ByBJeMaes conpri sing
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10 expressing Hu-Asp2. There presently exists a need to identify conpounds
that nmay act as surrogates for the APP substrate of Hu-Asp2. ldentifying
such substrates facilitates newin vitro and nodel in vivo assays for
identifying therapeutic agents that affect APP processing at the
(3-secretase site. Utimately, the identification of such 15 substrates and
assays wll lead to advances in the identification of therapeutic conpounds
for the benedoueihs plostourye o u@wodf.zaqf&héa FErPuedPiL o age sSISIUMARY OF THiE

| NVENTI ON Th t t d | trat d
ot hods 38 PO IRATE S Y ALORR N | PROALASS Sy ORI fui arly, one

aSpeCt&cgf)aﬁcBﬁa Bie%ﬁ%@i&ﬂd&!@ﬁémh&i‘e FKE{OV"([({)% ‘fﬁaémﬁ% %Eé%[ooﬁ%'t Q%i ﬁﬁ”p“ S' ng a
sequence of at least four am no aci ds ‘defined by formnul'a --PI"
wher ei rmmqmspm ohaugpsd reyp nwuaaq @ror0UROt aNeBomE s JAqir owrmrear[od! i phat iC

am no acid is . not an aromatic amno acid; P, is an aromatic amno acid
or an ali am?lﬂ& PARRHIG 9 . TP FEOPLUFIP AHCTHPEHS IGE SEANG DI ‘Z‘Hm@harged ami no
acid a , | poI

am nog ddéz E{)r:@é}fr&?q}; {éom #og Og%ﬁ% 2'}c d; b‘drfgrﬂ-"’%)o gpn Bhar ge

al i phat i€ ppeloafurarsdide &t 1tlq Plovadinde ONeGdre @rmrmeawuﬂm lmbum@é mﬁSIC har ged

am no aC| d: wherein the peptide is cieaved between P1 and PI' by a human
aspart yld pthOMeWW%MWQEPW A Ee g e efnugEeodD NO 1 or

SEQ ID NQ ept | S no In

oop - pi e St oBEf B fPuS0iR, 1 A0k M S ol Ep SRS ORI, Lsos
/23U3 t Q | D NO: 26;
sE0 %“ﬁ%ﬁb% B pftoRRy BudRine ?ﬁﬁ@o R P o e o s D 33, 620
| D NO: 34; SEQOI mde@ 286 AISFQUIB] NI ] 6 sASEQosepioNd 1A FedsSE@IDUND 138; SEGY | D
NO: 39; or %élﬁ—, NO:40. 5 In certain &nbodl nents, .the isolated peptide
conpr i SBEBIAH PHES ‘i?%éﬂ?“é%‘&fd@ﬁ%sﬁi’ml SAVERAY BesIAR9e2p - - P, PZ' P3'

wherein P3'" is any am no acid, and wh t corrpri se
t he correspondi ng P2P,--P,' P2' P3 pﬁﬁ‘%ﬁw&ﬁsﬁg&zﬁm&ces
depicted in SEQ ID NO:19; SEQ ID NO:20; SEQ ID NO:2l; SEQ ID NO:26; SEQ ID

NO: 27; SEQ ID NO:28; SEQ I D NO:31; SEQ ID NO:32; 10 SEQ I D NO:33; SEQ ID
NO: 34; SEQ | D NO: 358Kl F fHFIRGZ1¥6IC TP BMGRIZRUSSRY 19D SRBNAEIO9SEQ | D

NO: 39; or tedp tide
conpri ses gn%qa(l‘rlnaﬁlggam HPASH mgg{lﬁg ?Mgket% (ﬁiﬁ@ ?&IW%%%SQ %&I?S gg
wherein P3 q:ﬁlsgcﬁ\ubkﬁubk}&ﬁm@qpflﬁabu@m neusmmbmsrg ongb ugesboad |1 lg'atl ¢ ami no
acid, or an aromatic 15 amino acid) and wherein the the peptl e does not
conpri s@YINaeEIoNESE ponaiieiay Berpmgep! ;m; sﬁzssp:em;m IANCTH DS OLhN tncm:wcu d
sequencesd |ctedin %91{55 N019dS 20; S%%IDNO nSEQID

NO: 2b: SEBH PLSREISAFS UGBS “Rﬂ’fzsz S #‘ba‘ﬁﬂ %J@E 1 P sSEQ T D

NO: 33; | derf e un&ﬁ@)ﬂ 103 pastF8lstisRoNudfid syl D NO: 37; SEQ ID

NO: 38; SE%EI D NOH&S’ or i?gpm 2i0 IEQlot her e odi nrents, the isol ated
pepti de conprises an am no aC| d sequence -gdsy-ng Susssordxo 01
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defined by formula P4P3P2P, --P,' P2' P3'" , wherein the P4 is a charged
am no acid, a polar amno acid or an aliphatic amno acid but not an
aromatic am no acid and the peptide does not conprise the correspondi ng
PAP3P2P1--P," P2' P3' Portion of am no acid sequences depicted in SEQ ID
NO: 19; SEQ I D NO: 20; SEQ ID NO:21; SEQ 25 I D NO:26; SEQ ID NO:27; SEQ ID
NO: 28; SEQ I D NO:31; SEQ ID NO:32; SEQ ID NO:33; SEQ ID NO:34; SEQ ID

NO: 35; oBE® jodoB g S, |- N0y 3 Burbedsd1moNgp 38 1duBiEQot Bodemfiodor SEGE | D
NO: 40. In other artlcul ar enbodi ments.  the geurétidg further conprises an
ani no %i“é?%‘!‘“@ﬁgpp?&‘f“% ug ?hreﬁ?‘&t‘@?‘ﬁq‘f‘m dH8 YOHPEO BT E ¥4 %posi ti on of

P3" , wher u 9 hgmg | de does not
conprise t Er espondi ﬂ%é?)%m ézlﬁmgfb P2 %Séﬁggﬁﬁ%g?[{mg aﬁg?%éﬁl )

02/ O i Btsﬁeuﬁpmfd Wﬂﬂécﬁﬂmﬁﬁl a@v N e DeIR- 85 gl apN A rY S NS SE P NO: 19 SEQ
I D NO:.20; SEQ I N021 SEQ I D NO: 26; SE IDN027 SEQIDN028 SEQ ID

NO: 31.0TEQS ONNGI QS ‘SEON INDES 35 ORIl DAV VSLONSHDES ‘8616 AISEQ | D

par 1 QfariyOpr B DASGV b ik o 85%’6#5%‘3 ionds e dla 17 o1 ne

group Q?éi!? P gﬁga?bd’é» ‘ool cnsﬁ) f oh3e é@ﬁ@lﬁﬁ@oﬁep RuRHRE Prdeed

enbodi nmen an am no acr romthe group consisti ng of Y,
L, M Nosmuro sandodd,tqld, Hréiﬁf&”dcﬁ“@ﬁ@déﬁlmﬂm asig@ERPmMeuURPOp apidad am no acid
selected from 10 t he %r oup consi st i

e or PP BE O 2R uf SOt ot Sye e Mpod %WH@IO§ oup
consi st bngmgfou)ﬁm Po31bho & s g oyfr mroddifh Sfg KR t(P_Lr%fz(fsr rfggm Elﬁncyst i s an

am no acid sel écted from'the group con5| St1ng acid
and S. 15 bouqubes moe euiumrn:ao&;bsmdmoasaptﬁfadrmlmr am nmamoqueeiaqmm froggt he

roup consisting of A V, ) referred enbodi nents, P4
O R DN DAL AN TS e i O N ] BHSEPE QNI D,

67t e S S 0oR0 B, R ¢ SEPRCERES o B R ALY oot o
hi ghl yoyipg ege Nedr beﬁs' QEQ?NVM babesr@fm@tﬁfﬁas‘ neroNhgr Bakaoteshdgscri ption.
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25 contenplate that the peptide further conprises a second label. In this
aspect of the invention, it is contenplated that the | abel may be any | abel
commonly enpl oyed for the detection and/or quantification of a peptide. In
specific enbodinents, the ' peptide of the instant invention rmay conprise a
detectabl e | abel and a quenching . noiety that quenches a detectable
property of the | abel when the | abel and quenching 30 noiety are in close
proxi m age] M Sowye Jupusab|oy ‘&me;me@mnmghmv@ag S0l Behsiol0 O
02/II§B(IC CTI USQ1/ 231135 -h are e“gﬁéed such that c eavgge of the

pept | GE1 T 3R 1oQpt ot 19 Frdiid SIorRoRp e PR IED REPROBo per m ¢

det ect | OBuﬂBue{)dBee btﬁp(%hc{ oldtyap BlofididB Bl 86 RIRCRERB My, 16 Bﬁ;ﬂlaﬁen‘:h' ng

noi ety and 1abel are attached to the peptides on'oppdss&é si'des of the
P,-P,' cl eapagessipogruesuiivedsugf epndd wyvhodiemeniuenbab vk eropr@seayy i nvent i on,
the inventio ovi des a ggnus f peptides that are cleaved by the human

aspar £ PP OYRTIR3 §30eh AU 3G APW TRffed AMIPUX RAAFIIWIAO? 8k & "M Eayage of a

Sevio DR PSPt oo R Ao SRR, SR8 o6 B SRRRANTUC 3.
genus ofjugeogaepatigad esinby big pdysmr Lkopapne Bylsiitios preendilfoa rate

greater than the rate of cleavage of a pol ypeptide conprising the human APP
Swedi sh KRSNAWea PRBIWIU (SUAEPPeHE SBIEHR B AER8ELR FRSEIIBRONRUIBEFR ( SEQ | D

NO: 19). Particul referre [ h nt invention include
but are no?‘gq‘ﬁﬁipt%@%tt gmt Hgg%a/@%)%@%l gﬁ%g“ﬁ%%&%ﬁ%ﬁ%gﬁﬁﬂe sequences set forth
in SEQ 1D 15 NO:5; SEQ I D-ﬁ@gﬁcﬁios&E%ﬂdib i forpfdredde Mg [f#a safdsdD NO: 9; SEQ
NO 10; SEQ ID NO:11; SEQTD NO:12; SEQ ID :13;8(5ID :14; SEQ ID

1 15; SE@URMOYHY 486 IDPNR YN ‘OEQ HD'WOD IR ‘BEENDISNOY 4203 SEQ D
:133; SEQ ID NQO:134; SEQ ID NO:135: SEQ ID NO:136; SEQ ID NO:137; SEQ ID
- 138;  SE PRUNGIPIRE PRERITR URGE 1 d FIUSBERPqU Rpf9iail ulog "SEQ | D NO: 145, SEQ
NO: 147; SEQ | D NO: 148; SE%&@EM@QIQ; ‘ ]: %’ :@j@%isgﬁggdhg}gm: 151; SEQ
NO: 152; SEQ I D NO: 153; S I D"NO:"154; - 155; "SEQ | D NO: 156; SEQ
NO: 157 pyiSEQu| f1duss Pid; outEQuk Br ND ‘sEBRAnpGED bRIde1df0; SEQ | D NO: 161; SEQ
NO: 162; SEQ I'D NO: 163; SEQ I'D NO: 164; SEQ ID NO:165; SEQ ID_NO: 166; SEQ
NO: 167; SEQ ID 25 NO: 168: SE® PEP H0A18D'S §EQ WHOINGTSERFOI 433 D NO: 191;

iSE\?elntDi gﬁbﬁﬁﬁggg%l%g%p#% Aﬁ%%ﬁ%@gﬁ?‘%&%&@ﬁ%kﬁ@ﬁgﬁ@hg aﬁﬁhﬁopggfgntséduence

of a novel ~3-secretase cleavggge pickergeBdC Yed) by joBestuobldgosdept | des of
the instant invention and an additional amno 30 acid sequence. More

parti cul U JU0K RESPIAYBIAL PBRULEhlahp (HBEPABOPYRERId We WO 112/111 3UG

PCT/ US01/ 23(13S conprising a pept.] of .the.i ant | {] d further
conprising a transnmenbrane domai négﬁan% iécid@};dé%%g&yﬁ? 088@8 iC

enbodi Ueﬂﬁﬁmoh%zmtdgﬁ%tﬁ@@tu@ismzﬁg‘s&&b@nEo@ﬁ@ pelifye i ¢ eavage site is

N-term nal to the transnenbrane donain, but CGterminal also is

contenpl ated. In certain enbodiOe® s, Ot e @épt Hde Hnsiseoned®If pghsnentiiane
domai n ma#/ be seEara_. ed bé/ a linker. NMore suL}ecifi c%oly, the linker may be a
pept i d&" M RREPIPE WBP“EF% ShodPUHRP BHPBLAMR § UM aci ds. In particularly
preferred enbodi nents, the transrr PN QPR P 8psh amSsidudB dasig/pepti de to
an intracellul ar nenbrane sel ecte rom the group consisting of the Col gi
or the endgpiragnpgoorestirmudmme wess $4 thgauripequis aasaexbujane donmi n conpri ses

10 the transmenbrane donmain_am no acid s‘eq‘uenc§ of a r(géei n that is
anchored to the Gol gifl Bf® @RVnéhbE seSol ‘TeN ¥ ‘{{EES“B:?(B? SYUHOH a protein.

In pref ' z ﬁﬂﬁd [ Qd’q%{i ses a transnenbrane
domai n ?é{%@?@g;‘@%?"g}ﬁ?t gy éﬁ%ﬁ‘ﬁ cor@s?‘%}%&gﬂl’k en;ira menbr ane domai 1T of

gal act osyl transferase, the trangprRra@rEadacvsnonN as ity ige:oKanpf erase; the
transmenbr ane domai n of human_15 aspartyl_transferase 1; the transnmenbrane

donai 08 fpa@ﬁhaaﬁﬁs {98 ONr @hOHS ‘46 N ];CGIt?hBStf?‘éh)lNTélﬂrﬁ}&'E_r\‘eESél@Ndﬂh ?f |
ona £ oS EHORE A RN T DS ABEOR b K Bt ER R Mol BF°  he"®

| vent | Beotie: Nl q et QBN TR IR FBR U PooRlsDRRIskESs flopt €i n am no

acid sequence 1n a ionto e
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20 sequence and the transnenbrane sequence. The reporter seqguence
preferably provides a detectable and quantifiable characteristic (e.g. an
optical characteristic) or is an enzyne that catalyzes a substrate into a
product, wherein the substrate or product provides a detectable and
gquantifiable characteristic. Al so contenplated are, fusion pol ypeptides
conprising a reporter protein amno acid sequence and a ~i 25 secretase

cl eavage si tapudediied vse1gdpopIoo dOLEY Y eWc A1 BMoNRS JORE eenuonbasanad on. o
preferred aspects of the inventionb t he re(f? rter rogein is selected from
t he grHH® SBIEIPOE (U8 PUBFOPERAT SFEHEL WAL k3P aﬂii‘\{%g‘i‘f’a 4 ERAMSPR B act osi dase;
~3- gl UCO5$éNeS'[§%§é1aﬂ5§i§ RoAoUOyoe365Hos Bi-R okt of HinsiMWsABphaig@ acetyl
transferase. 1n certain aspects, the presént invention cohtenplates a

mut ant or 3Qrosey by smeyeroiPRAmnieu amijo 19ddse fpubhppratyur al  ~i - secr et ase

cl eavage site of wild-type WO U2l (IGBU(~ _g_ PCTIUS111123(135 APP has
been nodified to contain a b-secretase cl eavage SE6BEQN AIREHPTY he

gener at g0 b DA BTN P el oR G B sl N D e beg
herein. g 9vatORSPEDHS 991:URE AT DENIGOPOQAM BAR! ‘o EON BRIDFYICl eoti de

conprising a nucl eotide sequences that encodes a fusion pol ypeptide of the
present ‘EAVEN BQASI9E FONHOOHSE R EOdDAT OFS 98 AN@i QAN C6SBONIe

o event (VA 11 S EORETYERGR B CRET R ALBERCEEF RLATIE no ey o

the pol yRUEIAPLI ¥Rt QlcT!OR @ 88 ”ksiﬁlﬁ?&fgﬁ%&?‘%@%ﬁfbﬁ@doﬁwi ments, the

vect or conprises a polynucl eotide 10 enco tide or a fusion

pol ypept iAeDDS ‘6MeONr@BOHS BMVON (@IS ON AhOISdEyroN eadde is 0T
operably |inked 5’ a pronoter_ to pronote zﬁ)rgssi_on of .the fusion protein
encoded Y1 1ON AIEIFn k1T GEOHS ‘LPHON T QIS -3 HAN GhBEEi-46hON cont enpl at e

a host cell asd€, e, a2 pal otdd vect or
descri bed bﬁ%ﬁ%%%@%ﬁ?%ﬁ&fﬁl g%r@?‘em@eﬁ%ﬁﬂeﬁ{“%{ he host

cel | i s g igzrtoRnef 9591 ON aIithes hqtGRUal &S ‘9e/yRADIS G :ON

pol ynucl eoti de/vector encodi ng HuAsp2. Al'so_described herein is a method of

pr oducTh @S FEHANGE QP of T 'ON M &MLt HsONEEFASCHMOPNIIISFOHONy a host

ranner ¢ hatsna N ECBERLGE o 085 AR ofp paR DA onat 21" °
enmbodi mengppat ut §iie; s petbuls dghe suwvart Fuwnidiigs dsots tigfoyanptisse purifying

t he pol ypeptide. In preferred enbodi nents, the host cell is selected from
t he gr oupOCRRTETIE HOREPABT 1Uasd RHl0l RRNdRIsRo1Esead AlEeIadedri al host cell and a

yeast host cell. Al so contenpl ated herein.ar ransgeni nimal s conprising
an APP 25 nutant having as i-secrg@aéél gFQﬂﬁi&éK’g‘ﬂég?ﬁAéﬁe%%%ﬁ des of the
present 1 Vg9 osdods-f drvio: 3RS ystBRPEEY oy Bink GBS OVi des a

nmet hod for assaying for nodul ators of (3-secretase activity, conprising the

steps of contardddipdee Ja Idsneatgeiel sHGMUWNEPIE owe eon dseawag g&imdson botdi i n

the presence and in the absence of a EUt ati ve nodul at or c{:o ound, wherein
the fi FEYEOES PN SARIISHIL égu:% e 3p1A0Id Siustuipoquis paiigjard 10U NS

(0Z:ON I 04S) YIAVA-IWIAAS :9ousnbas aBeaespd ase1a109s-g J4V vewnyg

oy Surstrdos apndadAfod e jJo a8eAes[d JO eI 9} URY) JoJeaId ajer v 18 7dsy

-uy 9sea0ad (L1redse uewiny 2yl AQ paAR[D dxe ey sopridad jo snuag e sapraoxd
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‘ons o8eAeard | 'g-'d 9y Jo sapis aysoddo
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30 manmal i an (3-secretase pol ypeptide or biologically active fragnent

t hereof, and V1' O 02/11G311G PCT/USULl/ 231135 9  wherein the second
conposition conprises a substrate, wherein the substrate conprises a

pepti de or a fusion polypeptide of the present invention. In preferred
enbodi nents, the nmethod further conprises neasuring cl eavage of the
substrate peptide in the presence and in the absence of the putative

nodul atdfi-piowpo el Seaneto Ssaialiont-{ fsaaey sqpyatuyRFvofowr-3d ¥ernetlsape act iggi ty
froma difference in cleavage in the respncgfversus in the absence of the

putative IIBRING SIS ISR AAR FOTYRTE 5P b FIPdR TR AR is a ~i-secretase
ant agoni st reduces -&Eﬁis@hﬁﬁi&%a%ﬂdﬁelﬂ?ﬁ‘b@. abiiahadsSidy(Bagecr et ase

agoni st increases such cleavage. In specific enbodi nents, the first

conposi t i ¢asepmEpzoTYRgr osaprsnqeEsh-( | seehdsvgd cAgpRe pekispopr jodimsiswooot her 10
enbodi nents, the first conposition é’r‘ay conprise a soluble fra r&ent of a
human As {2018 G e BRI A IR UAPHRdASHD @ng@g PHE E5BOUEE PRI Mor e

particul af, %uoy@%ﬁuﬁ%&bﬁﬁ Sgy‘; ;@?%ﬁ?ﬂg%s %%%%@%@9%5%@%5%% ASP2 oo

t ransnenbrane mai n. i ments, ~I - secr et ase

pol ypept i dee e bdenbas mbe o@umRandoidodsr: Beradaop ebpipedtiodeopty i fied and
isolated froma cell transfornmed or transfected 15 wth a pol ynucl eoti de
conpr i ‘SithprreIdpEIoe OFI v ©NSHIBIFHR SIRBN IS INE S59wIND-% sapeadaapeidol ypept i de.
I n ot her _specific enbodinents, .the first co sition copprises in a cell

t ranst or FEEBIAT PP B PUREH & ST SIHRAT %8?#&?&”&8%% AgEa’ lcl eot i de
S€qUEeNC ohdidion@ils PERRotRe 355 HAEHSAGLoRAINRER hel S‘{qﬁﬁ@ﬁpte%p%ﬁﬁur ing step
20 conpri'sés measuring APP processing activity of e cell. Further aspects
of the i nvdifeymdeoneehe lreedy ogat Ionsenhby Mediq@ptusuull spgwe omiianhosin ag@at

identifi %ﬁ\qai an _inhibitor of Hu-Ang accord&gggwtpo t he (ggt hods of the
present JRRGRNPHSH UOBIPRE JF PRPNERS LT QUL YIp0y Bhp PHBUY FPHEY et ase
nodul at or ¢4 ifi i resent invention. 25
Speci fi Caﬁnﬁ?ﬁ%&%{lg@%@?@?@?ﬂhﬁgﬁ%ﬂguéﬁ@%ﬁ?g?{llsjﬁg@? -secretase activity
in vivo conpri si ng-&d¢tepadorarenquiatsren gy puetdelopdoen [Kaansoid&d by the
present invention, wherein the n~. odulator is a ~i-secretase antagonist, to
a manmal i HIR9R JQ FRFP JTRFRHITRE L VP i APBIUAS J9 TREIOPATRIBUIWSIRBIME of t he

30 - s ey R SERRRS, AR R il BRLARRSH) 58 o1 SHRARLh 1A TP Y70 @
phar maoginygeldigtuop YRiQRbdbEE3Poy - askiyrfifely HZRis JoARedbp aenxgrbakdsy carri er.

Further aspects of the_invention describe a nethod of treating a di sease or
condi t9WrPSEIRATIEBIASPIOBIET JO JICHFO DR SAUHRINISURTL d 50 Snsiwog dnpid 3y Wdkpr i si ng

adm ni stering t subject 1n nee ftr har eut |

conposi t‘?%ﬁl%sm%é&c?%é%s%‘ﬁ%%g sﬂg a8 Rﬁg&ﬁ&@gsrﬁe@% _rnéﬁ\ggﬁ%@é%se of a

nodul at or i dengdsfdied &y afsekdhk GshstsBoidRs 1d¥) S5 o JuRyRitdur Yy xdnsg@f

manuf acture of a medi canént for the treatnment of Al zheiner's sease. In a

r el at e PRSP PSIOYIUEEE W BEN0IdonIoRossihe HI WIITE AIUWND VBFBIUWISIRY B/ conpall ti on
a nodul ator identified according to the present invention, the

Cont ai FEHOLEH FEFP LA RIL APREF ¥ THEPTH USRI G (9819l at or 1 or
10 tr eatgt{ﬂg) EREIBROIS o BRASE0d BT iR rerhfieSRIMROS] dpiRBdfisd t her

conpri ses
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pharmaceutical carrier. Most preferably, the conposition is a unit dose
formul ati on. Additional nethods are described for identifying agents that
inhibit the activity of human Asp2 aspartyl protease (Hu-Asp2), conprising
the steps of 15 contacting a peptide or a fusion polypeptide of the
invention and a conposition conprising an Hu-Asp2 activity in the presence
and absence of a test agent; determ ning the cl eavage of the peptide or

pol ypept i pee Yeuomeanwdry Phngndemdordsy 1o bpndadijed peeipmos-farepresmnce angg
absence of the test agent. and conparing thg cl eava%l% act i v‘{ﬁit of the

Hu- Asp2 in"'tsﬁgl%’r"?s 33%9 OO 18 Y13 NPUTCGWOR dOFEPOU AP R 1 20 absence

of the en ' ' Babudabh b e by the Hu
Asp2, \?\?I%I’% 1?ﬁ@re ﬁ%:sebébg%?%w %ﬁy@i[}%%?ﬁfe%%@esg%cog o@ymé!gg%c{&&%ggﬁ}? identifies
an agentSutimatod yorsdbys togy Fusiddpds aftaroe byriorbas-g referurmsbue ndycini|met s, t he
Hu- Asp2 is a reconbi nant Hu- Asp2 puri({/i ed and isolated froma cell

t r ansf or medOIROUHITL B SPRIEQITFIORULHI AUSSTA 71 C1oadHei ‘AW WdBK i si ng a nucl eoti de
sequenc ﬁleeﬁ{! Egj- | =AsSp2 i
expr ess}@&;ﬁ&%ﬁuﬁ%&&? , e?@?@g‘g ﬁﬁﬁé’?z‘t" gg?’?‘%&eﬁ%ﬂ ésgsggurtko u%ﬁe cel’l in
t he pregpnae sarddabs epatudinbiveehast uageNiseidnsiubhesget erm ni ng step

conpri ses neasuring cleavage of the peptide or fusion protein. In specific
embodi ments, the cell further conprises a pol ynuclEStIFeEISEHCcHETg t he

pol ypeptide, and wherein the contactin te rises grow ng the cell
Under 30 TEB AR dTH5RE, o Topnsol EREvEE ¢ & Arbtube hoir R it hvide 1
preferred b ‘%uam?%@r 1l PRehtddhddlém Fhidond bdudihes, cell is a
human enbrygiﬁf)g E?E)ﬁ]ely cé I I%%S celgigaa%légdla n%uséﬁNeuro‘- 2a

neur obl agemimg Aeel orjubAig ol yo pedsersipiie fsuponepbqerpudmepys ; sppdeddimd | eot igde
sequence is_selected.fromthe @r oup consi st 21?[ of a nu(ﬁl eot i de sequence
encodi ng t hRPHA RSN M FEUAE I SNRUEE WBIRAE U9 BER 0BG, 2; a
nucl eoti dg BHSEe1P 16 Weley Efo i B8RS 5813188108 Kol gee set forth
in SEQ ID ‘i{%g%gl; a rfﬁlcl g%itagi&e éltel uelnﬂéhe encodi ng’ 5 1 roggmsr]?t%%%i foHtQJ-AspZ(a)
(SEQ | D e 133 erearsqivi Sy dio.d (SRQielx SN urdipy pedpessep osgphe fragnent exhibits
aspartyl protease activity characteristic of Hu-Asp2(a) or Hu-Asp2{b); and
a nucl eoti de sequence of a polynucl eotide that hybridizes uri@®V stringent

hybri di ' it = ' j sel ect ed

Ft om ¢ MG BB Reh sBAses Sl R R RpRS R PR W PSS 4o e
aspect dsg ffjohedyagmeidtepof@s pbasRid &y ngoa@ant frotdidtoyiggb@iRop he activity
of Asp2 aspartyl protease, conprising the steps of contacting an Asp2

aspar t y| 1099t10 ADROAI A doe B 9IWFSTRN IP PAUERIPYAIE He] ey sfomifeopesent 15
invention in the presence and absence of ent. wherein the Asp2
aspartyl prot eséusf"gBP%qué%ﬁQMd [Bi‘} 1sao?(n%tglagglgg{géf@&%glﬂmggoetﬁaaqgsw§ ridizes
under  sfdid @81 to duydRbidsth afukxd BicokPB 9 HHTY xéédi’arééﬁﬁ hiGod

pol ynucl e'or?i gie]fosel' ect ed ﬁlom tcﬁgagr oup cofr)m étm of 'SEQ IQ% ﬁ% 1 and SEQ

| D NO 3; oglanaiwirienpon mewesasd vanre apidodgodeeisiiceiospifdadiecipmose ei n bt ween

the PI and the P, si&ﬁe by t he Asgé in the 20 resencg and absence of the
test agent; SBHEPT Y §R5MEHE dpR 3‘@es1§8‘flfmql"§ RSHRPHE UAs 9 he presence

of they@si $ophBarbhtEs Gd S8Y8 9%e Saiskivio 1bBak B ABERNSG@okBS agent to
i denti ?y ageﬁ?gdqtgﬁaltglrrodtﬂl atslg\ﬁt he activity 01]5 t he’ pol ypeptli dgl, wherein a
modul at estyt heud.en ares#wsipd)) jobjelsqreropndaidie sspobteer eausabas spmdopnwodul at or
that is an Asg%wgggni st increzses the cl eavage. In preferred enbodi nents,

the method fu BRO ARSI HhUR KSR STPFERRq W) ) BPQh SOREY, Di sease

it h . = R ) . h
st ant "ol S SGLERGRREATy sl LA sPnalbep SpRSBRF PRANIRE 1S € ha
i nhi bit t hgresphvdibd e ofejdiisiass deRBABSRA 16 Yhoodseqeeagepy HU- Asp2) , conpri sing

the steps of growing a cell in the presence and absence of a test agent,
wherein the cell 30 ERIPHDOGHISR SEIFISAGIHES 3pNded S0P TAML PRPPERSes a

prot ei 1y CQURLL 3008 o8 (BEPILY S ABolb 2t ¥k RisHubR 163085, 142

SO1RIISANS Y} JO JUO JO NS 9FeABID 25BIAIIIS-q B UTRITOD O} PAIIPOW Uaq SeY JJV
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or fusion pol ypeptide of the present invention; determ ning the cl eavage of
the protein at the site between the P1 and P, in the cell in the presence
and absence of the test agent; and conparing the cleavage activity in the
presence of the test agent to the cleavage activity in the absence of the
test agent to identify an agent that 5 inhibits the activity of Hu-Asp2,
wherei n reduced cl eavage activity in the presence of the test agent

i dent i f i egreaumoaeyerend e tophd/Asil teoskid AR g4 pappuap: tgrejnpbwr pephastged (¢
enbodi nepts, .the host, cell either resses _endogenous Asp2 or has been

Lr ansf of ARG} PO EEeUEo PRI JRRPLBIIRIIRENNT | sing a nucl eot | de

sequence that encodes a Hu-AsB2x i 20t A i's .
selected fromthe group 10 Iconsiué%?g%g% gpﬁﬁgﬁggﬁ@@eﬁﬁﬁﬁggﬁincodi ng the
Hu- Asp2(a) yamounouaci @oseue g §smeferio pdepibes-GeEQ 1okt 21y @ommed eot i de
sequence encodi ng the Hu-Asp2(b) ami no acid sequence set_forth in SEQ ID
NO 4; HORURNUEHRFYE ¥k 4 BAHAISDR (OBINAGUE 3@%&’@5‘&“@‘3 3% dPs-e@HSEGIoY SEQ | D NO.

ot ot ease a2t 4y ERErTeeY attontR S StdendtBn AR S Hebblgs B0 oL

nucl eot i dgorfiLALgAsOIPI30 REOYWHUCIYEO] SlBidobbariibpi BieRSot REAEIES I i ngent

hybri di zation conditions to a Hu-Asp2-encodi ng pol ynucl eoti de sel ected from
the group ceche PRI OHEG HHANOPITART SEMIMNE MEXIB SUTHeSToHPEht | on al so

cont enpl at es th%é‘gse of;{@n aﬁentI ident‘ilfi ed as an ignl iibitor of Hu-Asp2
according t 78 PrEdRNDY] eantioR PRIHRE T HIFAETRI PR G S PHR AP Paknt for the
treat mentg efm@hrganed A BkiRudtePRRfroati M 5 SRKE Ry Rey agr aphs descri be
nmet hods for i'dentifying nodul ators of ‘aspartyl protease activity using
pepti de substrates of the@aapgoilunpondusedard Jay Fuepeodewsiodimpr i si ngzt he

eptides. Wth respect to each of ose nethods, a preferred enbodi nent
Pn(F:)I udes an aa%ﬁ ??IE‘F%’P‘H@E%B%F%{}?A‘&@?SZW@S%?% Sep 3392@11@5‘?}1%3? or that has

been i dentifj i- A d

vari ati on,  {ERAE p MusFRAR) SBhoRiR GREL dMloRblibn 10 BaRu BB A RS G,

conpri sigwg sofredunedudrasodituoonsay ahasmsapotivealipdacagptpbl e di | uent,

adj uvant, or carrier. The nethods optionally conprise still a further step

of adnini stering the conposition to a manmal to inhibit WEgaF4I9d prot ease

acti vi 0.t i iLional 1y, &h L oventd tes kits
For pepitsriy Su PSR g titel v et A Fnd B oS SRRRANE . °2 Sy
conpr i pbRgysaesyio fREIPHRSIGBUPEbLAIRe0R Pt Beyeid dhirlogKPde HosiideNt | ON
packaged with a ~3-secretase enzyne. In specific enbodi nents, the

( 3- secr et aseviigesiroansNY 10 epRdIdAIdRTeREIF Pt | BeUEPOqEe PRERISh

invention. Further enbodi nentss contenplate that the kits. nay conprise
reagents U oFHegEP eagff%t&ufsﬁgngdgyéy{}fé’gﬁbwa?ﬁgqﬁeﬁ @&él‘]@}u%feﬁls%ﬂwof)r otein. The
invention ghS@sasekd BesiA0 b £426-Q10- ROt nelda8QRRFISE @ sequence
of at | eas?dulougaim' ‘?10 agiﬁ/gskﬁggﬂe%%t hg ?g%ugncéﬁ%EF%pQE‘V%Fg (ZE%QI D NO: 152).
Al so contuewpt) atje crsrIerpagoos 8 ssubicoh Aeomonisedws) 15411 9F) ‘Iunpqud 5, 2@ 25,
30, 35, 40, 45, 50, 55 60, 65, 70 75,%%?, 85, g& 95, o%nloo am no aci ds
i mredi at el y*?%8° PhepPB ?%9@248& PR PRYFH %ﬁ%‘%@é’ U SRSQEUOPISND: 152)

and/ or i ' =ATer ' . NO: 152) .
Pref or r & oL dfloidd by SDRRINIR BBl SEORAPISI 357 S0, os.
60, 65, oMb S8Pye Sreseddfond sobliparhA0oTedBOosebidds-gle e, jedbferhpdy 180, 190,
200 am no acids or longer. Additional features and variations of the

i nventi on BFIHOWL TBAdEE, (07RIgPaw KB k19 FWASGEPW HESHERA $UgfFA e he entirety

of this i I | j i i i ption, and
211 such P reR SRR ol fy oS bSO S80Sl 0,

f eat ur qfe Gpurtodeiob HYRHPOGNDARRAE Juff 86l oNBEQ Sty G Pub Soubed P uN§shdotdt O _
addi ti onal enbodi nents that also are intended as aspects of the invention,

i rrespect PRESES Sfhist Ieneah SUGRIHIRIFIGHODFOWIBRPOUNEY U3 ‘YpadipPiwal | v

ment i oned _above 20 as an_as gct or er@ggi fri(ent of the %rR/enti ﬁn. Al so, only
such | i nPYVPERE WRPEHUL MRS I 7 RPREFIOH ORIk 9 PPRdRd ¥ 9SIAP nyent i on
shoul d be VigiRehsasy SGRim YAbhfink NSsi&ludd Gor]iHERML RBoAASGH inhdod i M tat i ons
whi ch have not been déscribed herein‘as critical are intendéd as aspects of
the invention. In addition to the foregoing, the invention includes, as an
additional 25 aspect, all enbodi nents of the invention narrower in scope in
any way than the variations specifically nentioned above. Although the
applicants) invented the full scope of the clains appended hereto, the

cl ai rs agpemded/Iydareto are not intended to enconpass w t hi wogdgioroscope t he
prior art work of others. Therefore, in the event that statutory prior art
within the scope of a claimis brought to the attention of the 30
applicants by a Patent O fice or other entity or individual, the

o, o v o o o - N a I L T o
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subject matter of such a claimto specifically exclude such statutory prior
art or obvious variations of statutory prior art fromthe scope of such a
claim Variations of the invention defined by such anended cl ains al so are
i ntended as aspects of the invention. The detail ed description presented
bel ow, while providing preferred 5 enbodi nents of the invention, is
intended to be illustrative only since changes and nodification within the
scope ofsitderponwe peiiepadilf |-omelodsiodioly soswrdisreosay ipbrypy @vaudimIoan 0€
enbodi nent that is wthin the spirit of the invention as a V\/H&:O . BRI EF

DESCRI PTI ORPPER [IPRE WPRIESSHILO? gpIs SHPRRUCH ANiTRISHS PHE Jpiide t he present
speci fi cat] I Sl n of the
present i n%/[@r%%l ﬁ%ﬁ?d %ieggﬁhggtﬁtgf%%s?%&gfe&q@ {Igf%nﬁgélgﬁpgggﬁgﬁyﬁ%%fq erence to

t he dr awi ngejoxd casdyitoaphidad ay b oSineophefuminsest semdmiop idbRrBuadrutibgpspeci fi c
enbodi ments presented herein. FIG | A through FIG 1D depicts a contiguous,
conpl et e Vi GUB FERBEIFIY! EXFWRFIE PUBPIHRESTG A IB 1D et a0 IAWoRO: 128) of

t he present, | i t. CE | i e

pol ypept | Rt BEES Fhf Rp PR 38 wip pBEiiB o LR Rl S CRABOM%amET 0

al kal | neyphasphil &peotd et dubibos SERLIPND 3ddiidumon bt dAMRIGASER D NO: 45)
is shown in normal font. Sequences derived frominsulin ~-chain with the
nodi f i edP3PaysEdY ¥t REVEOIIBAAY @ VE0 1) PIRIAST PERpIIEIdlegdls VTG 1UaUaqion®ibr ane
domain from Asp2. 454- 477, i s under] i nedangYK%DK éS&S%I D 20 NO:114) is a
flag tag seqﬁ@‘ﬁ@y"ﬁﬂé‘“ SFERR Y PGB AMiHeY A RO HSTETH AR Bs for Asp?2
in cell hanag SRR ks o JoOudRsl IR IRAISLbBp Al Gaegt odomain,

the portion desi'gnated "endo™ Trefers to endodomal n and 't he portion

desi gnat eof"suedt 23erebpraEn swrytteeyraudfearseltiosmion 1whe tdeeapiyormubyepr ot ep
respectively. 25 FIG 3 contains ima(ges depi cti gg Vestern bl ot anal ysis of
APP pr ocess; W Uh{HAlE S PISHREEISN QUL § 4 FIUSSHERUDSCASE rH PAHE LFI%%expr esses

hi gh tc j ' j t
Mt ant AOD R e L o B e eSS et act s
wer e aoq A&z eq pay ' Y\éemt womaanapndsd §od I epriadadidgppysSeReait bpiBuremgnpzes t he

C-term nus of‘ human APP was 30 used for det ecti\rl%éful | -length APP and its
processi ng prEaTRISY. € IPrOUPsE PEB PR A8 1F GARPR\EEIS VT §B SUBAdE®e pr oduct i on

"1 DeTar LB REGHE e Corb bRt mous i U RARoA RIS, g SEEC

is a | eadjo@i-pasy BekRERE: dizd87-AgY) sseheE Aiedie Wb uBiRg 76 XHik}Se sigment i a and
pat hol ogy characterized by cortical atrophy and deposition of senile

pl aques HAWUnEE BT FULNHEIDILIEHDPBRESOPSBriPAMey [eenPpPent of the pl aques 5
is the 40-42 am no acid | ong peptide, A~-3 derived froma_reqion of APP

adj acent to and containing a portion of the t ransmenbr ane  HoNET ¥ of the
full length APPysofhiint fatbAREMIEs BRPK|ReybAT SSREF RLED @{a‘,u@ﬁ@% of
sequential processing due to Vii- and ysécretases activities. ile there
has been extsenglmm laguy dasadmmoiate MlgeipIoad birosie] £muyegsly fumeoaxact 01
identity of the protein has remained el usive. Re entlgéjlhowever, 10

si gni fi cant 1&AC & FHO FOURARI e qUAEOKPJFER & FHERPURR IRHYONEY be a
likely c i = L\ r iaventi on

pr ovi des%ggpr%@%gnﬁ?fdﬁ%? glcgﬁggﬁg‘% ﬁ%lf}g-gp ?%ggb%%§t3%§ %@gﬁdgkﬁ by Hu- Asp2
and act as3uurerngadesuboe shpeoldRdmolgtayatieadsd/pdiepads |nd conpositions for
maki ng and usi ng these conpounds are provided in further detail below 15
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nunber of peptides were tested as potential substrates of Hu-Asp2. The
peptides: 5 AcGSESMDSG SL- DNKW (SEQ | D NO: 115), WKKGAI | G- WGGVWKK (SEQ I D
NO: 116), ANL- STFAQPRR (SEQ I D NO: 117), 1' RYQSHDYAF- SSVEKLLHLGGC (SEQ I D

NO: 118), YRYQSHDY- AFSSVEKLLHLGGC (SEQ I D NO: 119) 10 are cl eaved between the
two am no acids separated by a hyphen. Also (H s)6Ubiquitin and the fusion
protein (H s)6Ubiquitin-CTAPIII are cleaved at the Ctermnal side of a Leu
r esi due sppdade Sesigdigoe aro)0IK B ST KB REE . 7ds v (oS! IO7M0y-hR0Y sddsondvar , algg

t hese substrates are cleav | ess effici entli‘gthgn t he 15 peptide

cor r espondi nd &% W@xﬁ%ﬁ? W) AR CFTHRPEY AP SR IBAEFRMCSEQ | D NO: 19)

. Interesti $th SuRXigdiod €6 b ¥ Sty & b Bdd Qﬁ{qgfgt e Asp2 and is
cl eaved at gg%%',tlse d(?:ogpar at?lgeezt 098 )NLF%%\?;%&J?SE%CII@B%: 19) .lﬁlll}%eecl eavage
site for tdyengnmuleynsiBoRd@h fynuspriye) pemourfyst pagdosbpsiyn t he sequence

VEALY-LVC(SO 3) GER (SEQ I D NO: 121). An additional peptide with a GQu in 20
pl ace of cysteic acid (VEAISHUSHECERISEISHENO} BIIRINOPS 20 ENELIOMIN®Et ed and

f dt t - : . ) )
conduct et FREEH g6as Bp SEA (T o Snlr MRG0 B8N B0 BRBaub® | M O S
addi t i asgimglgogwin biy-deplimatsipaibesdiup efeebdayeshstabarsmoierdsegar di ng

specific am no acid occupancy at and around the cl eavage site. 25
Convent 1o AHETRISHTRRAUA B iPER 95451024 PRYNERN WHARIETdREEe HP®; I9IBIBROW ol | ows:

Al anine, Al a - Arginine, Ar R: raai ne, Asn . Aspartig acid, Asp,
D, Cystei n“e‘,‘!'“’aﬁé‘, 9‘@‘%‘@% ﬁ%@!@%?&%&?@%‘g&lﬁm@%@ﬁg’,;ull@ b0 Ef‘;%@ yci ne,
Ay, G Jh§d bstiofift ouriub Aukfioelo3OARICATI @ 188 150} dnly688ShRSid diffm sy LYSi ne,
Lys, K dﬂh\%} Og%qﬂ G%@TRFUSOll%Ig51}f7 R}Sg% ?Hﬂgni ne, Il\/ls\%ﬂ,3 l{/lZ v

Phenyl al amijn&naphreodereaPegl Sunedwip ppe RBusBersorm) JGeoussd®, pukwamostide, Thyz, T;

Txypt ophan, Tr W Tyrosine, Tyr,.Y; Valine, Val, V; Aspartic acid or
ASOAT i no ST ST, P d PHLATH ' e HEIOR Uiy 16 RBPYRdAT e N

Acet yl - i ; i { .4 bl /&1 ed am no
ot de. A S84SR Ayt ST AR FUURP ATy eI o ORb b s B ST TC T
cystei ¢ aqi droxTiespsppidgsnukapl Sdipebusrgdigbirg e b1 sumnppucaraepiggn t o

i ndi cate the %W? 15 esti mated cl eavage site for Hu-Asp2. Peptide
SequenceOr | PP EPEN SHBRGIEHIEHT YBRIPE, RFESHRIRIY PATPRIOPIZSE PERINE Al 3SEQ

| DSwedi sh ; Q.ﬂm?gé/ ~3- r ~ rmal .
Sequencew%%@)%ﬁ%%@gR - sgl(}ﬁgﬁgﬁgg%\éﬁgfgh%gdm%@idgﬁgﬁ%@rﬁ?m: 2~
Nl e( Ac) GSESMa56d:18k LAs@ied pOeSIEReIP H&E@Eue aseajoxd [Aedse zdsy ue

| DNO: 22V\KKGAI | GL- W KK~-cl eavage on A~i SEQ | DNO: 23ANL- STFAQPRRNov el

Sequenc dSENEND: s2lals ou) BEsbEy - ERapdAVEERE dS Y 10 1 AATRBUIGHEIADSEQ | DNO: 25
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WO @/ (1&B(1(, PCT/USIIT | [/23(135 -18 10 IS

....LTGKTI TL- EVEPSDTL. . .. (Hi s) ~Ubi qui ti n- CTSEQ | DAPI I |

sequenceNO: 26 FVNQHL CoXGSHLVEAL Y- LVCoXCGERoxi di zed | nsul i n BSEQ

| DGFFYTPKAchai n sequenceNO: 273 VEQCox CaXASVCoXSLY- QLENYCaXNoxi di zed I nsulin
ASEQ | Dchai n sequenceNO: 23 YRYQSHDY- AFSSVEKLLHALGGCNovel Sequence of SEQ

| Dt he present NO: 29i nvent i onYRYQSHDYAF- SSVEKLLHAL GGCSEQ

| DNO: 30L\Agw AEaDmShd SEGHIH DN0eIGUREENIAIBAAIR S ‘CBROQIEEING: 32GTQH G RLM2- (% 0SEQ
| DNO: 33SSNF- AVGAMRSEQ 1 DNO: 34GLAY: AEI AI\%?@%:{@I\I%FBSHLCG SHLVOXxi di zed

| nsul i NSEQ TDB- chai nI\IOI.E%ﬂP@F—&F&P%P tH ?1%@6“! 0} Tetuet

| DB- chag 3 I : 3 WO
Ll (1 e PR o4t Lan Rer o B AR T he used

her ei n t hr cyghowtireCeXendpe(‘Sos)p prkrlooniRontdzedeylys teiognpather Wi se
referred to herein as cysteigc acid, thesgmterms are used interchangeably

herei n AWdTUHHHIGHRY TQHISOdTO0 B THFISP IS SIS RION ZAUMAh BPPOWOUR yEQIBIRA aci d i s

4 at . . . . "
ovent i SRRl Al el pohidat BN Sl MBSERCC.
al so are coeyespuaBeisoipaipredsns (eadnppbadisopmbdE judunpogus peieeid 8 SEQ | D

NO: 36 and SEQ I D NO: 37 is oxidized to cysteic acid. The peptides of the
pr esent SHOHAEH PRI IQHRES B 305 A A s 1SR doH & BuisBAWAR FARdPEAIBY SmisAecht er and

B Bj ~ ' . ~ - 157 L och

o1 opl 272, AT 15 s ol AR YRR SR R BHMEE ool dues i n
the peptide sgaptinadm b poyintiefi@nap hpiesrasd sgpoigagpefined as Pl . . . P
noving fromthe scissile bond toward the Nnterminus and P," . . . P"'

moving :fromthe scissile bond toward the GC-term rsgesidselPEiAIZEY t he 0T

scissile bond 15 is between the Pz and the P.' residue of the 3ptide
subunits and P8 "RERETR TS BPHTEIPPBL LU HIRGTIRUL T\ A48 ngﬁ the Pl and

the P A om 3Pidof 7 @RRHIR0RGmET G B RAffep! YA Rkl sBERofiobect T ve
0S[e UOTURATI 34, "€ :ON (I OIS pue I :ON dI OdS Jo Sunsisuos dnois ogy woy
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substrates, Tyr/Phe and Leu were the nost abundant am no acids at the Pt
site; Asn appeared several tines at the PZ site; Qu, Asp, and Ala, were
promnent in the P," ; 20 Val occurred frequently in the PZ'; the sequence
A u-Val -d u appeared at the PI' Pz' P3'" of ubiquitin, another Asp2
substrate; other positions did not show any obvi ous preferences . These

Obser vab ORSURA ek I S581k SYR bl 055 ALl 1o <l cauage

site of I nsu chain, specifical he pepti des

| i st ed ianxdbab(spundde eydgaipyapa, rosfmihasic sdsorgodudies el Pdesfidde acti yjgty as
substrates for Hu-Asp2. 200, M of each fest substrate S incubated with
210nM HETAS FOTERIRRMB OAUSHAISISTIZP TP QEOPHIWFIHHG A 108 AdeaTIelt shoul d be

der st ‘ : Pt dth f
ki 111 f3rn et aFRpuEC sRgEl e M E S BENEMrianEl L kBB, |05 ©
provi de; papabpiduedie ordids pahuaddd stire)o. oufr 0610 apIph&ideistures g0 soesed that the

assays may be conducted at a 30 pH range of from between about 4.0 to about
7.0.  THISY SWORHERABE (SHFRYIAEe QUUENOHTY "INCAY PRYOREIBIAIFesYI0ads uOmEMSBl | | / 23035

a given reaction mxture.may also be varied and those of skill . in the_ art
wi Il bo aBlbg Rl s AeE fy ST rtBlon g oY sRERTREAP A di8nt r ations
necessa{wof@bg@e%V@@nﬁglswmsg@! sty edindRAody 29 @bfgppeaPnm  300nm or nore or
| ess enzyne nay be added. Substrate concentration In those also may he

vari ed such that an assay may 5 use 100 uopBoivl sZQ0OvodsGWApudBON 350M or
nore or | ess of an gi ven substrate. It may be that one substrate produces

t
an opt PTIFAHEL BRI BPATGTEP it ORPART HIHMITOFRIEH SHBPRSCH 8t e i s
needed e Jromgol r@ta t opti mum
ol eavags R b B B e O SR PP one 1 s
wel | wiatrhiysigiseiosdgin gofis Lo Sespy n-vohessan bypyedusaripoqultio jfbdseqese e undyre
experinentation. In Table 2 bel ow, substrates that produced activity are
i ndi cat HPIEPUOTIIRI SFFAHEIHR SLIFTBEJ A SOYFEANEP SLhENRYM 19 WOSAET or e +

ar o ndi cat Ryt 9 9RFuR B ShRS Okl RofRbodi RGHpRY ok e T Aop2

PCT/ 11 blifquibdich 3 1ee midioe pKf shdep ORIV Y SeSINGAE ES1MaNIT “WONUSAUT
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NGO SKV - AVEGERKK+ + + +SE D NO: 7TKVEANY- DVEGERKK+SEO | D
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(SEQ ID NOS) was selected for further studies. Specifically, a Cys was
inserted 15 between R and KK to yield the peptide KVEANY- EVEGERCKK (SEQ I D
NO: 6). This peptide was a good substrate for Hu-Asp2. In additional steps
this peptide was N-termnally biotinylated, and made fl uorescent by the
coval ent attachnment of Oregon green at the Gys residue. The resulting
COMpOUIighy 5] kb Bl YEAROrRY SR A 29 R ionpoddiy (S sb: ihos was 1 est ed
inthe 20 Tollowng conditions : 10 wM substrate, SOnM enzyne at 37 C .
The react BRI0489 A1 oHeBPAIE SFEeROEd s BHe QAN ST TR FPPIEROPMOF Feftawn  atOg

several tinmes. The results showed th % . 37.%. 57 %, nd 82 %

o eavage SR BAoa o8 hdiiuSng SEs ket Yogtn, o3 ot ool )7 Mpss
spect r iRy b ¥t o Showssinihh 6Inea\gpas; b i gh Tyr and G u
only Q[Irjiﬁ V\%(S@Q%OV\[II% t hat étﬁﬁéejﬂng\?\itobi ot ?\rg?}l a{ eg%fgﬁgﬁdoggs%?ﬁpepti de had
Vmax and Km waN@deRIV Feinmeragalip 10 kist-14 aibiloaim poogysur: st gdnerb f or a

previ ous biotinyl at eg fluorescent substrate derived fram.the Sv§di sh Mut ant
pept i deSIOsAh &S ARY 3&"%/@%é‘éfbH?fb‘é@,‘Xﬂ%i’lq%éﬁ%a?se“ﬂ%{"%%g‘ﬁ PBHEPIA _p3  of

11511111 508455 BAR G pIm SRR IR O gpl 0L 8 T The Sse of
devel opnent of the fl uoresdpntosishsiemidomoutyorsyl (Ovineifsp BWeQaitt O egon

Green)KK (SEQ I D NO: 49), the EVE sequence was sel ected as a starting point
fox nodi fi 289G SPEANS P%laﬁlﬁp Yquoden EEJUEHERODUA O hRJJoPEXt of t he

decapepi. e e I : b e the am no
aci dps B)éhaglg{:sgglh(ﬁh[o i%%a%é%ﬁoo esq?%p a(}}]%%%(ﬁ%? u%sé%%cﬁ%@&%q%t ?gtt%g% of ten
anuno b SHcarRang| bR selseRuagepsolder darer f din ubiquitin 10 15
20 (segﬁs‘ggal D NO: 2%§isﬁﬁ¥a&g$e 18). Tab?e 3. dléstlfgstﬂrzgtgw(;pti m zation for Asp2
based upon a cl eavage site in ubiquitin Peppiadres ety SuduerioN SEQ 102

NO Rel ative rate of C eavage+APP- SWSEVNL- . ~- DAEFR%SEQ | D

NO" 19) 108 MBI G GREAEVIRRILISDAEREFSES 199 SOPATPPBTHaRe R e

No- 133) 02 Ot BTN ool B o o R TS Ve e

4KTl Nnl e- . es0 BBRSHISEQUBADAYO 11GHEAB 01 Feptoes! FEFIOND (B-OFHDBSYHL | D
NO: 136) 12. 2Pept i de | SL- ~. - DVEPS( SEQ. | D.NO: 137) 69. OPept i de  7KTI SL-

6
. ~- DVDPS( S [(7 AN SBED). FTANSEAGASBERIAEC 2UEES 0IRBAY I BFRIREr e 200 nM
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25 * 24hr reaction In addition to nodifications at the P,'-P3" (EVE) sites,
nodi fications were also nade at the P2-P, sites. Six variants of

KTI TL- ~. - EVEPS (SEQ I D NO: 120) were constructed and conpared their
activities as substrates of Asp2 to the WO 112/ 11G306 PCT/ U SI 11123U35
-23 activities shown by the Swedi sh nutation peptide, SEQ ID NO: 19, and
wld type peptide, SEQ ID NO:20 (Table 3). The ubiquitin-derived peptide
havi ng the sequence of SEQ ID NO: 120, was six tines better than wild type
peptide, SEQ ID NO: 20, but had only about 13 % of the activity shown by the
Swedi sh nutation, 5 SEQ ID NO:19 (Table 3). However, substitution of the P2
Thr with Asn generated peptide having the sequence of SEQ ID NO: 133 with
activity simlar to that of the Swedish mutant, SEQ I D NO: 19. Substitution
of Leu in position P, of peptide #2 SEQ I D NO: 133 with the unnatural am no
acid norleucine (peptide #3 SEQ I D NO: 134) gave activity simlar to that of
the Swedi sh nmutation. Al so the substitution 10 of Qu of peptide #3 SEQ ID
NO: 134 in P~ with Asp (peptide #4; SEQ ID NO:135) was very well tolerated.
Hov~rever, nutation of the two Qu residues that are at positions P~ and
P3'" in peptide #3 (SEQ I D NO:134), with two Asp residues, to give peptide
#5 (SEQ I D NO: 136), reduced the activity about 10 fold. Peptide #1, SEQ ID
NO: 120 was nodified by putting a serine residue in PZ and an Asp in
position P~ to 15 give KTISL-.~-DVEPS (peptide #6; SEQ ID NO:137). This
doubl e substitution was well tolerated, giving about 35 tines nore activity
than wild-type peptide and 69 % of the activity of Swedish nutation SEQ ID
NO: 19. However, when an Asp was put in place of GQu in the P3" position of
peptide #6 (SEQ ID NO: 137), to give peptide #7 (SEQ ID NO: 138), activity
dropped substantially. As observed wth 20 peptide #S (SEQ I D NO: 136), the
G@ u residues at positions P,' and P3' are highly preferred to Asp residues
in the sane positions. Optimzation of the Asp2 substrate descri bed above

| eaves an Asn at P2 (Table 2 and 3). This is acceptable for an in vitro
assays because optim zation was done within the context of insulin B-chain
and ubiquitm However, in sone 25 cases, it wll be desirable to develop a
cel |l -based assay with mnimal disruption of the APP sequence. To this end,
studies involving variations to the sequences of insulin B-chain and

ubi quitin have yielded a great deal of information about the effects of

am no acids at and near the a-secretase cleavage site of Asp2 and thelr
effects on APP processing by t hiwoagnreyereroyiling a1 pspicodeie spunodmobde used to
nodify 30 the Pz-P~' residues in the sequences SEVKM .~- DAEFR (SEQ I D

NO: 20)/ SEVNLISW Fuisn pue Furjews 10§ suonisodwod pue SPOYISIN "Srensqns 4V Sl

10] sajeSolIns se 1oe pue 7dSy-nH AQ PaAra[d 2 AW 1eY)] S91BIISGNS JO SO[MOd[OwW
‘spumodurod sapraoid uonuaaur Jasard 019y ], °ANALOR 9SBISI0as-¢) oUl JOJ )epIpued
AJoN] ® 2q Aewr 7dsy-nH 18y} 15953N0S 01 PAIBMIINIIL SBY 90UIPIAL JUBIJTUTIS 01
‘TOASMOT ‘A[ITR00Y "AISN[O pauleiiol sey urajoxd o) Jo APl 108X0 ) ‘SawAZUD
9591} JO AMUOPI oY) I0] JUNY OAISUSIXI UIQ SBY 319N} S[IYA, "SOUNIAIIOR SISEI9I09S
-A pue -¢g 01 anp Surssasoid fenuonbas Jo jnsax e se payerouad st opnded ormadoyied
STYL ‘ddV DSusl [0 o1 JO UTEWOp SUBIqUISWISHEI} 97} JO uoniod e Suruiejuoo pue
01 3uaoefpe J4V JO uordai e wroxy paaliap ¢v ‘epridad Suoy proe outtre -0y oU} SI S
sonberd ay} Jo Juonodwos Axeunid v sojdue) Areqaqiroinsu pue senberd suos jo
uonisodop pue Aqdoxye yeaniod £q pazidoeieyd A3ojoyied pue enjuowop sAIssaxgoid

I PAJEIO0SSE IOPIOSIp paje[aI-ode SuIpes] € ST 9SeasIp S JOUNSYZ[y
SINHINIFOIWH dTYIdATdd TH.L 40 NOILLARIDSAA A TIV.LAd

-g[-

SE0ET/10SN/LDd 920€90/70 OM



DAEFR (SEQ ID NO: 19) (wild type/ Swedi sh nutation) and produce mnimally
WO (I 2/f1G30f> PCT/ USOL/ 23U35 -24 altered APP forns that are highly
susceptible to (3-secretase cleavage. Such substrates will be useful in
cel | -based assays for APP processing, A~i production, and (3-secretase
nodul ation, as well as any other assay that play enploy a wild-type or
mut ant APP. 5 Using the above principles, the inventors further explored
the residues atd{Hd PRSFHsIT (TOA ‘GBOMPP H FIHBHHIOS] t HaSTE PSS a good

repl acepent. for s/,Asn. in the Asp2 substrates of the present invention.
Thus, i@p&ﬂfgg‘ﬁﬁ}l'?ﬂ%f%ﬁw GRS GO s?“‘ﬁ%“%lmﬂosé@i%f‘%?k%osition PZ
in the sybgéy ahiesapkdéve \prRFeBingeRdspt i}?rﬁxg's‘aﬁﬁiﬂ'x@efv"\ﬁg@r ey Y

repl acenent of the four am no acids surrounding 10 the (3-secretase
cl eavage site in APP, i. e. . . ..KM~ -DA . ..(SEQID NO:%89j0] with .

SY-. ~-EV.. . (%seg% | D NO: 140) produced the (ﬁepti de SEVSY-~--EVEFR (SEQ ID

NO: 141 ) thék PRPGROT SRAR O‘E‘VRA@M“O&’M?} FIEVPHIOUNMAs 70-fol d great Tk

than that seen for wild tSTpe. Thus.gyt Q%Ag&g%\%%ﬁlpgﬂgwoxﬁq%g substrates
e r

superior to the Swedish 15 nutation pepti espect to ~3-secretase

cl eavageyoeyumoh anpbdSirhesH omnwanbn pampeare. o1.soyeNkqns-fdy-ul umosiEQ | D
NO: 142) whi ch enconpass the (3-secretase cleavage site in APP Swedi sh
mut at i on t1BUOBIPDE Wik saepsgns 7dsy-nH oAgae JMDIONGOsAdU00 T8 BRISBRIPary provi des

h f i 1L nJ | . I i i bl
the eans | obiAc Ad Bl b e 55000 BE GBI playUocent 1
cel | basedy@onssaysofio(cieokl AEDAR) MBI LOTPaAS pRpRisibablond. Subst rate

optim zation for Asp2 incorporating all avai e I nformation Peptide
Sequenc e U} SiEye B opidet PHIRDE FRel GTTON (HIQED IADEORPRYPISERMA - L- DAEFR

SEQ | D NO: 19) 100. QSEVKM L - DAEER { SEQ | D. NO: 20) 2. 1SEVSY- G- DAEFR ( SEQ | D
§\|o: (1?43) | 8. 3SE{/SY- ~9°S‘E& PEESL Bﬁm%zaw?q i‘s‘é@/éw.m“ﬁ?}égﬂzl‘(%( | DQ

Cubstr it & prab, SEPALERTHY RERVEIRAZR N At 351 e - 2
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* 24hr

wi | d-type,

but

reaction In Table 4,
synt hesi zed conpounds,

is still
mut ati on SEQ | D NO
to give SEVSY-.

wild type,

the activity of Asp2 with three newy

and the Swedi sh nutant are conpared. SEV
SY-~-DAEFR 5 (SEQ I D NO: 143) activity has increased about 9 fold over

about five tines less than that of the Swedi sh
9. The substitution of the triplet KM~-D with SY-~-E
L- EAEFR (SEQ | D NO. 144) produced i nprovenent of activity of

the order of 40-fold over wild-type and had activity conparable to that of

the Swedi sh nut ant.

A near 70-fold increase of activity 10 over wild type

pept i and a 1.4-fold increase aver Sme_dj_sh__mu_a_m__Ls_o_b_[_a_L_n_edT\Ahen t he
fotu~|am no &I, KM ~. - DA (SEQ D NO: 139), at the active sitejof the wld
type geptide rejsubstitut n SY-. ~-EV E(i_IID NO: 140) to _give the
sequerice SE\@Y&I SEVEFRY SEQ BI’."J‘a"’ﬂﬁl 1471)3VelgA OH; ADRE nt gr s
gener gted aa&g @ alr—subStrates 19 Turkner 15 1 mprove on supstrate
SEVSI T- ~- EVE Q 'Q | D NO: 141) fox Asp2 cleavage 20 potenti al . fi'he results
are symmar i Tabl®usnbakhe strategy, SEVSI' }I}IE[@/ 2 | D NO: 141)
was N- ermz&zf?gg xtanded goem pcally by 5-, 10- :%grem dues. Al of
t he anb no acug@sonc rrprl sed in thes< ext ensi ons are from t he APP nat ural
sequerice. Tabl e 5. stra%e optiivi zation for Asp2 25 30 Peptide Sequence
(Sequence LiQI DA Ent Y IREPUBTPIAR fat e of ¢l BADAGHOABEUIEVDIPINYifty  SI
prol / ni O+D-
NO: 145) 8401. 35G.TNI KTEEI SEVSY- EVEFR (SEQ I'D NO: 146) NDNDKTEEI SEVSY- EVEFR
( SEQ 1{D No: 1;@)@@60. 58SEVSY- EVEFR} (SEQ | D NO: 141) 1000. 16 TEVSY- EYEFR (SEQ I D
NO: 148) | 600. 27/SEVIY- EVEFR ( SEQ | D{NO: 149) 2400.38 WD 02l (1 G3(I1 ¢ - 26
PCT/ U ||/ 23((11LBSS1[EvaasEms(d$Eog | D NO: 15002000 BIPFADYSIEHER) (ISEQ | D
NO: 1513396062 SEHY—EVEFR{(-SEQ-1-BNe-~152)-5000-80SE-BDY-EVERR(SED | D
NO: 153) 4300. 69 Asqray condi ti 8lé-"Mre 2 nMenzyme, and 50 ~ M suQstrate, 25
nmM Sodj um ac , E]@Eé %E%% or 2hr. Interestingly,
TRPGSELTNI KT SY- K D NO: 145), is cleaved at a ratgq 8.4 tines
fastery than RodeRads {10 NO: 141), Ta - ilde
KTEEI SEVSY- E@E§g§ _(1SEQ NO: 147) fihat is only P8 b a-CrORRAS
0Z:ON aouanbsg reurroN
ar ods gy ‘osera109s-g YITVA-IWIAFTS
9ouanbag
61-:ON JUEINA GSIpImS
a1 0ds gv ‘ase1araas-g VHAVA-INAFS
I9YNUaPL
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5 residues | onger than SEVSY-~-EVEFR (SEQ | D NO: 141),
3.6 tines faster than the latter

peptide (Table 5).

is cleaved at a rate
In the second strategy,

the inventors nodified SEVSY-~-EVEFR (SEQ | D NO: 141) on the P side,
specifically at the P5 P3, and Pl positions to augnent activity towards

Asp2.

Ievels

(SEQ I|D

i nventi

t he P3

Ile rdg

posi ti
Based

eart ef

resul t

pepti d

of acHbEQN

Don; s,

| ugher thail t

TE{)/:EIGZREB% 'SEEQﬁ%bP

he activity observed with SEV

articul arly good SUbSthkfﬁgi\

chi eved
~- EVEFR
he pr esent
e pl ace of

Lat a

Val |
=su|ted 'n aJ
on P3 @obasy

£ P

- ~- EVEFR ( SEQ
5-fold i ncrease
bponds wi t h gbieg]

NO: 152), where lle is
D NO: 141). The substitution o
in activity. 20 The am no aci

hn LJ:nlnnj;nxc nvmr\f

Val with

ﬂ Ile in
Ubi quitin cleavage si Dms(-sﬁexﬁéi

ble 3.

J’J‘ﬁn s ncu]

S|on oﬁSSEﬂﬂ

in aéﬁﬁgéé

es in

SY- EVEFR ( SEPHED]

s L‘F Tthg 5
L™ B

ant i ﬁ
But ar e

RS

that
P& et

NO: 152) by, e. é )
n activity. Exanple

ed to SEISY—EVEFRXszggﬁééﬁ

[N =Y
TV U

5 to 15 resi

3

m nus
dues, wll
thended

0: 154); 25

KTEEI §
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Bi otin
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Bi otin
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NO: 163

NO: 16

Bi otin
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Bi otin

green

cont en
pepti g

substr
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(SEQ T

(SEQ I|D
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1
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Biotin-Gl
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{ KTEEI SEl SY-
RXKKu( S poAIpINg)

TINLKTEEI SEI SY-
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Y CLTN KTEET SEISY- EVEFRXRK
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/EERXKK (QFQ 1D _NO1 Bﬂ);

$EQ | D
Bi ot i n- KTEEl SEASY=WEFRX!

QK(SEQID

- TRPGSGETMI f
phan an SE

(TEEI SEI SY- EVEFR]
SY- EVEFRXKK ( SE
Bl SEI SY- EVEF

RK[(SEQ I D

KK (SEQ I D NO: 161 )
| D NO: 162) ;
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KTEEI SE| SY EVEFR)
WO 02/ 0( 3(VIB VP& 1y

h Xis
KKK (SEQ I D
1123035 -27

), II-(I-J @I}‘

SEIl SY-
); Bi afj dash

TRPGSEL TN KT

I'KTEEI SEI'S1 - EV
KK (SEQ I D NG 1

TNI KTEEI SEI S¥3E)
EEL SEl SY- EVVEERX

FRXKK (SEQ TD NOT65)
b6) ; Bi ot i n- KTEEI SEI SY- EVEFRXKK

VEFRXKK (SEQ 1 D NO: 168) A v-INSS
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(SEQ I D
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20 SElI SM EVEFRWKK (SEQ I D NO: 190) and SEI SM EVEFR (SEQ | D NO: 152) have
conparabl e activities towards Hu- Asp, but the addition of the fluorescent
trypt ophan increased the sensitivity of the HPLC assay. Moreover the
addition of two lysines increased solubility. Hu-Asp activity was tested

|5 No: PP i b i, 7 ekl Sy SRR, TN o 9

active ¢ E@ﬁbﬁtﬂﬁm@@@f&bﬁ%&ﬁse SEQelhduokstAudls nTBﬁIu?eS(b iy t ndlivdd edsgnce bet ween

the two peptides was particularly dramatic in the pH range 4.0-4.6.
Speci fi catlHyGwmdol%amA@dmlB 124 PRESSUGIIEFIGP obBN ATtie0ipaqr IQBIOESHED | D NO: 191,

Th t t t.i d dly than th
act 1 vitk i BpelTER BiCeRe P RAIBE=I (R RCTCRSH O BPESRE #hot n. ot h

30 pept | ib I n studies
conduot B0 YEEB b TPNacHE skt O 8 RESERRL Ity AP lgr el 100
exhi bi tperkqaotreaX-aieIB8ns1sby yryhd o o agddyrni8 Goy7ddenwsignd & fivenopeapt | de af SEQ

ID NO: 191 WO 112/ (1 G311G - 28 PCT/U S1111231)35 exhibited a Vm-
1260i XWS?WHW?F‘%‘IHI‘& RUSLSOR 3194 T QIHAL RPEHBEVRY, *%lhe N-t er mi nus

substrat e ( MoA) AcSRvRET iRty TRt e P S By ssgney, povc de
af t er fphfoSwadiahsqnstpt ovhid? sge IpassIng subfesibsqoessoigy a3sunbpaiage site,

exhibited a 5 Vmax-18nnol/ngl m n and a K', = 7wM Remarkably, a 70-fold
i Mpr ov eFAOMAT AIPVHEUS 10 DID-BIONB0E domR ‘YBNSST Tdi PROUS BaMBIANIat 5ht pept i de

aubst refesl O LB R B8 eGSR\ o' g W Ao ARERGRT | n Hastac
i nhi bi ti1gRy §ﬁ#ﬁbﬁﬁma@dmw9w el i IS LB oty 9 SR asaspdaeddRe 1 ef ol di ng

fromE. coi f I ncl’'usi on bodies. 10 The peptide substrates of the present
i nventisyh m‘domam;pmemgm Te#PUAAY 1FOUBR) @53/ 89T OHY S8d/16.h ésaraqos aci ds
conpri se ~i -secretase cl eavage site that is 1%Pt degl cted in any of the

sequencéé‘éi“’rls%&?"?%gﬁﬁml@ QIR RR5H RSP SEQ I D NO: 26: SEQ I D
NO: 27; SEQ I D NO: 28; SEQ I D 3 - 33- SEQ | D

NO: 34: SEQ I D NO- 35 %QlD'R‘%@é’;ﬂesE%q*%% (i%":“%?; SIE%P%%@ " "SEQ I D
NO: 39; curoBEQ@aidDoper g synefiseapmdbd put joesnpeee| ' Jpappidey spebamiges f ox ¢f

Hu- Asp2, axe at |east about five am no acids in length, in certain

enbodi mBAPS FHHES ABY SFOIBEPLI SEEWEN-D AW PRESERTC] ATFER PWR‘H@“&W& ise a

well, 2 13,
Tor 18 N7 g g Bt BB SH PuBPBia JussBy ar gl Bty 13 43, 13 1y
34, 35se 5&:1;9@79.12 3%438p 98P0S 146un 1y 01BAsqne EpRBddoA i Bsnpil @e duftwgener al , the

peptides of the present invention may be defined by a basic motif whi ch IS
i n conf oPHeEEE W f(B961}ieS68$(ﬂ€eé'ﬁ¥lélPDaﬁ€H B geH ﬁ@m&m&ﬁﬁmﬁbﬁ[ ¢arrpr| ses

papi | papapdBH OBl Koo wtio it hinSines K priiomibd | <

charged am ngyhndtpddiosoprat abn@dXuh fred&idty & sopidad b atl c am no acid but
not an aromatic; Pl isS an aromatic anino acid or an aliphatic amino acid

but not a polar amino acid or a charged am no aci d P~ \P‘QB alshar ged ami no
acid, an aliphatic amno a%)ﬁd or a §ol ar ,am no_ac not an aromatic

amno aci & b PEP & EON T RAS %050 aN O ‘é}c%“&m sgh Sé‘?%'r‘FBPﬂ‘E am no acid
but not. a charieds a0 pasicion3 osb SsRIADEs ARl wduehabasadlo ahno aci d but

may be any other amino acid is a polar amno acid, an aliphatic am no
aci d, emeRsynaeIORIpPpe mumomauasmcbem Jncoieasqisapydod andnpgsoageidon®ed i s ag
char ged WO 112/f1C311$
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- 29 PCT/11S111/23f13S amno acid, a polar amno acid or an aliphatic

am no acid but not an aromatic amno acid and P4' is preferably an aromatic
am no acid but may be any other amno acid. Utimtely, it is contenplated
that the sequences of the novel substrates nmay conprise a sequence of
Pn...P~-P," .. .Pn" . The length of the peptide 5 may be of any length so

| ong as the substrate conprises a (3-secretase cl eavage site that can be

cl eaved by a Hu- Asp2. The integer defined by n nay be any integer so | ong
as the substrate conprises a (i-secretase cleavage site that can be cl eaved
by Hu-Asp2. Simlarly, the integer defined by n' nay be any integer so |ong

as the substrate conprises a ~i-secretase cleavage site that can be cl eaved
by Hu-Asp2. It 10 is contenplated that n and n' may be the sanme or
different. Preferably, the ~i secretase cleavage site is capable of being

cl eaved by a human aspartyl protease encoded by the nucleic acid sequence
of SEQID NGO 1 or SEQID NO:3 (including the mature fornms and biol ogically
active fragnments thereof). The terns aromatic am no acid, charged am no
acid, aliphatic amno 15 acid and polar amno acid are well known to those
of skill in the art and their usage in the present invention is consistent
with the terns of the art. For exanple, the aromatic am no acids are
phenyl al ani ne, tyrosine and tryptophan, the charged am no acids (at
physi ol ogi cal pH) are lysine, arginine, aspartate, glutamte and
occasionally histidine and the polar am no acids are aspartic acid,
glutam c acid, 20 asparagi ne and glutam ne, the am no acids presenting
alipliatic side chains are glycine, alanine, valine, |eucine, isoleucine,
serine and threonine. In considering the particular amno acid to be
positioned at any of the position of P4, P3, P2, PI, PI' , PZ , P3 or P~
it may be useful to consider the hydropathic index of am no acids at each
of the positions in a peptide known to be 25 an effective substrate fox
Hu- Asp2 as described herein and substitute a given amno acid with one of a
simlar hydropathic index. It is accepted that the relative hydropathic
character of the amno acid contributes to the secondary structure of a
resultant protein or peptide, which in turn defines the interaction of that
protein with other nolecules, for exanple, enzynes, substrates, receptors,
DNA, anti bodies, 30 antigens, and the |ike. Each am no acid has been
assi gned a hydropathic index on the basis of their hydrophobicity and
charge characteristics (Kyte & Doolittle, J. WO 112/ 11G&30( PCT/ US111
/23035 -30 Mol. Biol. , 157(1):105-132, 1982, incorporated herein by
reference). (EHesal¥ {9 PARIAE e CASYHELPUB LAIPHEAP 105 VALEYNFERESAENi no aci ds
that ha Sl thic ind ' It in a

Sl B3P R FERES, lfls SR MRS oRF PO i b ALY

protein W I 0F'ogi Ca
£q parearpur are ANAnoe paonpoid eyl sareIsqns ‘Mo01aq g qet, uf
‘wonejuatradxs anpun a1nbasx 01
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obtain a biological functionally equivalent protein or peptide. In the

context of the 5 peptides of the present invention, a biologically

functionally equivalent protein or peptide will be one which is stil

cl eaved by ~i-secretase at a rate exceeding the rate of cleavage of a

nat ure APP peptide conprising SEQ ID NO 20. In addition, the substitution

of like am nmwjpepsids 6om e oqeds Aphhomdsty gl oA DAY fress: @I\Pﬁlbﬂi"ol@h' licity
U. S . Patent 4, 554,101, incorporated 10 herein by reference, states

that the }j)rédt.‘els%‘mllﬁ@dlm axpdide gran (RPaRBpRs HiAST PYR BAHLYIXot ei n, as governed by

the hydrophilicity of its adjacent am no acids, correl a
bi ol ogi cal property of the protein. As such, an am no @iq%g %Héﬁwb

subst i tghReh ﬁ:&)\@fapw&sﬂﬁs ﬁm§saﬂbdmpa1@pcdﬁ@damnbt@xd ¥ 10f3dekmyqnd still

obt ai n a bIO|OgIC y "equi val ent and i nmmunol ogically equival ent protein. 15
Tabl e 6 ceywCIB amneppdeam am\ nefl aslifels Wohpte YR vy appdddiuasseragch of ¢z
positions P4, P ' Pz' P3' a@iﬂB 4 20?5%Ia

pap3pzPi ~Pi PPFL ﬁoﬁﬂa’“@ %ﬂw‘?ﬁ\ﬂéﬁﬁf G PhAGTBALP 1N PRSNIRE I PRBSTHGFQLC HB
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Ma dd-'1 ZAJ “(Z9 :O~ Q b~S) MI d-'I 'IAJ (19 ~O~ Q b~S) M-J~dO O
Sl "TA) -(09 1O~ Q b~S) A-1J~'H 'IAJ ~(6S :O~I Q b~S) MI~H'IAJ ~(8S
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S~u~z~~osni . ~~d nuo~zo onn W O 02/0C30( -32 PCT/ U 801 /231135 is any
amno acid; " " denotes for example, E, G I, D, _T " denotes for
example, A V, I, S H Y T, F, " " denotesforUBQ%ﬁ%I“@Zﬂ\l L, K S G T,
Db A Q E " " denotes for exarrple Y, L, M Ne, F, H "0" denotes for
exanple, E, A DL M Q S, GdIgensieEdfiOSmamshaeRe A N, T, L, F,
S, 5 "-eN'Nue00t ewmukans rerximﬁlpev ‘TIAZE U O, 210 sugpniod Kessy +denot es for
exmple, F, W G A H P, G N S, E Particularl referred pepti des of
the present invention include KVEANY- EVEGERKK (Slgé F‘ﬁ“f\‘l@’

KVEANT. AVEGERGK % SEDNGIIRE] e) . EMREVEF PS8 D o 12 Ph8] - ArchE( sEQ
O T U Oy b O To N | - S A |

THGF- QLCH ( H- SFSP 14 STF SEQ I D
NO 15;1 XF

1 15; N ) T XXX NO: 17 EX- XXXE
(SEQ I|D NO: 1 ).[ &@c‘%?éﬁa@@%éfeacm n@cﬁwibﬁ(@%?e%fr de sugstrat“es for

Hu- Asp2 t hat gwil|! g int rd?gtgﬁ ilon of WH@ rs of
Hu- Asp2_and/ g*g%n ﬁroqgr@@ ~3 pl érsgg rr}alg:%jrlr Met hods of 4 Pki ng and
usi ng |t he aboyg-|i d[fmt@fql@[cbggpot r at ey vauNaI Y t her eqfspadey descri bed in

great gL det ail rein helow 2011 Derivatives oft the Novel  Hu Asp2
Pepti de Subsnzat|esecThONHUEGERPR substr%ﬂWNﬂElHer ei n mapudee|usef W1 core
St r uct Hes- t_e J'\U I‘I(‘fLILQi‘ Jm VE-} IJIDD Sucjlf_\r_da_r lJl'Dt RVZ=V 1 lfYn_\I th 'F L} | on

proteilns or P&t g0 NI fbﬂﬁ)) i se th%d@bﬁvfe’ldﬂbﬂqséle@cﬁﬂiﬁmbﬂmes as part
of thgrr—seguen e, —of t+he
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| abel ed or otherw se nodified Hu- Asp2 substrates in which the | abeling or
25 nodification may be used to facilitate the purification of the peptide,
detection of the peptide itself or a detection of the cleavage product of
t he peptide substrate upon the action of Hu-Asp. Exenplary nodifications
are described in further detail herein below 30 A Fusion Polypeptides In

addition t t i 8Bema el V1l O

(12/ 110311‘(11%2%19%%% R %3%?%‘?@%&%@3%%@% Hafvg v enpl at es
t he geneTRNASY((0N MpOISHEHHEVARSNAASS alidndds Syisi senpprot‘giigsyor f uggon
pol ypepti des, of the Hu- Asp2 substrates descri bed above or identified
accor di HgPAUHOY PREN B BBRFRMVEIHOBR S1Udn  SUEHAER ST 40 SHISSRIOYS dg SR SG¥Fer al | y has

[ i i i i Hu- Asp?2
et | de- SPUREE iAo AREEL RS Sort et oo TRIeGE e o sabRE LT PP
to all or agy 1OMY isHeunby yo eRPNEbiBr gobjottiafalnpenth gee uldoiuesnt enpl at ed

that the fusion polypeptide may be produced by reconbi nant protein
product i a9 S9PUINHRFAA Ob UGG NRERIOATE SUPHE ‘RIPrH] sdnlpsddE $8H el sewhere

oot o U il ARl RRBGELE) SBal o FRPHBHIR AR TRRIED, L3
fusions bRk aptbYassstp! @Mimbepdsie tﬁ?«fﬂJﬁfﬂzﬁﬁﬁnpémﬁohﬁﬁu ACLeSp d#m permit the

reconbi nant eXxpression of a protein or pepftide in a héterol ogous host.
Anot her umgklnido oS AEHseRI eyt HaleadpdIaiderdefst sinLi Mmoot eieantd y acti ve
domai n, such as an anti body epitope o facilitate ﬁigification of the

fusi on BEFYEPPIRE 2AIRIRAEPHR VFHINE LESY) 2ifd0 FopRAy near the 15 fusion
junction will facilitate remvalsu&ﬁst‘&n@s@xﬁ%PE‘&\S%QE’%%REBB}JS%I@“ ter
ese’

purification. The reconbi nant production of th fusions i s ‘described in

further fgBwidie gygewhgy sxousodhe ssypesi hig ati ‘Gog 1 :QNhar Qs fgM oplidsd ons igacl ude
| i nking of functional donains,

such as active sites fromenzy ,
gl ycosy! abH8P4BR0 78, AUBPFIINS PRAdQR AHARPEST(§FTa0N al Q?rgéd.z#rﬂg‘r? ne regions.

20 More bl . j ' ] t i on

pol ypept Pg%ﬁ? %P\XZHC??I\{ h@@eﬁ) :‘;;}g:lﬁ%;,g%é? cc}h*p?dg)ln‘e%tg ﬁlﬁ%ﬂ%ﬂ@ ?ar?g[di‘#zﬁ{lu Asp2

cl eavageswd sy aoubph NioRgubi- APSNPGPDHYerchest [apRss 96 Af1igodde gent
invention attached to a second conponent conprising a transmenbrane domai n.
| n addi %i6erPae *BRdrdRddEREA, Ueh SILF1PE| S30TU SRl SEFRPRSHL IS ere1aialIbnpri se a
third conponent which 25 canprises reporter ne produ,cft. In. still

f ur t hefe S HORURTASR CPp B (Lt ONIURES o ety SEAGaT TR E e & (Sdgged
SequencesCorpap&ite 3y Ra bk C&'ﬁ?&n‘p}éag&x’%‘k% rﬁﬁﬂmﬁ%ﬁ!%ﬁqﬁ&ﬁ ﬁ@lﬁf&'t[:?ﬁ\[' s one

whi ch conprises a reporter gene pioduct on one sidé of an intracellul ar
t r ans ey dpwddn ‘PseIqenoegy skt potpBt© | PN SHDESCS; aowiedi ni ng t he
Hu- Asp2 cleavage site attached to a t animenbrda e domain with an 30
ER Gol gi**FaPgttPEY 3 OMIHE (G HON géé@@ & °Bh) %%t%g‘étﬁlr‘@r dsTHGB58T t he
transmenbr apeglRfPioRpiser MG ddsyduh J&-Bdrktnw “aramor] ‘pareistor [jom L1oa sem
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-34 PCT/II SIl11 /23035 It is contenplated that the di stance between the

cl eavage site and the start of a transnenbrane donmain is about 20-40 am no
acids in order to mmc the steric properties of the APP ~i secretase

cl eavage domain. This distance may be generated fromthe protein conferring
the transmenbrane region or it may be 5 crmauedybyc wgans of a heterol ogous
pepti de Illafyfﬁfsqnﬂ\le{f@@%bygmmwg gjgmsﬁomlﬁﬁ@jmﬁslggg ransmenbr ane Prat ei n.

The tranSnmenbrane domai n conmponent g? t he fusi on polypeptide nay be

essentfial 'y any transr negrﬁ;lme domal n([q,?gm@@ﬁ-r@gst)@ Mggﬁs?\{:%et and | ocate

to the _Golgi_or endoplasmc teticulumof a given ce rly
prefenred menbrane targety pg|sequencesy$MONUGEDAS) YaHYPiAEARRted to the

10 transmenbrane domein of galactosvlitransferase (see for _examlle Genbank

accesgi on number AF1555829'3fq he tr aﬁsﬁfﬁﬁﬂbﬁd@dﬁﬂﬁiﬂﬂ\tﬁﬂ'ﬁmwél transferase

)

(see flor—exany Cenba 264 A—AeHber—NM-803032); a1 nbr ane
domai  of human aspartyl grofease 1 (A@Z)’ON@I&@E[]S&MWW'MESJM
acces gHer—turber—AF20634 2 —the—transterbrane i Farer—agpart yl

—daonemin. of
protegse 2 (Asp2; see fob08E|exanpl e B HEMRKI QEKEd SETHHIHU a5\ 0121564) ;
t he tranmsmeghramedoma ol syntaxr -6 3see forexanpie - Genhamkjaccessi on
nunber NM%gg’gngJ Jﬁéa‘f!}gg?% nbr an{eolﬂosﬁ‘ﬁf!ﬁ 98?9@%3??{%‘}{%9&%%%9%
transferase (See 10X exanpl € Genbank accession nunmber NM 002406) and the
transmenbrane domai n of APP (see for exanpl e Genbank accessi on nunber
A33292)y0r, ot BRANEAETE 985k MUBIIDAIS P nbh VAR ABNE i) oigip conpl ete
prot ei noé;equg%eﬁﬂgolr\ ﬁhe %urpélses' ofs%t hgug!lr’es'er!l@i %v'gﬁ‘ﬁ%ry aﬂl‘for part of
t he transnmenbrane domai ns of these proteins may be used. In specific

enbodi nents, residues 454-477 of the A§§2 resi dues 598-661 of APP (e. g .
, of APP 695), residues 4-27 of gal acC8SYFt MIRHErRF 8UN§R 4R8BS 470- 442 of

Asp 1, resi = i r ] - ;

acetyl gl ucgg%ﬁﬁﬁépagédﬁ %‘oﬁssﬁlg%g@eﬁg%gﬂr %@% é?}f%z’ﬁ{igﬁﬁé %%ggé%tg&i ne6 wll
be part ispfijdasdny KpSef s1ler g pRaegputhnd B upepad ey sugsneypssiaat used in

t he fusion polypeptides of the present invention nmay be any reporter
protei n cofdPsAtP Wkd (bl :Ohbdr OGS )sKINT-11AS t HB UAREINUERSPAN QU VB por t er
proteins include but are not. limted to luciferase; 30 secreted allcaline
bl i s pLt SEAeTIEERE=>sY T aresniosty B (Cul-OF GEOAR e T cSR P! uor escent
protein i S

T L1511 5500 TR (RERaL o o Aesos il S o T

t agged gpy@evsce) astopfouseiEmsqogrongort sty tiesfusigpisnyppl ypept i des of the
present invention. There are various conmercially avai I.agl e fusion protein
expression systens that may be used to provide a tagged ¢@RIENES in this

cont extuQf el GeyP fp2e brol-BY S8k 18 ordP3hs &N R pdzsorpAy sem 1o (141:0N
d1 0as) YIAAT-4-ASAAS dpudad oy psonpord (oF 1:ON Al OAS) " AT~M&S" "
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5 useful systens include but are not Iimted to the glutathione
S-transferase (GST) system (Pharmacia, Piscataway, N3), the maltose binding
protein system (NEB, Beverley, MA), the FLAG system (I1BI, New Haven, CT),
and the 6xH s system (Q agen, Chat svvorth CA). These systems are capabl e of

pr odu 1—rry t UuUIIDT et pUI ')f"fa'h“ Hes—heatrt “ﬁ At iQ F e —Rutber

f
addi tilonal ani no®%@ilds, whic V% e 10 ur{ﬁv HdEA T RIDTD) ogi c el y
rel evant—activit the rec nant_f o ¢, both the
FLAG gyst em and %/41@ 6xHi s sy@g}e)n add on y?mwb?égf ‘ /g-%%@ﬁ of which
are known to be pogily antigggyt ¢ and \Aqwﬂqogpqug@q&gﬁk&@‘sf ect folding

of the_polypeptide flo its native conformation t her erm f usi on
that ifs contenplgg@d to be ugef ul (itg:0OReaf ogEbaIahmrANBEIIAgIN pepti de 15
at t hg—N-termnal—regi-on-ofthelproteilnor—peptides—sSuchafusion may
produge beneficial increases i négpr otei n expression and/ or(&&ONilty.

Speci fli ¢ tagged sequences th re c e in the present
i nvent(i on includ bhe FLAG t $equ r@SW%E@%W % ) and©
resi dyes 662-695 of [APP. A typl ¢al exanple of a prefer r(?gl_whzl protein of
t he prlesent 20 invention is onelin which SEAP is fused n partial or

ful'l-llength insufg'niB chain phg ¢HTDPILSEK HHASTHA HNGAMFBIELY e

cont ailning-one-of the novel Hu-Asp2 substrates described herel and t he

tranererrbr%ﬁé‘“ﬁ/cb‘Pﬁiﬁr of Smﬂﬂgm (residue 454-477) toget her with a short
Cterrmi ged tail. The s f

pol yp§ p‘?‘?"d’@v ggs%ﬁ% ¢t edr A Q'%%Hf é%q‘gl{a%éga% Qﬁgﬁ?% g%ﬂ% ‘%% 25 to
noni t of cl eavage of He ChTmeric struct T)\S/ Hu-AspZ, the Chl mari c
construct used al kal iCH&V JROCYHARDLOESANS B P protein. Since the
peptides that can be cleaved in an i;<Z >>itro assay may not be alig
well with the protease in a cellular condition, the sequences inserte
bet ween SEAP and transnenbrane donain may subject to-sotatigedmaeobt ai n

optimal condition. Such optim zation may enpl oy 30 peptide |inkers that
Wil provi &EY PRSI T RFRISHIE? aftie UHRASHERAS Fifen ?‘EH@@H&O Y otEMS°And t he

121 00a(1 & - ShPRCH USRS P 38E PR Se R A ARON GBS T based

substr gf.grA9- Aﬁ)@g,\ggl‘}&ﬂslwafs 580 iy I @ B[R tur phaemins a:ampimmt{ﬁctmugomu Asp2 and
be cl eaved. alternative design uses the Ctermnal 97 amno acids from

APP to m mi ®Seavsiorzsswiriel (wpmmtaaﬂi)mmmnasammsqgsyéﬁwdmry t S ls
construct will have APP transnenb n_and nost of A~3 peptide

sequences "SREE B SHHEAG WEOIHP%%B%%&EUQEWBW%“‘@H{ APBWPE Mbm KM DAE (SEQ I D
NO: 129} to a sequence of PZPIPi'Pz' P3' (85 ﬁﬁlf §§§ Jﬁgg«;ﬁei\@@@\ﬁge fusion
expr

protein co-expresses with Hu-Asp2 in a ce n a cell

line that preodanbesstiogifen (dii:HSPAE] BES) ygrat—z A Hpadppansighs oxel ‘emdad 10 t he
fusion pol ypeptide to rel ease SEAP into the cell nmedium Thus, the protease

acti vi ted&%ﬁymw&uﬁﬁﬂswrmﬁm% 6 b@N ﬁébgsmcmtmbﬁ §BIO% PUIIRINAEIIUM  As
di d i EFR
Sevey. -t Pl e e Bibris SR REE PRy (RS T ad O RmEPie s o1

ANATIOR JO abesxoug PI0J-(/ IBSU Yy "JUBINWI YSIPaMS 3T} JO 18} 03 S[qeredurod AjAnoe

pey pue adK1-p[is 1940 PjOJ-Qf JO IOPI0 3} JO ANATIOR JO JuswoA0Idwl paonpoid
(77 1:ON 41 OAS) YAAVA-1-ASAHS 9413 01 g-4-X§ UM Q-] 1epdin o
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the present invention based on nutations of the native structure of APP.
The former 15 peptide has activity conparable to the Swedi sh nmutation, and
the latter peptide has activity superior to the Swedish nmutation. In the
case of SEVSY-~-EVEFR (SEQ I D NO: 141) the am no acids surrounding the
a-secretase cl eavage site in APP have been changed from...KM NL- ~-DA. ..

(i the v eleraprpsha-Riasgatontioy Tubabiol BHQ) iy to . - .

that th&spingimmmaoﬂdam@sgmgﬂm-mﬂs preiuegd@diulst ¥ motyre  APP ¢
sequence Wi || produce an excellent APP-npdified substrate for Asp2 that

will gi \Fé(&Is@NﬂE@&SLH&WHM%H&Ha\LXMbﬂD&Dﬂ&l“ﬂ@ﬁ%&@%ﬁbDél cl eavage

S~ Ea (sEQ 18 RBSTRRETIRE R sty St R T BP T QoY 5 AV e
| D NO: $88)0 1PRAACGHRGHER Nl aRc T N IS} TIKARAEASTASatolave t he

ability to anchor the fusion proteins to a desired intracellular nmenbrane

Isuch as(LE FONRI I oY K leiahtyr ASTRSITET LTINS ERSDERE eOSBON-AIEDISSEQ | D NO
ropl & wzgaqxﬁ%g@%&%%k (bR o TRpte SRS ZEE" &
according to the % @ﬁ%ﬁl@%sw 1@@“@,@%9 *1@%'11?5@1 as "1". The

pepti de data here| n ese constructs will be readily cI eaved
by ~3- sepndddpapuaxe namsw@altdmeageamag@ maatsmmuﬂmmmm ul WB0RIM | G311G - 37
APP. PCT/ US111/231135 Fd G 2 al escribes in genera terms, chineric
subst r B 5 Ok n9 2 Zgb@é@“i@sﬁ%ﬂ@ﬂﬂﬁaﬁ BOSTRRP SHIWH R a reporter

gene PlRtysdxsSiihoas o EifA\E'[q'e $ ¥ §1§i¢sa@9q tdSo86e OO oRf s bIertaiacel | ul ar

transnmenbrane segnent. Tn a pre rre 5 ‘enbodi mant such a ch| meric protein
i ncl udes augibrn egmext\ewuo(dﬁaxs@cfaemwowne[apmemgrwmmsp2 cl eavage sige of
the peptides of thgﬁl‘gr esent invention at transnenbr ane donain

with an ER ol gi B W S§RUPUH PR %E“H’%lﬂs%’ 9Halmf?“ Ef\t@g[boéﬁmés@&ﬁuence on the
opposing sid ! X [ i BRRPt ai ned by
Fusi ng Senp 1B bl R B ot e RS e e T B o s
nmodi fi ed sgrsoifps i: ONFIIDAR) YATAH-X SIAS ST uonuaAur juasard 9y} Jo oyensqns
pood Aprenonred 3y 7, (¢ ojqe L) (1#1:ON dI OHS) JITAT-1-ASATS THM PIAISSqO
A1AnoR o) wey) JoySny AIATIOR JO S[OAS] PIASIYOR 1eY) SAJeNsqns plalk oy A3aens 1
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under "2" to enhance cl eavage by Asp2. Another construct may be based upon
a cleavage site in ubiquitin (FIG 2, colum "3"). Specifically, SEAP is
fused to ubiquitin which is Ctermnally extended with the transmenbrane
domai n of Asp2 (residue 454-477), and a short Cterninal Flag-tail. In this
const r uct , 1¢t eN@HRaYQlpd spritad SELRIRRCE A o8 b gt BT lounregVERS ( SEQ | D

NO: 120) is nodified to enhance cleavage. For exanple, T at PZ is
subst i t ut ed BRPHRIP 061G Al OFR JOPPIAT A5 viHL PFOHYVREN N Bossi bl e

expor i rionSe ot B (G8EF s thoheblonato Gt ERGRAER M safM0e' 1 { Ui o1
protein, ubigmg tihBudpstoiorisnatodt yes|ueN @ Hady sprddgbeirnably changed to

sonme other ami no acids to avoid cleavage after ubiquitin Cterm nus by
ubi qui t UAPHATREEBT HEEPISTHBPAE O N/ HITIHB HOPRIKED o AIARPRRUIL Teh<UN €llef f i ci ent

can be DEg oL B A R s e R R B o
protei o drfeunip ExphosRd deaisdgndds pa) bip wwoRql sotbdgIOLIeNsPEeESRIT:@R i n a cel |

line that produces higher Asp2 activity, Asp2 wll recognize and cl eave the
subst r at e AITMHSFRRERd Il Y2 RAOB SEOW HEP 694 § 6 pANIET QFSRtPHAd #%r i nakTy to

pr ot cacragr By (6168t Br ol SPuhe bR A Rk Pl o B & g
f usi on quymmﬁﬁaaism gatyoese sdediaidelsy-f Ogligdd g3ty 38 _ PCT/ U

S01 /231135 invention provides fusion proteins or peptide substrates that
are furt h6PUREEIMIIEGOBHPE ABGPHRING ABSFH R Tk F e QLHIFERE &1 RASEYPHer

quencodToighEbpeaioiiL 8o SoRERh il VLT Rl ey B 0 of

the pepbigeSHBR ﬁ?b@l%) }Iﬁﬁ?ﬁl-is?@?w@é%%mﬁ?)@ ﬂ@ﬁﬁ/@@ﬁlﬁgd to pave

attached a paired flurophore and quencher includin ut not imted to

7|—am' no- 4- nﬁ)téﬁ;@N@:H@%&?Iql;’e‘m?fﬁfﬁdEWiSﬁ‘FWﬂ@pfﬁlePf%ﬂ?‘{ i apgp?sl,xd gi@ich t hat |

; L T
R I R T A R LSRR o D e
0N 0ppPosi £ HbRS WnubBears (eI HIL 1@%@%‘&&3&@?%@%@? pese 10_and

guenchers 1 ncl ude bodi py-tetranmethylr am ne an Mol ecul ar Probes,
Inc.). |n eEW@IPEEENO 0f RIS (BEsaM, AbOES) s JAAAEhES IISIHAAHINLTRg may be

I d f th i t] t bstrat
Pl ate and o rPErOeRonL A o Rl e B s SDPRBR ORI o1 O he”pont | de. ST
Useful fl h i ncl ude - } . ! | abel
such as WB0aa (Ecsg val | ac, R B O R s T or cen
t hat may Ubédcadénemetaoucuosssmam@e irorgesins @oesansywashianiesoprprd tesrhy Asp2 wi l |
rel ease the flurophore pr other t fromthe lpI at e I&ovm'n conpounds to
be. aos 3R P aH PREFBIEI s Snamsa sordery frefcrth Spager 88 HitAThy  an
| noreasg (Bt phkRethd) HALSSEPRERI RISHEI 8. RIRRIAITPANY £185aAYE Of FU- ASp

proteolytic activity utiTize other suitaple a de the P2

and Pl gmwieigs 20NaT] JESEUDIindesh ngSeiesi pudand- RS Sateudayg ‘Ciaagane | i mhed
to o-nitrophenol through an .
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am de |inkage, such that cleavage by the Hu-Asp results in an increase in
optical density after altering the assay buffer to al kaline pH Further,

t he peptides may be | abel ed using | abels well known to those of skill in
the art, e.g., biotin labels are particularly contenplated. The use of such
25 labels is well known to those of skill in the art and i s described in,

pat oni R b gnee SR bt o g phbv st fltbo il i SpRclie 0 )

be usef ubpbqilfeuste pPlouaine jed & ki i He@ dugurs ashoxat bqe{eduahqlpm dukier esc
| abel s and chemi | umi nescent |abels. U S’ Patents concerning usée of suc

| abel s i n@PBEED Ldiquasiaihsle d): mn PHWE mp%mo 9308 m matr omumsmegwwae ent No.
3,850, 752; U S 350 and 96, 345. Any of
the pept 1o 8?‘“{“#810@"@&8%‘!“ ‘i’“’rﬁ}erﬁ i'BR° REE}“%&W?IE émd?\%mqt \Ri?" Pore of any
WO 02/ 1434 %Gopisk &Imxfe%%@drieaﬁ%sw Jufet poPrbdd v/sP 341 Proedihieke pdgfeyat i ves
specifically contenpl atéd by the present invention include non-hydrol yzabl e
deri vat i ves ego@measnee aeiod e 10emiqueitd egurecheydye it icpior etmwroimulger at es of
the present invention. Statine-containi %{I& tides are r ecognl zed as S

a

havi ng i iff Bi'd oP§eEpTee BF §°%Wqé’§?¥a9‘{“§‘f’ pF PERARrR BIgd B Proe 5T

Tal caha tie,Pro 8 'y it

Kost ka, %@-me @5‘9‘@] fIJ'ﬁeq“gﬁpy{[ ‘%’[ dB‘g %%3%5138% p%ﬁe‘iﬁl H%?%‘)‘![ ‘%xanpl es of
statine inlubi t-§fg*ptigcat'Reqsia Pafhia, aFa d’-;; EcIWI' y-'af sosthdwidb @hre C zenz.
(1979), 254, 11$7S-11883; Rich and Agarwal , N , J, Il ~ed. Chem (1986)
29 (2S 1992521&9‘@)m0‘h%ﬁ§1?ﬂ)9u§3¥9&‘1ﬂ%?‘14 ey ?WWINUOR/IW S UM JNPHABEGNat | 10
Acad Sci I ed. Statine is a
non- standa&%gli}[%npngo\Qq %E(jggggﬁu esl dﬁleggﬁgeglén%ﬁﬁd%g t t??%%%a d is known by the
chem cal nan ie (3S, 4S5)-4-am no-3 hygpoxpufu®iotyiogpt aH ohic: @c‘lggl and j
further identified in the Merck index gll h Ed.) At m)nograp 8759. Statlne
i s readi Iyecﬂfmﬁértiaiﬂ Ve i (D%IEﬂZe,SZf 0T ‘9 FTPIre ‘€T [T ‘Sedom- @Ti‘¢h (St

Loui s. %) three lett bbrevi ation ta in the

peptide aPl. S;ISttah ﬂnezﬁleﬂ Wit ﬁv%sL anQa)S qu%}%ﬁaipgﬁgsﬂwmtuﬁl&f@ﬁg@?osed in
U.S. Pateng 9411&933 £&8 uogl&‘ﬁ'i LS A e ;c%a%&ﬁ@é gaf/\bﬁ%qkéﬂmffll% ﬁs%%ﬂ%s Vol .

S: Af 2al ysis, Biolo~~ (Académc Press essler "and’ Schudok,

Sy~zt | aeS| sn(@ﬁuqsmsam(a a8 pArNItehE 1ot e rzshmqﬂlﬂde;tmmmm emd2d( 9),
183S-42 198@% each incorporated herein by reference. Thus, those of skill
in 20 t RAO%P ‘{W"’F?ngb £ QN @I QFS 18 1eHON: EH DR 35 O GF OFSCEEMt i ne ST

pept | de Qs PR B BRRC p YA QB8 kP N LDt ORCGLERR, Zhfyme oo e

| ncor porAteEs bey: @wabmsefs%r@nm QISteaeN o ores hedonodir Dragdyeicng st ati ne
derivatives of peptides. In addition to statine derivatives, many other

non- hydr olGIAS é0C°ON QI OS ‘61:0N dI OFS Jo seousnbas sgs yo Aue ur paisrdop jou
ST 381} 9NS 99eABI[D 958101098-¢) © 3s11dUIod SpIoe OUTWIR 3Y) St SU0jf 0 SPIoe OurlIe

3o i8uay Aue aq Aewr wonyuaAur Juasald Ay jo sorensqns apndad auy, 01
*SAIPOq UOISNoUl 2702 7 W0l Surpjoyar dsy-nH JUeuiquiosal Suriasuod
SSIpMS UI pue Sa1prys uoniqryul dsy-ng ut anjea 113 Jo st 161:0N dI OHS pue
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25 peptide bonds are known in the art, along with procedures for synthesis
of peptides containing such bonds . Non-hydr ol yzabl e bands i ncl ude
--[CH2NH] - - reduced am de peptide bonds, --[COCH2 ]-- ketonethyl ene peptide
bonds, --[CH(CN)NH| - (cyanonet hyl ene) am no peptide bonds, --[CHZ CH(OH)]--
hydr oxyet hyl ene pepti de bonds, --[CHZOQ -- peptide bonds, and --[CH2 §]--

t hi oret hyl i BoheRE 3dheds Pur MhiGoyddapaniod.1b ée SRR
Aspartyl ¥P§Jg§%d§§§i_9' ﬁﬁ%@ggjl?@%G P%Tgusfﬂl?bl'%%( 1%?-'4%% n a%g{i%%i onto
novel pEPXPRE JWHIIPAR & HIUTIFRS UIPQ SHNPIOY AV YBH | SIHY gue &ofigrenet hogs of
usi ng such peptide supstrates in varjous Hu- 2 assays. The present

sect Pon pPIIEE KNG SIS s SeRri AIEReHaT SREDROR BOCecr et ase
acti vi ! i tdah &al .ncor por at ed
e o1 T e B o e ol £ oms

r el at i ng jo oxthdmasi deprtaods mpton smnamuios e aciwe Pygoi JoreEio biugedodpBecr et ase
enzyne, terned herein throughout as Asp2.. 1n addition, U S. Patent

Appl i cati on SEPPEPUNGD B2T6SI9h 1 XPRU! SHPRICHRYTEFRIRES © §9 880 UHMJEYY s

i ncorp W) I in iret r Qv di addi.ti onal
di scl oggg{égggel\gg:é%ﬁ'ﬁ%ﬁ%gﬁﬁﬁgcﬁﬁﬁ t?eoﬁgva[ﬁ% I%:‘%gl?gc grgf{z}gdéﬁl odrjlegof A§g2 and
t he rol eqbhesempsmidedsas shameod apADysddrspropaiment j@pyiu oagedomsigdescri be two

i soforms of Human Asp2 referred to as é—lu‘-@sp-Zgla) apgd Hu-Asp2(qt2£, may be
enpl oyed i nPWhEPEEIR Shiysh 28 HBUF ddat.*d hidkntd Od, “hsdwal Jo Bafqdagnent s,

anal ogs r{h d varjan reof . 1 1 ch forms may be enpl oyed
in the?%éﬁt’(é?(?d ?C))%Bpﬁggﬁﬂé’gg{r?? O?Iﬁjﬁllée%ﬁﬁwg ?d W%nd?%gpﬁgo that axe nost simlar
to native fornms in-AgbghFie SRatdupsio sb%wgﬁrﬁf@( Ffehrerd ngﬁﬁil cul ar
enbodi nents, the apartyl proteases useful in the present invention are

encoded by °SEDNYD AAS. A1egdISEMUBINGPRE OTHEE pific PelmId ipde ewissrdrd D NOOL i s

predicted to e_jco%e‘ a segzycgnce of S(g%‘lg[) Nﬁ) 2 which is the human 20

Asp- 2(a) , PPF SHIBIEd PR THO=HE P PER TeIP QTARE TR ST HEOREPY sequence

includes a put agd }ewsing Ve AN ngﬁlgﬂngﬁggﬁlﬁgéﬁg%ﬁgﬁﬁs,{qgﬁ) ke and a

putative prepropeptide after the signal ‘peptide that extends through

r esi duamd® podmyasygeseydbidisn puoswseiinpunteseiusgd ood spracoremeuofsp2(a) in
eptide that nay extend to at | east about

CHOceII%}ﬁ,‘ada utative pro

resi due 5H %‘E‘E@@ -‘g’d flﬁ"ea‘BHQéFs%iﬁ%Hu@fm%!S‘é BBOBIRAME TERRIPUES sequence
whi ch o hind . As
O R R e ey i e S

cyt opl asuire sgeyiRk NpRe BRTUIS pafgeoe piod s FRethl, suaspoyy, put ati ve
al pha- hel i cal spacer region, conprising residues 420-454, believed to be
required for proper fol @PHEUOPUGETRA JHBRHBASOINN PFOItEIS IWBHI MYt i ¢ domai n

"o pr oarRtnt T B GRS SRR R O 1 CR T B SRR e e
Asp- 2(b), opdorsill ghyesdiseikiny v AMPodestd 3dibg 3d 3qedeblst oEI83ABED beAAsHISS acid

sequence. The Asp2(b) amino acid sequence includes a putative signal
pepti de, pr@ Wyt TR IOPEPT YOS Sspife hivy) a@etd@lsﬂl@ﬂ SAsp2( &)L The

Asp2(b) furdt her _i.ncl udes a transmam%r ane domain ¢o rid3| ng, resi dues
430- 4527 LY UAL SR PR ANETH Ho BN HY T otal® FSS A S RANS put at i ve
al pha- helgys 8¢ 557 253hBHURRq A‘feﬁmﬁgzq'sﬁd%ﬂjabﬁﬁﬁﬁ% 33anag. 'zlag%'idﬁ’ ed to be

required for proper fol'ding of Asp2, bétween t'he protease catalytic donain
and t he tdgapearaiorbq aperegpens 3fearsgo aspemiodseg eisesidaich yehsgne ayeR Fuor " Hu- Asp2”
shoul d be gnderstoog to refer to@oth Hu;ggsgg a) d&lnd Hu-Asp2§%. The

i nvent | SPAPEb AR AFHS UGeROUIAR RASEN GHLLi S KT B AR P4 B2 BTpI |

Hu- Asp2 5 24 b) i I t her eof
whi ch e%ﬁ% %?g?@%g E%%@?P@g?ﬁ gg(is%&ﬁ@%illﬁ%? ? qﬁl&n@ﬁ og ertr%f)éé{ﬂ asislgi(lét o] ¢

det er m nendditbag femBageaqf -the- sphpt ¥ @iesomhbisheogprdas@nieur sfopemsgnon, Asp2 was

prepared fromH gh Five TMinsect cells. Cenerally,
[2A0U 31} JO seousnbas 2 18y} pate[dwauod SI I ‘A[rRWmin)

‘proe ourwre Iaqlo Aue oq Aew g prog oulure dNjewore ue Ajqerejerd st ,*d pue proe

OUIIR JFBWOIE UE JOU jnq PIoe ourure dneydife ue Jo proe oure Iejod e ‘proe ourure
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the assasy are run in solution at acidic pH (4.0 to 5.0), at 25-37Cin the

presence of nM or sub-nanonol ar enzyne. After a suitable period of

i ncubation the reaction is 15 stopped at a desired tine by addition of 4%

triflnoracetic acid (TFA). Substrates and products are separated using

reverse phase HPLC. The di sappearance of the substrates and the appegtance

of the products are noivtored by continuous neasurenent of the absorbance

of the effluent at 220nM Furt lperyrowesADid) stdyer gopt i de conpri ses a

tryptophan residue, the nonitoring may additionally or alfernatively 20

i nvol ve onti nuoyis non{toring of f{l uoregcedce|of tryptophan®fl yorescence

( exci patt+oA—at—280-—-nM—-em-ssior—at—248—M—ef-the—ef -l uent—Pedt i des of the .

present 9 nvention w uch conmpfise an Oregoanr(Een | apel ei}héd gdl one or in

addi t Feon—tgbtotimrtabet—arerparticutariy—stitable—for—hi-ph;thrjoughput

screepi Ay .| To this engd, the| peptildes Bilot VnKiEl S#I Sy- EVEFR( Gfs-|{Or egon

Geen“@&qrvlwsf é) marBrotTm 25 [GCTNKTEEFSEFSY-EVELR( ys-Or&gon

G een) KK (SEQ | D|NO>198) ‘dre| partijcul arl|y i §ed~t o| hi‘gh } hrdudghput

screeping gssays.| Iy aftygr chl assjay, 0 M ¢énzymel and, 2P0 sgMlsubstrate

wer e nccgbat e?yij O.QZ sgdi m ace atHe t g‘H j.SXi n] 100A olgrre at 37C for
Jh s

1 to B hyuris f agsa) st opped hy tihepaddi t{jon) of 1 S0l 4g%(TFA to | ower
the pH30 Hel ow tthe acfive rhnge of the lenzyng Suthquen Ly, 1{00,1 of this

m xtufe was| i 1 e¢ted i nftgya Hew et #|sicHar ¢ Mpdeb 1090qHPLC'gqui pped with a
Vydacwx.a.jn—wig%yu@(! RCTHUS(11/423113% - 42 {4 6mdi—d—ix 150 nm 5
pm pfe-2quil idorat e wit hd95p6 A (0 15% TFAN n|waler), b% B (Cﬂ.%% TFA in

T

Q)

acet opt+tr+it T Fre—constt+ttents e—thenr—etuted—from-thercotu with the
fol | opi ¥4 1] néhr |gr Xdi &nt¥: D-15 nj n'B-q0%B; 115817 mi: 5018098, 17020

m n: [OO=5 98- 20- M5 B)-  The £t gavage |produttrs, wele .ign 5

quant tated udln aée haftcefl intebra{or, ?ﬁ ) vg?i gti n Bf he above assay
fox substraftes off SEQ D NO: 190, or] 1ts Nterm|nally]lextenfled velrsion

depi cf ed’dn| SE@ I|D Ra: 19154 { hel supstdat eszdareF i ‘dubat & pith the enzyne to
a fi nal—edetion-'sotuti-en—vel-ure—of—200p-1+—(att+-houvgh—+react+on—m xtures of
50-100p, 1 al so were used) conposed of 5-50p, M peptide 10 substrate, 1-10 nM

enzynme, 0.1 M sodium acetate bufferv at pH 4 to 5. ‘Ih‘ei r‘gacti on is allowed
to proceed at 37 Cfor 1 to 3 hrs drif¥®8.& {'drrd ndt'&ll gy @8HOWI%Yn of 100p, 1

1 et <19 V7 SPHERNat &l ot G syliéh SBRBL O DG i ihoSh
Al'ltech C 8 3p~M Rocket col urfigyoadiicferindb Kiredi8opotriduwd tt 1ddpeardiac05) .

Sol vent A for the HPLC elution of 15 the substrates fromthis col um was
0.1% TFA i n WHEBFOIOK? WEKIO [BISIE A0TenroA PRI doIp ACETIeH © BUIABY IFRATes ubst r at es
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addition to Hu-Asp, it is contenplated that the substrates of the present
i nvent ‘agnoid|egjo AayIydoIpAy aFsmha [eionIsaretsalll eavp sapisrigotordier Aagpama vyl 01

t h f I Aspl , Pepsi tricsin, t hepsin D,
cat hespi nPESMEOREA. P55/ TS & R o ORBOPIU 1B 0RIaCE! B KEREPBER 1 11 cat i on
25 The presenfeyl By §p3 %}I%‘e gﬁl%lﬂﬁgowgggﬁfs% SaRfppd e for use in the

identification of nod ' p2. Such proteins or peptides may be

ator's of Hu-

produced by conventppneN @udersetuesiduert dpgidod yawhasicg epetdfeceinio by
r econbi nant %x ression. 30 A ?8:‘?6“ c Pegti de Production Thg doepti des or
i ndeed B SHESIXP P EAE OFEFIRT -8 A IJBNSARR PET SR Y SHp 89 ia ophda
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WO 02/ (1 C311G PCT/USI11/23(135 - 43 invention can be synthesized in
solution or on a solid support in accordance with conventional technidues .
Vari ous automatic synthesizers are comercially avail able and can be used
in accordance with known protocols. See, for exanple, Stewart and Young,
Solid Phase Peptide Synthesis, 2d. ed. , Pierce Chem cal Co. , 5 (1984); Tam
et a.l., &, M C5np% 1983): beRee, 232
341- 347, 1993?)[ %gngﬁﬁ?aasﬁd I\/Er?ﬁflﬁe{l gﬁﬁrﬁmgﬂ S"gss and

Mei enhof & QIIedB\I AAOTEBRNXVRrEYIX X6di Yo kIl DHSP)MXX(OIXNQ)X ‘@8t hoNncor pdtat ed

h b h I f whi ch
Conpr i se. t AEORSL SO CK R AR Ll B0 SO AR XX Py EINHBSEd and ¢ hen
Screenegtxdgsrreyﬁgp?sotootr THONIEN - GARAON B by REphefyed methods,

t he pepti he prese Invent1 on were synthesized by so phase
t echnol ogy:(g9TpioRy Q=SNG -EBBH - (20D rONPAl DaY) BIUHY-H@NS (10¢):0Rhe purity

ide supstrate, nerate through aut omat ed tide

f
gyn?ﬂgéﬁlsggg B%%@uﬁﬂlrse AHoION KT YBSHOXS (IS e (665 QI By OF ﬁgﬂ ng reverse

Cetabl | shed By gt IRNEPAS! PRIDREEEC e FOBRSHSAR A | s

pref er r edpRMPOITHENE3S- Hm:Mctsenm ci 0a9) Festirbkishess Rynngsdgspect rometry

as described in the exanples. Additionally, the peptides may be quantitated
usi ng arMdSWS-Hdik P EcaraNy@T OTSHh ISHD ALK O (LN KIDBS)EES-Adeh«cdnduct ed.

h |
5000 o ar boave 6 ON R e G RN T g by R R 6L ot et e
0" 506 (vol 1ok CEIE‘”%%*‘SS@%“RW% PR Tont e N BRI et he
f] a(rjrpl FsHa’rIé-:Iﬂ)HELr ‘fog emg CH\ZaEﬂhHeﬂVMDEH T(tmsmntm &HDE)CJLMMOTEE)@ ot ei M2

I t t t t
O TR HNG For () B raracs b AR Il N e 0 ke dprestia st e 1A el RO
hel d thatoés%rﬁ%%lﬁfﬁkigt%o&gﬂ‘@ﬁa W%N‘(@‘ Nétf‘ ¥ AR t he

tenperature i S increase d-at th errpera Irethbr about 25

m nutes. AFEENSCO@LI:0N At DA &l lHINSe HBL cONa@UOES) VH aRFRINgSan t he
hydrol ysed ‘g pti des 30 sanpl es are derivatized usin

6- ani noqui néLy ON\Th QHS HELEHINSSMOL CANHEhQHS) VELINASSQ £ (841 ‘ONar eas that

pCT/ L‘é?f‘i‘qéét@g%ﬁlﬁ&‘éﬁﬁégéiéﬁf S SHS VRLIARSER R con AsL e &

quant i f i catH OR-IMESPE(ACONWGIDVIN @I hancen artrmadea-RenReconbi nant
Protein Production. 5 As an alternative to automated peptide synthesis,

\rAﬁcoEbr 1@ t 0NN @E'Shﬁdlvﬁb{cﬂ)lﬂy(GBeOéhﬁll OYFER) NG I LTz (3 6D N AT BHSsequence
vector - HEerBNAEY e B DA D B tod Bfloefé? ?B%!?ﬁcﬁ? ond
cul ti vat eNIaH eIy TRENEHRSE. Syo tORI @1 bqs) Ry deRCL bg@) herein

bel ow. Reconbi nant net hods are especi al pre erre for producing | onger
pol ypept i des< Whatl ’b‘o@ptﬁ%@ﬁbéﬁtﬁ)ﬁi@ Mﬂﬂr&’rﬁé{s\&f(w HON ¥ @HS)AMOWY om t Hd

di scl osure_of .novel ﬁi& substrate epti des sS nces, it is,possible to
or oduce - IREARCR Gy TSRS BV S st 16+ oS ol CRSE BVt AcB ques.
vari ety ohneIPHass sy Ve an/ RSl YATSED ABYRrNY e ediqroagsain 15 and

express e pep |de or fusSion polypepti ng ‘seguence ése include
but are nBgAHFRNVEH:(£O: @Nanbbegaﬁﬁamsxm (8s ‘ORCUEOHS) HEMBANIVEd Wi th

mbi t b h d d DNA i t t
(T anst on REON A ORRIEY a%xw@ a0 6E DR Sab R TSl Bashr oot ba
ith - t
L L PR Ve SO e DI Oy ER Yo e
virus, CaM; tobacco npbsaic virus, TI\N) or transfor mespnyaur wohamiuer i al

expressi on ﬁCt ors (e.g., Ti or pBR322 pl asmi d) ; or aninal cell systems.
Mammal i afeeI |} atohlé?ma? e E PN PR F@dﬁﬁ?ﬁ?ﬁ&?ﬂ“sp‘%‘?@mﬁ[ PHdd (FEHRIBHS i ncl ude

52? 1 oo et WL e At IR Tbinob ARAES MRS B 7O

A@;ﬁ&, 2BGd 3y HOE DopAfs@oC Lduh Soprids€ eRh pSvOIHAERS ﬁqpl s for the recon

|b|nant expressi on of the peptide substrates or fusion pol ypeptides in
bacteria, yeast and other invertebrates axe described herein bel ow.
Expression vectors for use in prokaryotic hosts generally conprise one or
nore phenotypic sel ectabl e marker genes. Such genes generally encode, 30
e.g., a peetgisnAlpdt confers antibiotic resistance or that SUSITEM an
auxotrophic requirenent. A wide variety of such vectors are readily
avai | abl e from comerci al WO 02/ (1!; 311G




-45 PCT/ USI 11/ 231135 sources. Exanpl es include pSPORT vectors, pGEM vectors
(Pronega), pPROEX vectors (LTI, Bethesda, MD), Bluescript vectors

(St xat agene), pET vectors (Novagen) and pCQE vectors (Q agen) . The DNA
sequence encodi ng the given peptide substrate or fusion polypeptide is
anplified by PCR and cloned into such a 5 vector, for exanple, pGEX-3X
(Phar naci a, oyfpi*sf0qk osopldde s @padod PAGE @ogippd @k ON protein conprising
gl ut at hi one-@-t&gn?fb%?asgg(hsﬁ%?, ghcodgd bgﬂgﬁe i?/lg:l:)t o?, and a protein
encoded by a DNA fragnment inserted SPPHdPdAR] vesadr' s'¢l oning site. Thet
primers for the PCR may be generated to include for exanple, an appropriate
cl eavage site. Treatnent of the reconbi nant fusion protein with thronbin or
factor 10 Xa (Pharnmaci a, Piscataway, NJ) is expected to cleaygghhe fusion
protein, releasing the substrate or substrate containing polypeptide from
the GST pmudy waep Bugmp GEXRXOkap sp Zupetiped dondiiae tdsw-nfy pnsdipemed into E,
toll XL-1 Blue cells éfft ratagene, la Jolla CA), and individual

t r ansf SHhEAANVRRIAES PRI aétsawoawap@m%%{mam ABAP FORNIOR ¥ ddiPHHPREBdal

t r ansf ' ik ' [ t omat
sequeraiiosnash Pitblind 58 BaRRE b KA Jo i3 uBG- A O 62
encoding nucl eb Smagktodynerpt uj iHReNPLERSHYSGEOUALARHIN beroger t ai n
enbodi ments of the pr esent i nvention contenpl ate produci ng the peptides or
pol ypept PaLE SPRINES TRUFEIEMRE SIRSARSPAHSIPAMQIS AWsWHIERD FPLC

Y
anal ysi s_an rJ | ei.n ouble bonds, it 20 is
cont enpl é?ué g9§ﬂd§? 9$ 5’5%#%1 Eﬂ@ﬁﬁi %i g@%?%"‘%?‘ﬁ‘aﬁ ??IIR% nsgglpg?ﬁ?%vnﬁlguq}'s@d to
pr oduce s§ PR RidAayEARPRDId AR opTdbd dsyynfyeffon of the
GST/ substjr%got gﬁf usaﬁg%l p?g't eini ?ﬁaghﬁiqevgic?@g?lsgér oy\nﬁ% ?‘Ee transfornmed XL-1
Blue culture at 37C i spieBsqugidpidagszdsyi-oHeRAGN] oG JossapBadgIci | FiIn) t opan
optical density at wavel ength 600 nmof 0.4, followed by further incubation
for 4 hours in the presence of 0.5 mM 25 | sopropyl
~3- D- Thi ogal act opyr a } i 3 . i .aupne GST
fusion protein, expegﬁ%@ﬁggﬁé%o%%gﬁgggqé?r?sgipngsﬁgr;%églg% Si%:lfl(f tﬂ\sl?u-c{);n body in
t he bacteensans paynuspl-paogefage Buisis pho Bamenr. jo Gpbispar wieanvesiisdl §y
centrifugation; washed in 0.15 MNaCl, 10 mM Tris, pH 8, 1 mM EDTA;, and
treated WPHHIBINROHJPHA® Iza%ﬂh?é) PIRFRITHILFIHEIWIUSP! PUK G TYRSN 3006t es at r oom

ool | ot bRy HGeeY a2 PR rER e PRSI ouE 0" The rucion O

protein-containing pellet is wo U2/ 1163(1(. -46 PG‘@M@WS@@;}@S
resuspended in 50 nM Tris, pH 8, and 10 n~lvl EDTA, l|ayered over 50%

gl ycer ol , FXHXCEAKN POR4A ON cn@as)m>fmx~xbm wg.:omrm pas) wgéx f f
Voot g etk <t ShAAF 05 BRGNS Tt o ARy st Bu ki ridNdhat i ng the
resuspe Beht Qﬁla(zggtgﬁltdfhf 0ag) ﬁ@%l&@éﬁyk%ﬂﬁagﬁa#)thOk et al.

, supra). The gel 1s soa o visualize the protein, which is
exci sedARIH (6f cONrGEDHESE DK VIFTADUHEION ADASY JHATKANYISHION AF t heOGST
[ HUAsp2 ion _protein is %rod ced inngacteria as asoluble@rotein, it may

f
be pur; (A8 RIPNGORY AVRNR (L QNI PRBHIMAEERSY TR VAT S0:0M . The

fusion protgi , ' t - e} | ' 1 0r_Gl O the GST
fromthe m@hpﬁ&%ﬁégggéﬁéggpg g)g@g[? %%wggéﬁgﬁ#gjcont ai ni ng
pol ypept i de apilive whingestriyessordeap 1o 6opr(d20-paoijegd Kuenomregr ot ei n, 20-30 units

human thrombin (4000 U ng (Sigma) in 0.5 ml PBS) is incubated 16-48 hrs. at
room tenperature and | oaded on a denaturing SDS-PASENg8 d df¥abtionate the
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15 The identity of the protein band corresponding to the expected nol ecul ar
wei ght of HuAsp2 substrate or fusion pol ypeptide may be confirnmed by
partial am no acid sequence anal ysis using an automated sequencer (Applied
Bi osystens Model 473A, Foster City, CA). Alternatively, the DNA sequence
encodi ng the predicted substrate 20 containing fusion pol ypeptide may be
cloned.into a plasmd containing a desired pronoter and, opht@bgl!ly, a

| eader sequence (see) e.g., Better et al., Scierzce, 240: |041-43, 1988).
The seqERIABIRUSHER ANIFOEDESPHIOA Ao potnbaopddseneme mESHupdRRIHIO IR uenci 1.

The plasmd is then tr formed in oY o) SRV st andard procedures
erpl by V8 et SubiaRPalsRE S o eaiobuk sk Stetl iy Ty R gREREr o oo
( Sanbr gedonBbs A uoenSHEEP oddiPed iRiRhATIRFRREEE &b{ﬁp@iﬁ@;ﬁﬂﬁ@%gﬁ@ LB medi um
suppl emented Wi th carbenicillin, and production of the eXxpressed protein is

i nducedubyogoupard oisF Hwddx midspdmediyarn 3o §rpsdadiiiod thoest) @adiersidequence

will effect secretion of the nmature HuAsp2 substrate.or fusjon protein and
be cl eav HeHRRTEGY s AEUFTUGR 20U ass%"l,g:g@tpe ¥ NBHH%@E%F%@&IPQ puri ~xed

f the b i 3 i t i [
o e Dackbon oSl Syl bl oed Sopeitehlens "
Sac c hagsigpsaesyoduod/fang e 2$1dG8d Xeu ReThidy POAIdAEBEAST ouf TRiwipdgqas and

.1 fla~veronayces nay be enpl oyed to generate the reconbi nant pepti de.

Preferred yeast IPESHRPE{He USLWUORPEBIIEPHEUIHY SHSIARE? HlouedugR RYe§ect ors wi | |
often confaj ol L-catd )| st..plasmd, an
aut onormu{sb'l%gl/ B’F}@%P?E‘Ig}?@r}gp ugéaggﬁ@eﬁ éa%sﬁﬁ%&b%{}%%{i%?%ﬁ%ﬁ%’n%?g fences for
pol yadenygaebpryds G-15¢ aedied sludodnuitodifonspl ¢ bib@ iypigaat sihdedidda

sel ect abl e marker gene. Vectors replicable in both yeast and E. coli
(ternmed shutiorssl ¥ SSEIPRE)IOYEIPIHI I UASOdsR ‘ Arginiied 25069 to t he 0z
above-nenti oned features of yeaﬁ? vectors, a shut"ﬁ% egve@t or wll also
include sequences for repli catt® Igﬂﬁlqg@}l@gﬁ%%sqe TESUERF J.P‘U'EI)PPe_ct
secretion ofuRRby RaRAE8H3 eI LS Gl BXAnbe HOFnS ‘wu@&{e%ﬁml i shed by
the inclusion of 10 nucl eoti de sequence encodi ng the 'yeast |-facCtor.| eader
sequence at JohIHir] eprgougisueiieg (86 1AThOe “Temeaidedy Jquul oyidye gerpence.
Generally, a given substrate ng%ﬁjbe r econbj nant | exﬁpres.sed i n yeast using
a conmer cPRHTHITRPAHPIBISE SHNTY 8SEH &N UeRAPAK] 1UEUIqHI0031 e "BYHRFE  Ex pr essi on
System (lnvitr %ﬁﬁw : f 1 :

i nstructions. ? T |us§§(21§}§tl g[%ggf@?? H?iés&\(()ﬁr?@?ﬁtgﬁgeﬁgﬁ%;{g@%fl%@%@quenc%l to

di rect sesyetebwio jehyls ofeempcy joptdianonyf dphdsddpskudisiyoydro wemeohymdhe al cohol
oxi dase (AOX1) pronoter upon induction by nethanol. The secreted
reconbi nant suBBHH O " Wopdp Kpouiwre e SfUPRT UFEHAR S4B MIRIHEWIDWEy, e.g. |

Super nat e R oeR ity BURE S o 0T AL oro 86t £l FRIER' (T T
of the ipveridi@r jowysbaded piReduioddoat: Heulad oy kaydds Usy)e XiuIe ssushibasect or

pVL1393 (Phar M ngen, San Di ego, CA; Luckow and Summers, Bi ol Technol ogy 6: 47
(1988)). TPRusl SQUBBP AR EoTWOBIh | MGURECIodr “HS SHE HNFFOPSABBIHMAY to tOE 25

manufacfurer' s directians. (PharM ngen o_lnf ect odoptera frugi perda
cells i hg‘%ﬁé‘a %?‘ﬁ%#ﬁ-‘%@e T PR %4&85@ b@@ﬂﬁ@é‘ﬁﬁéﬁgﬁrﬁnant protein. The
protein or peptide is purifiegpaiflosRneent sRiask3 Rﬁasgﬁgs_k‘gsgmgb@uﬂsl ng a
hepari n- Sepharose col um (Pharhmaci'a, Piscataway, ) and sequenti al

nmol ecul ar spudbdgoreabunn {APTIGo onBencad luysronayeuigioby dquspapeiddqi n  PBS.

SPS PAGo R Spt3d God BOM < Ful PriaBNibo st 11 “oprdediiod pir 1o puoses € jo

uoniod B I0 [{e 0] ‘SnuIIal-)) Io/pue —N Ay} J8 payul] ‘(9A0qE PassnosIp sajexsqus S
opndad zdsy-nf 9y ‘*2°2) 9[nosjou 9AnEU Y} Jo uonrod TenueIsqns € Io [e
sey AJperouad opudad£jod worsny sty -uonuaAul jussaid ayy o3 Surprosoe payyrIuapt
10 9A0qe PaqiIosap sorensqns zdsy-ng ag jo ‘seprnidad4jod uorsny 10 surojoid uorsny

Pa[{ed OS[E ‘SUONIPPE [BUIULI) UONRISUAT oY) so1e[dwaued IsYIny UonuaAul juasaid
- ££ -

SE0ET/TOS1/LId 90£90/70 OM



30 and confirns the size of the protein, and Edman sequencing on a Porton
2090 Peptide Sequencer confirnms its N-term nal sequence. WO 02/ 11630G -
g~g PCT/USO1 /23035 Alternatively, the HuAsp2 substrate nay be expressed in
an insect system Insect systens for protein expression are well known to
those of skill in the art. In one such system Autographs califorr~ica

~aucl ear pol yl aedr osi s-sserofsuén (AsNVIubEdwBapuRuYREd fioofRogXPr €SS
forei gn genes in Spodoptera frugiperda cells 5 or in Triclaoplusia |larvae.
The subst BeRIE ‘ewpithposBeg tnsepsdaeled-g eIV A BeRUMINE BRI ad19Keyi on oft t he

virus, such as the Bol hedrin gene.  and pl gced n%er control of the
pol yhedr i noBoR S BoTail ket it phitult Tl B ool d ARIdEs | e aBhaer the
pol yhedyy 8 90'SsoyN 86 Dbt AGEuRb AHER HESESARA! (el Edtfiroh@Clibdagd coat protein

coat. The recomnbi nant viuruses are then used to infect S." fi-ugiperda cells
or Tricl amplhosipmdadibdoomey sy unpesihonpred Subd tanatder s1p; expressed (Smith el
al., J Virol 46: 584, 1983; Engel hard EK et al., Proc Nat Acad Sci 91:
3224-7, 1994). Mammal i an host systens for the expression oP¥%¢tonmbi nant

t ei il I
B pai no. 32y BBl AEopPA 0o WBERRS 9D gBflrol spibidBublesnflien C° o
prot ei n oninuRsssaBILess R ¢r-pespishd ‘dseasdea10m yopdiohisomprsnngdéyat will be

useful in providing protein activity. Such nodifications of the pol ypeptide
i ncl ude, IOUE6ta0ier SIBPISPY ‘AFAIRIGURRIASQIREERE,J0aL T-b FONRISHE 6P IdaliW ¥’ @ ycosyl at i on,

phosphoryl ation, |iRidati, n cylatio 0Sit - ti.on rocessi ng
whi ch cflég\}gswg 86&%}3‘?@9’1 2@?‘&? f‘I%tLH'gai’pgr17 O{%gmﬁa%v%@ﬁ%%h@gﬁ%%g Pﬁ) ant for
Ccor r ect-phdASRY AduP ool soffrordttvedp Suenghib@buer i {61 Rako fesonesltks such 20 as
CHO, HeEa, S5!3DCK 293, W8$J, and tphe | i ke have Li'csfl)eci fi chcel [ul ar machi nery
and chanaserdeigo isesodouhrinileqs sbeanbsteinioid swidwend vioppabqmuA§i t i esgand
may be chosen to ensure the correct nodification and processing of the
intro Q% ﬁ@fe

ducHAITFY FUSTHOHITEPR L (T4 e AT WHSHRRE A0 AERYP ned cel | s
ar e used 0fssf 99 1b Hor rinillodie® iy PEEYGH 20N RIUBLERR wBiithds Such stabl e

expression | i'rable.” Once such ce are ormed with vectors that
cont aiyuegmicpeiiaiak® 1oresk)erssropiueng Auiitekodn# Apbes o eidwop presgicosuensset t e, t he
cells may be allowed to grow for 1-2 days in adn enriched nedi a before they
are swtched QHb-(QEﬂQ@@tNVEIQ‘HBHﬁ%OFSFﬂPE QYR BIOBTEXR I EPS) @ UBERIA§ned t o

o B PEA AR Sl 0up | GRERE S R hlgn 0y
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WO 02/11 G3(1 G -49 appropriate to the cell. PCT/US01 /231135 A, nunber of

sel ection systens may be used to recover the cells that have been
transfornmed for reconbi nant protein production. Such sel ection systens

i nclude, but are not limted to, HSV thym di ne ki nase, hypoxant hi ne-guani ne
phosphori bosyl transferase and adeni ne phosphori bosyl transferase genes, in

tk-, hgpnisioge sadubAahdsop beagesisme) ydsv‘éh?qu T2Pdjis-oFelaRod; paer esi st ance
can be used as the basis of selection for dhfr, that confers resistance to
met hot r 81eaa1d;1oKpdor SHNERSAIIMPBEIST WENEKIA REEIRI60IHHHRERIPYE] 2ntided neo, 0¢ hat

o ohl or sul B HaoRgBPES Pia: bonoubhrErtt udel el SRS e .
Addi ti ongbu SRl ARhGuERRRS, ?J%a&vﬁ?ham:;&%g 158y kSHubhihe off RBpipMabeh al | ows

cells to utilize indole in place of tryptophan, or hisD, which allows cells
to utilizgnied st ped10d Ui Hne P PATSE di nelr At rfesses.h st ugyinvisARa[wi sual
indication for identifjcation of traEsf(l)g ﬁnts i ncl uyde_ ant hocyani ns,

( 3- gl ucur oRAAES &Y FRPHGPY ST S aFE)0s & S QEPPUASAUL WHRTE RSN s ubst r at e,

| h f . . _ . . ! . . _ . . . .
ant hor PRERR TR - N e B R T St at o
pept i daspidmuger:pN @M soius) anpaoiyp epsprdedbd absgompidusyoas a

conponent one of the Hu-Asp2 substr ate peptides of 20 the present
i nvent i on.TETR{SAUANERH AL L ECLPRATOBY LS PEBTHN MOHRH B AHMSTUIEe! (hetehder | vi ng

DNA ('t hat 1 1 i that |

nodi fi cat Pg'[f‘l’?&sj%%%rﬁm?@‘ﬂég?%ﬂﬁﬁggﬁ%ﬁ%ﬁ esu%ﬁgégégﬁ éﬁg%{?g%ﬂntso prepare
and t estyds@iie pa6u Vel jodtoSIurtieros B¢ 83dABs @dsy Al sBRIRu®f qde ufebegoi ng
consi derations, by |ntrodUC|ng one or nore nucl eotide sequence changes into
the DNA & WERSYPWSULIII2S Tpiied JRRWsN PO S AR FSEOTH GE ok SIGILEPAWUL ant 67

t hrough the use (gf S‘,l%eCil];?'iﬂf ol i gonucl eoti de,se uenfcl{%i whi ch encode the DNA
sequence of PREIGEW H04° U Y PRI IGRE IO gé%m?} MY ent nunber of

adj acent nucl epid 580 BSdYdod Sud (diy S, dfbgBYs Size and
sequence corrplcgyggg?%tz?%r n@agst%gbl(dgldt%g on lr)‘%ﬁﬁﬁscl[%jggf of the deletion

junction bei @g Hvavens epnpTymnoaluryiasaidostl me pstoio] porepdudiFos mrelem30
nucleotides in Length is preferred, with about 5. to 10 residues on both
i des. SFOPREP RAAET: BP0 {HBNEE /BN UIBRIAG HPIE oS0 (198991 Ga1l G - so

PCT/ U Sl | i i I ge vector
t hat exi stéaté)ﬁﬁg%?ﬁlgﬁgﬁg%}g g%éﬁgﬁéfdtgﬁhfgx %gﬂﬁoﬁﬁéﬁg%ﬁf%?ﬁ{%wpi cglR
vect or spuériipibL1-R)§ vtyo-wdishe ofnetl yudregengRigdivatbo dereyamia jeigued as the M

13 phage. These phage vectors are commercially available and their use is
gener al | YN VRROU i BQREULIOIE¢RoEIES sHien PPRAPALTOd: 32 & FEIPIODEPBIE 12419/ dR d e d
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In general, site-directed nutagenesis is performed by first obtaining a
singl e-stranded vector, or nelting of two strands of a doubl e stranded
vector which 10 includes within its sequence a DNA sequence encodi ng the
desired protein. An oligonucleotide prinmer bearing the desired nmutated
sequence i s synt g%i cal | prelga[ed. This priner .is then annealed with the
si ngl e- StPEHFSH™ B'ﬁ?@p‘éﬁ’éﬂ? h SSEIRIPHE SURPGEIR BRRA o4 HI SRBPRI0f ni smat ch

ol yrrer 71 ng Edyabe TR Ao BRSPSy otk PR AR kB e o

or der tocfanpbebestiposdnpioesd $7@bdippmmiat (g ORAlI DESPYERpHIIThus, a
het erodupl ex is fornmed wherein one strand encodes the original non-nutated

sequenc@deaIdt #1B 23U dY 1 Pty AR @3 HE@NITE DESHATT b Hut@rT:ON ATRIES)
het _erodug[ ex vector is éher; used to tr Q;%f ormzlgq[[)ro%ri a_tﬁ cells, such as E,
coli ceMHs A8n &l QNI GHS/ Jaldch e PYRY  iPHE | JHEFE i 'R 1At or s

beari ngo{hg yaH a&ﬁgmgtgé?g@@%ﬁﬁ P3O R0 1d o0& 'éﬁfﬁ;qs&é‘ﬁ;o/gﬁfg}ée descri bed

approach for site- nmut ageniesi s is'not the“only net generati ng

pot ent i al byp aasgfiag ssonbals qepéjcdg ‘FRenp ssndafpicas ‘QEIONIMPIS)ERNt t ogcpe
limting. The present jnvention also contenplates other nethods of
achi evi-ftoA St 40eRest €1 988h Azk T A LMD, (it O3S} VAY - AISSPEIGabIHant 2s

Py oy PP 35 SRE s SumenbEGen IR oREEDD sl BB on, 11
w | be desiy sbhendaruisoinn dies DBt tsy ey BESSRRTaleRDKKON. 30

Protein purification techniques are we nown to those of ski in the
art. Theselpgedmimgwespdidunianoites gay duvebproe herusr mde AfuogowBengt i on of t he
cellular mlieu to WO (12/(1fi30 PCT/USI | 1] 23(13S -51 pol ypepti de and
non- pol ypepPPaEPYFHOAF BWs*?ql-éWHﬁ“ A AER Y HE MR de or pol ypepti d€§ of

mmy be further puri {1 QOB o AT oret g ahy & Gid O PaBreRaRe | M e est
t echni ques tyepastiseyORAITHRS amwmmﬂ;ene"w-':rffimm (woiy Bl cation to

5 hormpgeneity) . Analytical methods particularly suited to the preparation
of a pubeeqEREY idd¥ WHPEs PEERRGRAYes-H ROIRPGWLER Sploe eI 0Ty 1:ON

chromat ography; pol yacryl am de gel el ectrophoresis; isoelectric focusing. A
oarti cul OIS SHANTBAS LIS HB A 50 B (VPTG HEPAM 9128 9 dOWHEE Geei n |1 qui d
chromat o i I i Qi h

(Pl SRRt Bherou brf MSe R HibeRAl 26 B AGEell A Y QTBhRRIAPTY

puri f i cataumo] s@n gavnyoantngs bayeuenipposuraang] ud paseg ubstant juatordop fi cati on,
of an encoded pol ypeptide, protein or peptide. The term"purified
pol ypept JUREIeLSARY WD £IT8 SEIHEXO288 (4 DM EHEIES) YETATASSHASI I ef er to a

b ot o1 nCE ST Lot Asds SRR T B MREBHEAMTS [rs i
nat ur al | y- obt ai naighatit 5t 8n Aﬁmwa@gggqp@ PReR P ol &f S ,(?};uﬁept i de

therefore also refers to a pol ypepti protein or peptide, free fromthe
envi r onnmeatesioad o ‘ML, t IUMEYOUR HOUPH Y DEASI pseofas 02 ppildodATodpirsng pad”  wi 0l

f t I tide, t el tid iti that has b
subj ect BHTIDHY 03K BHaAROR €V ABVETIN FORS L ERLIILE L BRLGHEADS, and whi ch

conposi t io%lls[%%tlﬁ.rttd}s?;ﬂ%qi!ﬁ\]ES?g%?dﬂstO% RARIEESEH & abgi cal activity. Wiere

the term "substantia ur’i is used, this designation will refer to a

conposition in which the pol ypeptide, protein wnogepre stoim%, dhe myj or
conponent o{iathe conposi tion, such as constituti ng about 50 _% , about 60 %
, about 70d%3033 86" 6631 Qbodt OFS) 6V d-H6% 1¥01H BIWANGF SIANS&3BAEhe pr ot ei ns

in the gm 6OTRNSS shRBnbas apudad ¢y jo 150W pue WIPWOp SURIQUISWISUEN JJV 9ABY <
[[IA JONISUOD SIY) ‘AJ[ENUOSSH “UTBOp Juelquiowr pue Suroeds [eIneu sy omumur o)
JdV O] SPIoE OUTWIE /G [BUIULIS}-T) SU) 5951 UFISIP SANEUIONE Uy
'paA®ald 9q pue 7dsy-n[ SATIOE PUIq UED 11
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Various nethods for quantifying the degree of purification of the

pol ypeptide, protein or peptide will be known to those of skill in the art
in light of the present disclosure. These include, for exanple, determ ning
the specific activity of an active fraction, or assessing the anmount of

pol ypeptides within a fraction by 30 SDS/ PACE anal ysis. A preferred nethod
for ass@spbdigsiihSprpueist yomidadAbd aotsnpBurppoidor@digppaie t he specific
activity of the fraction, to conpare it to the specific activity of WO
02/ 11G311( PCT/ Usf 111231135 -5~ t HEODEYIPAIN 8W0Oact ,"dand to t hus cal gl ate
the degree of purity, herein assessed by a "-fold purification nunber." The
actual units used to represent the anmount of activity wll, of course, be
dependent upon the particul ar assay technique chosen to folg,ausd he
purification and whether or not the expressed pol ypeptide, protein or 5
pepti de extistdiox ) fefesse xohp IWPHOIE Y “WRIPPWUEOtE byl (WEF8AlsIabl e for use

in protein purification will be Klg%{fnovm to those of skill in the art.

These i ncl a@le‘?l IB’r““é‘%’éNﬁ%‘?”Br@é’B\F?% VAR AR T s O, PEG
i bodi ; h .

cont 1 PHGRITE R SRuBes 1R oKy Bl SNSRI PnoO S KNS R W 1) 1 F1 on,

r ever s epekfightameyurydreonyjdayanist posssmdxabd snurbyid bosnptamgr aphpgm soel ectric
focusi ng; gel el ectrophoresis; and conbi nati ons of such and ot her

t echni quéSALINRIG ‘TAEEAAHA £ PIFHEINRT 30 TRt afotim WIPWHQIAE JegRa 9Bhat t he

order of I i i £l I RSt ed, or that

certain o%fs g%gvﬂ%;}:ﬂggﬁgoﬁ‘a%?édﬂ 5’1\3@@"!12%@%;#4%%?%@8 I@gi n a&'@%ﬁi@gﬁ% net hod for the
preparation of alsguligt agdsk@ip Ay MuAbigh &4 spatumen tonsithiq i0jzeigeaebp or pepti de.
There is no general requirenment that the pol ypeptide, protein or peptide

al ways be pridQ4ecs PR OBRE FUpHEHOHON MR Aadier d pRIedAID $npyetont erdgl at ed

that | ess substant] all i fi roduc i ] 1. ha utility in certain
enbodi rrent@u{l&ﬁé@t‘#%‘{‘b%%%ﬁoé%ﬁﬁg an:f;i) 9%@ S%%%B‘Fr‘ﬂp?ﬁgﬂ@d by using fewer
purification steps in 20 conbi nati oRga@f pBYII3LbH g{lﬁbﬁ?elﬁgﬁ&ﬁxg@m forns of
the sane general purification schene. For exanplé, 1t is appreciated that a
cat i on-T&:puk AryejoT ahesrm XA D NOLDEY BRIYPUD oFd soxpisqes $Tqwkody a0 HRLC appar at us
wi Il general l‘i/ result in a ?rea er "-fold" purifi %ati on th%g t he sane

t echni YUPTTHFYNS S ey P81 IPBR HrE st BPVEHFERET o b hTICEFER & WELTR6Y s

exhi bi ti I ?@% i LAt dvantages
in tot a|£?%‘§’8\?3}9§‘j‘8 prg&f{?b{)ﬁhﬁyg‘dgkﬁ {I; M?‘ﬁ‘?hqg%?ﬁﬁg??w ty “of an
expr essemeopt &) Monhiuco gy wieitdept [ruhelowoeds ©punf(, 2p-pop ymmslr) de can
vary, sonetinmes significantly, with different conditions of SDS/ PAGE

( Capal di7d8Y J&UIEWOPEHUSEMIRAETIRUD BHPDIPRYED AMBAWAN:D PHUARS WU - |t wil |

therefore recl at under Kiferi i

conditi ong?s?sﬁgaaﬁ%%§e'ﬁfmhg’?g ul?‘a » @?@gti §ﬁ)%}ﬁ1§‘gg{ %IPJ]%; ?%J% |y

puri fi ede esdi &84 04 (AHQSMIGID TRYONVAT ‘tdsy A\ ddmeqibla) B 3opun

PCT/ US01/ 2311%% d\l/.@Expr essi on Cong‘flrﬁ:ct‘vs’ for ﬁ%{e in the Pr odugti on of the
Subst r aT 31:DR! FAMIS SR \PEHIPOBHS! el Xr-d&Y e sidfHS ¥adwdea Peiounf eubeg6lle necddsary

to express_the peptd de substrates or the peptide-substrate fusion proteins
of the pradedt avasdieA rarREE iy o Bel MeREsd s i he present
invention will enploy vectors cef@hisiig jo apis Sumsoddo sy uo sousnbes
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pol ynucl eoti de nol ecul es for encoding the peptide substrates or the fusion
proteins of the present invention, as well as host cell transforned with
such vectors. Such pol ynucl eotide nol ecul es may be joined to a vector,

whi ch generally includes a selectable marker and an origin of replication,
for propagation in a host. These 10 el ements of the expression constructs

used i Rud Reoouefely sueRtidamoafer éapeimbeskokdohyb shidodekid chgr ei n bel ow,
The expression vectors include DNA encodi ng any of the given peptide or
fusi on pEHEYPEEHE | U IIREIASHD DIBIDSEr6H666 e FEEdL 8N abey 6SE DI Boed oper ald y

| i nked to_sui t‘abl‘g transcri tio&% or transl ational regulatory sequences,

15 suchSdd £4fosE eI J¥Fd oM FURRIHP PRRCHFIRIEE B30 ST PRUSHOS | nsect
gene. Expnples Qf sia8ubadsSmvuries %@§1shﬂ%hé5§§10&1[;§9[5§é[isﬂhb&ﬂﬁéx dgr onot ers,

operators, or enhancers, nRNA Ti bosomal binding sites, ahnd appropriate

sequenc g ™ cOIMgraphdt} psrdqoivorsybsiene] ranol gtz {1 heNtesmg
“expression vector," " ex‘pl)ress_ipn‘comstr‘ut_:t " or 20 "‘exg‘r essi on cassette "
are used DREBESEH AN EABNYIVPdoBdhotiL 998 & YHEEHId Safli -6h8 4RY taFd®deant to

i ncl ude & YWoeq gf i gl | Lh&h,,codi ng, f or
2 gene. praNILTT b2 R, § B AR pE AL T Bt oA R B P cqutnee

I s capaipm jobseajmngpdiedusmioobigrkinofined sieajage; wior@ ¢ St Laddyg veypsgsesi on vect or
fox expression of the 25 peptides or polypeptides of the invention will of
cour se 28R EhHMAAEDIRA KEAYBETT PG4T S Ap@ PPN (Fo8Ndand is within the

kill of th di ti | | t
ncl ude peDNAS (1 nyi 1 ogen)  RICBCOE epEr AR B e RiBer o7 00°

vect or f Ofes8d@ GERE10M U urtshAsAr&Seify oiNE5dres)o hdy RetiNA3etm| g
(Invitrogen). Expression vectors for use in mamualian host ‘cel'ls 30 may

i ncl ud&e P AR FUBHdodTEIO 0ARETE aFikiealilahalls TOHFIT0P! ¥B JUshdErnoderved fODM
viral genones.. Comopnly used pronoter seguences and .enhanc sequences
whi ch TR G R sl SRty wISHRI68 3N R NG T ccent

i nvention inck &Ykesd S’glﬂﬁi_udidsﬁg&%gaido 127 BA8 PorEduRst dilaER e Man
cytonegal ovirus ( , Adenovi'rus 2, Polyoma virus, and Si'm an virus 40

( SV40) ueMatthouis st oBeatble opzimlmdqdm go abmIqEErad) padesE @es sparodurot or s ar e
AN S e N e I i
T s R e e
pepti de sybgtaupteiein IRSHYHHOQMYEaRnG seqefuiidemy ssjgsM se saoge payst|
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i nvention. Coding regions for use in constructing such expression vectors
shoul d 10 encode at |east the (3-secretase cleavage of the peptides
descri bed herein although it is contenplated that |arger polypeptides may
be encoded as | ong as one the peptide generated conprises a (3-secretase
cl eavage site that is anenable to cl eavage by -aseapsgaiiwpedsyr ot'ggse and
preferably Hu-Asp. In certain aspects of the present invention, the
expression construct 15 may further conprise a sel ectabl e nmarker that

allo for the detection of the expression of .t .de.or lLypepti.de.
h ! aPect; on o fel ELT EHEE £ 5.2 B0 RS he

Usual ly the inclusion of a drug selection mar ing and

sel ect i 65k)@hudd SIS ETRNSwORPL-[XANP- P NGATY SpMIodPU Py I-Nspddygr onyci n,

DHFR, zeocin and histidinol. Alternatively, enzynmes such as herpes sinplex
vi rus t RpBdadi atelAMieA RSP AY tkIHQ MR -t tpuoq-spudal ewacuerymwaEmeiduci f er ase,

ol ogi ¢ THNOUPES ‘R B BBy SRR CYRIgRL: Bt SpERtG such as

the FLAGusY siRpdd-LBinehew i R APL-EG -Sedh SRy Sh@meutdd agen,
Chat svvo?it h, ﬁ"SCA?Q’ m@%ﬁmﬁﬁdép@?@i oInaP)Iq%/, le ﬁjtﬁg%lzlloone Igmtlr ansf er ase

(GST) syeprlvd (PRmemets W] sRinpaid weyp, Suapy 1oy thusney bmspubi ppindegl 25 pgpt ei n
system ( NEB, ng/erlﬁeé[, % ?KIQSO ‘ng% be used. The sel ectabl e marker enpl oyed
i s not bel i SVEFIPHABECE 8P AHRT, SYVeAYARSHER ¢ YUPEJEbl e of bei ng

expressed sinultaneously wt hﬂﬂﬁgﬂgéﬁh&ﬁﬁ%&{g%%Bgldﬁo%gg%?w oduct .

Furt her exanples of sel ectabl e narkers are nown t o "o shill in
the art. RaydebrwlcaundiyjopKeireraygsbrsieldmotaf)jrermadke pee vlndtunmyonesgnpl oyed in

the present invention are neonycin 30 resistance or a G-P marker.
Expressi on r ecfift fESO¥HEY a&@ﬁ?%%%%@%wﬁaﬂw%ogm«noa@m i TOHREU  wo

[ 2 2 paRe Slrledi el Ao o ot R BB Mg ST O blif Ldegz2

di scussion o ari ous’ regu el enent’'s, such as e not er

bot h vi raljresyo ssapfsal)] aroweyeras ubiet papagdiosm used (45 [ Ch g seX@glgzssi on of
the nucleic acids of interest i ho%t celé@ . El eggnts designed to optimze
mes s engePIRMIRHABNPSHON BTN {86 Glt) 804 971 is-’i”"ﬁlﬂl‘i SHORBPE PUE Y3k e def i ned.

The condi tg « f OF, : . i N L mar ker s
for est abl'qggﬁf' Sggrxaéhe t 992{%8?%&252{'?&%%3?9 %E%Fjg%s %g?%%ﬁﬁ%%duct s al so
are proveedoyan wpoangel gppntatat lur phsojexpspegiuosiq phretisnd odrieg: sel ecti on

mar kers to expression of the putant phenot%/pe. In preferred enbodi nents,
t he nucl efPATHER SBRBSdHEGPBFRE Y1 FERISI0 et 199 #oBF 491968 FAYCT 89 Adi d endddi ng

a sel ectah [SI'P% i [ iyt L r. A

" pronot er"k ef er éﬁ%) @IW%@S%Q{%%&?@%%{;%? z%%{&/é? Be‘%%ﬁ%e’ﬁfﬁggﬁachi nery
of the cel lsjoumg rdg Qudedusyniyigid g1 eopinerayy sman pbyRdbrcoyumz ki at e t he
specific transcription of a%%ene. Nucl eot i de sepgquences are _operably |inked

when t Y% PEEHFERKPYIAIIOY SEYBAR & FURET Girab AP IERTERUP 894 AetAA encodi ng
the pepg G;g@ wHERESd @l EosBld d Fsg.f B{@F gﬁ@@g@g&&&ﬁe sTHMiS,c @ pronot er

nucl eot | sequence 1 s operab gl ven DNA“sequence if the

pronot er nucl eoti de sequebqeEsdp nexf Siet]loset(pegigerdopt FggTogh] ibepsgauencey
Simlarly, the phrase "under traascri ptional control” means_that the

pronot er i#N ROtdhd® RN 86 {eMISe HISOSHH EOI AP e GHLrais 1) 6T KRG M2 o t he
genc. TR Lay Nrnar bR PR R EPRREN G BT A) PR T SRRRRR " © 11
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transcriptional control nodules that are clustered around the initiation
site for RNA polynerase |Il. Miuch of the thinking about how pronoters are
organi zed derives from anal yses of several viral pronoters, including those
for the HSV thym di ne 25 kinase (tk) and SvV40 early transcription units.
These studies, augnented by nore recent work, have shown that pronoters are
COMPOSttud hairhed Qs dsinaitio My TS RAGR LRRNG Blrbilibs @fopdpRS 0xi mat el y
7-20 by’ of A, and contai ning one or nore recognition sites for

t r ans coligdrpedlst QEIN \CHIQHS §0 SIUspbassRioR JIp[oot ei s tettop Brsquiamsuandul e gign

each pronoter functions to position the start_30 sit or RNA synt hesi s.
The bochl PHERRUIOR ASRES s epRREow aSPBd AN IoLAioIan 1540 Sy AP Rht or o

| acki ng s S L AR Bl i (12! (1C3(1(
PCT/ US( 1% g@%@é’ﬁ&g 37 g?m Sggl?ggéggggg}nucl eg? gggif&?%aﬁg% a{'{sdzw%/\e!ﬁ\g{aand t he
pronot er foe pubeérEve, seaprapBimasiueo uvanp etesepdogfent, /overy senpgot he start

site itself helps to fix the place of initiation. Additional “grom)ter
el enent s r GHIFEROO THENGN VERHUHWSEPA & SIS 539194 (DBEIV PUL t PSS Typi cal | y,

21t nough HURERE Sibelcha 16 shnpl Rl s ottt SRSIEE S Rouh oS O
functi gaabiediesieriys ud pudgt: ??@ﬂ@!ﬁl Thbge BtRNhE ospiagxaAeuyiy oprididosPaci ng

bet ween pronoter elenents frequently is flexible, so that pronoter function
i s preserved AHBHd & R OHD Fh(RTISYIUBHIGHEEdOrmehr ssne 8ulsendik anot her .

h Q h i | b
| nor eas it TSR 1) <EapeotuRBre Bk w S IR et RO i ng on
the promay@sapeidd @B@@?{rzsmg%h?ﬂsﬁdﬂtﬁhﬁmﬁéo Shfne fﬁu%;s%ﬁe{nﬁrb%d;?ﬁﬁmei ther

co-operatively or Independently to‘activate transcription. The particul ar

pronot er enpbuspbab mroe owmter (®)7ds Heugx proastiios provfousd sanekdi(e)zadivd sequence
of interest is not believed to be inportant, so long as it is capable of
i rect i G HEE,Th IS DiON (U1 ES #EPEANESSE PRPORR Of PRSIPAIGBIQNCE] | . Thus,

acd° aar Ao RGeSt SR OuS 0 TN RO AT Byt bl M 2 s
capabl suasdidoay ngngasarsessrdd i Hrwle bypamonahoqudGapenatd y1 speaki ng, such a

pronoter mght include 20 either a human or viral pronoter. In various
enbodi nent s, PHREI JHRA SERHBHEJANGUAMIE STEOVPANGHA JPEEE 18YUH 1 ¥he pronot er,

A | ) s |
e SV o B o NP B LR A P 5,
gl yceral d@bi;ﬁqlguﬁgmhpcmhmleqﬁ@%{meﬁmﬁm SRR ke ‘@rijusRiy jubdotd are 25

pronoters we known and readily available to those of skill in the art,
can be B §el PEBOPURIThPIFOHHUY 29 S S6PTASYSNHPUB (B)T s Veridish §) elelence of

i nt t. T f ot iral i Ll _ul bacterial ph
or onot er s UV HUBEE B S irrS R BRI wE R o1 oS on of o codi ng
sequence of interest is contenpietRdrdtPsadbhbid d@%‘ﬁ‘%&eﬁubﬁ@%@@%' evel s of

Yy

expression are sufficient fox a given purpose. 0 enpl oying a pronoter
Wit h welidndzpeweieg? ppe fuopesn) ‘pinseld apduEpibIPansops)p [ehorpe Bewioad of t g

protein of interest follow transfection or transformation can be WO
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Sel ection of a pronoter that is regulated in response to specific

physi ol ogi ¢ ox synthetic signals can permt inducible expression of the
gene product. Several inducible pronoter systens are avail able for
production of viral vectors. 5 One such systemis the ecdysone system
(I'nvitrogen, Carlsbad, CA), which is designed to allow regul ated expression

of a gene of |pterest | ' I t_consists of tightly

Fegul STRIo8BPEA E B meR R TR0t Grelyetirrd DRl Srm detn e, o
expressi eg imhie PP EspyuBHb ol bfe Ghlhd by ot hergcusef ul
I nduci bl edsysntle}m ?!gf"}t%ﬂ[eg@;é-lbf f 'gsgfr{seTgt ;]{O%@i;g?/st eg fg (éloAArllotIées%h, Pa E{cj)

Al to, CAdem Huvall Widede [0pe 0 BYIIEPE B rigprddadjsem de¢sBadersipeil Buj ar d,
Proc Natl Acad Sci U SA. 15;89%):5&47-51 1992: Cossen et al ., Scierace,
268( 5218 41 ¥ 88: 9, LEPSFEINIOA THORE it B " 2FieaT URISGNE © FhBRFIY! ear | y
pronoter if isteu W9 ¢ icpt tpnal activation.

Modi fi ed Vegggéggégzsgﬁﬁﬁhi@a%@‘& prQ(S)m)t er% %%Sg‘{]&g{dép% ggs potent have al so
been used when reduced | evefesseduraeprsgsdjdmonpydtyhe pprensggneied e desi red.

Retroviral pronoters such as the LTRs from MV or MMIV are contenplated to
be usef ul i%@?‘&@@mﬁa@‘s} PVIETRPED HOSBOREONHAAT - SSEHIHEISTINGED nay € used

trom the B A "R P cat BN dr B S RROss S EEIM RS HRER ¢ Ui
HSV- Tkunarngsapyidahog speng ofi  Beusdiss mdq@nceqmn@ rgnigems foerhapiedl e pronoters

may prove useful. Such pronoters include for exanple, those that axe
hor non&¥% PABLENSKS AEUQTERRT H'A BYYE 1SR 157 UPUPUOSPHD FEIBIIFHRMBRES | ncl ude

or oot or SORERRFHBARTRR0 SRR o B oS R PR R "2 e

hor nonegeARd bhwbsaragiimaidordingb enentoon fefmi@iued fnohume® dafpdune pr qgent
invention is an enhancer. These_are genetic el enents that increase
transcri pAPSRRUNBIL ATEIHBRGFE BEEAPBRUEIW TS HpHdopH § $BHIWAt he sane

I . | ' e hat is, th
ol ool N IR SRR SO Sy g 1oL T ey
nmore transcripionan@do fy @ueidusu srklkpubari ot fh stueroddoony bat waenxganhancers and

pronoters is operational. An enhancer W 0O 112/11(  30G
o) Jo eouereaddestp oy, ‘DTdH aseyd as1oaal Fursn pojeredas ore sjonpoid
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-ss PCT/U S111 /231135 region as a whole nust be able to stinulate
transcription at a distance; this need not be true of a pronoter region or
its conmponent elenments . On the other hand, a pronoter nust have one or
nore elements that direct initiation of RNA syntliesis at a particular site
and in a particular orientation, whereas enhancers | ack these specificities

Pr orge ¢¢ Sopaded A0d abeey @Sadqng bipemoro \pespppissgnddddggont i guous, often

seenming to have a very simlar nodul ar organi zati on. Enhancers useful in
the present invention are WEPHINROSIPPIEIIRBAWUSS ski'Vl in the art andewi ||
depend on the particul ar expression system being enployed (Scharf D et al (
1994) Results Probl Cell Differ 20: 125-62; Bittner et al {1987) Metl zods
i fa E~azynaol 153: 516-544). 10 Were an expressi on consggkdid@npl oys a
cDNA insert, one will typically desire to include a pol yadenyl ati on si gnal
sequencrretguEbdeiq IpspyEl pedpatiapyidad papoinet [AEOIoneoX AQPeEepdidt . Any

pol yadenyl ati on signal . sequence recogpi zed by cells of the sel ected
bransgent ¢ % AR SSged 48 HR0LL 5308 "GN G H IR SIBFIEREH 8 T8RPy ent | on,
such as BunsRioRRYIaBE pit StbBid'OHRAE uBRth EY ilsda gl yadenyl ation signal s.

Al so contenpl ated ds an el erent of "the expression caSsette is a term fator.

These el ements can ser ve dogeaphag paerespageld emeday sndyaxgn nigg ze read
through fromthe cassette into other sequences . The termi nation region

which is enployed primarily will be one selected for convenience, since

t erm nat.i | ‘ i cat. ‘ | at ed by
the. pr SuisAPrey ERENGRT 1 Bdhif W ERLERUS SR, TRt BB

ter m Radebord {BEdendTRY SlrkofdabisKessiiut hydsheo dolidRag osetdopadiuidisbidat i on, may
be native to the DNA sequence of interest, or may be derived for another
source. P¥l JOSPIEASANSCIHH BT PRGOS dRVE PO¥OWIPPRULISe of i nternal 07

ri bosone 25 entry site (IRES) elenents is contenplated to create multigene,
or polycistronic, nmessages. |RES el enents axe able to bypass t 9 ribosome

scann! ngaegal s ph oy RGN 6 CaREng RIS KgTsh ok P AiReo!

translation at I ntern | et er and "Sonenber g,
334: 320- 3260¢ 9IB).. ‘9 IREHOS [90Een b&LL, | @ MIAS o eIy f:sitbipesi wannavi r us
famly (pgl i ovirus and encephal onyocarditis) have been described 30

(Pel | et i ePTAHICEBHIHYLTYMO? GHEMIOH FRPHC YR s FRrepyanREE. £ IS Fanmal i an

' o 5 QQn | t b
ke oG B n A wRRIRO e RS o DR S A s G e £ & g
f r anespo udnhtal pijgH ogemw; vemdiing {g080e soq areddertunap sptusiadugymiter , each

separated by an_| RES, creating _polycistronic nessages. By virtue of the
| RES elP3pRR AN HOMSHIBN T BEY H?SRPPF%&%U% 0@&:1—5@&%&5} F’SdEW podEh®s f or

ef ficignt j {0l Erlqess §d cl sed using a
si ngl ﬁ%r%%@%en%%e%%ﬁbpiﬁg r besciﬁgpﬁegﬁe &pgg@a%@/ /‘iﬁi?@i er ol ogous
open 1 e@ghngo Go@pPe £q pokeutibid e kay § BEP 16] SITROIBpactbidso) pmloydes genes for

secreted proteins, nufti-subunit proteins, encoded by independent genes,
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VI. Use of the Substrates in Hu-Asp2 assays In specific enbodinents, the
present invention involves assays to nonitor the activity and/or function
of Hu-Asp2 and nore specifically, the ~3 15 secretase activity andl or
function of Hu-Asp2. These assays will involve incubating in solution an
Hu- Asp2 pol ypeptide with a suitable substrate of the present invention,

usi ng cl eg@Bzgseoinstthayy8pt iCsheysuhsy)atne ¢ gsreaonmasy fue) sdantbiqés pipr ot eol ytic
activity. 20 A Assay Formats In specific enbodinments, the invention

rel at es VSTHIGAHEEHABIFIBPROORHEOIRABINIAIPEHPIBHE SHELPRZICAMRN STRSAAWES e t helE

activity o r ﬁ&;\&ﬁ - ‘ I I n one
vari ation, Eﬁgﬁﬁﬁ%ﬁﬁg@tﬁgﬁgﬁ%gggﬁeps of%ﬁ%%%%ﬂln%ég%l t he
pept i dessgnuknigt Moqpiqtenandab) fehere pagrt) A5 1 01\perdaian senteadayposi ti on

conprising an Hu-Asp2 activity in the presence and absence of a test agent;
(b) det er mi P REFAITBNCPERERIBPBVEWE 2AUHE p f9IdeniBledigsielnpipY dteDe0al the site
between said Pl and Pl' by said HU-A[Sﬂ%Z in th(ggdgeréeg nce and %bsence of the
test agent'O%dd 9§69-‘€€‘)“9’c‘6‘¥i195?‘i Y PERPHINE PEATBY SR 1 VPEYSIHW BTG - Asp2 in
t he presenc | ' t he test
agent. w0 (P20 TSR MR ey S e T, PO o T
nodul at es gpue poleloesy Apeubyetare sdiirudspR stulp@Ep 4§ ayam Jeld eopemjouem)t he

Hu- Asp?2 activité in the i)resence of .the gei ﬁ?e?t i dentifies an agent that
is a modul at 87538 (RUFRIOMNGE FUPBISALKS; O AP0t ‘é‘”e 8 (RIS THE @ ased

cl eavage r | I oni sts or
stinmul at or S&%éfd°§?8%£§mmﬁ‘g‘ %%%%??}Fu@ﬁg%?ﬂg%%ﬁﬁgktﬁg) %p}ggg decr eased
cl eavagengr euswoamnedoasu guog Widqrssuonklieiion iptaug se gse who spesonturi nt er est
because inhibitors of Asp2 activity have therapeutic and prophylactic

i ndi cat i oB9SH SPUEPRAIFURIRNSE PEVARPIAB SRAQIBAL 84CAQIINE IPHM 1§ SIS EBBse 0r0d t s

10 synptons r | O | ' be nodified by the
use of pepti@é%BétIﬁ% ﬁ%{ %"#JB%%;EF%@%F%X?WVVQHW%ﬁ%n pl ace of APP and
APP pepti de_ sequences) are descr! bed_ in PCT Publé@adel® Byt 8 0S¥ _00/
17369, and in U. S . Patent Application Serial No . 091416, 901, filed
Cct ober 13 e 49890ndeds RSeithEQ PPISHERIEUSTHATOBIITIG U5 SHISREROGHBP oIt hei
teachi ngs rel ati ng to Asp2 activi tay assays; aB(d assays for& m)dulda'&ors of
Asp2. actl vHE ST SIS ASOHGG Tious 1ok RO fop o a3 ittso At spndd
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bi ol ogically active fragnments, anal ogs, or variants, thereof, for exanple.
Non human orthol ogs of human Asp2 al so nay be used in assays. Such assays
may be perforned with Hu-Asp pol ypeptide in a cell free 20 systemor with
cultured cells that express Hu-Asp as well as variants or isoforns thereof.
For exanple, in a cell-free system the contacting step may be perfornmed by
m X1 ng feﬂﬁmﬁum@%ﬂﬁ; SaENER Mipest 513%1@&9@?0%@ %@ﬁaﬁﬁzﬁtasim(‘ys URShbahes:0f the
inventioh, in the presénce or absence of the tést agent. For ‘opti nal

resul ts, thegdempymeuaswmidiheieyyissoumisesapogdienudgyuan eeng ubsoaid -8l vy 0¢
purified, mxed in de%]i neg and 25 éont roll edga;guan ities, and mxed in

appr opr i at'BPHUP FHFSUPH SRUSE PPy ‘S8 IR RIS YFLQuLHIGM 46 30c

physi ol ogj Ll Wall ijovol ve a measurenent of
BN ter radyioy RSk i SRR A S R R Bl Fay vl ve
measur ement of anot her paraopsardnpiqakip/aeadecdeaageqdpre seednpl e, the
peptide substrate rnay contain a quenched |abel that beconmes nore

det ect at#HERRG W sIMAIAEIRD CloEsHY 42y 827835088 RIdRE U HEUQISIHEIF BRI Iquenchi ng
noiety. At tv t) t e fix . N-t erm nal
or C-term ngglﬁ ?@nsjéf’ Qf%&)(}&g é%ﬁ?%gﬁ \7\%%( g%@#%@f% %§$ﬁ 5%8%3%@‘38 sup_ﬁ%rt )
n Lhi s arg anaasmnl syiehegyBae(FBION® TRASHES S0Py sl 788 ol Mudise sol | d
support of "a cleavage fragnent. e rel ease nay be neasured by increased

| abel istey 95U, STIP edletl ‘SHEe0YHAD PRUTRONSde tng Ipnpus stoubagedpor t .
Alternativell¥ té(Pe rel ease may be neasured bé/ uantitatjve capture of the
rel eased peptPiQd! YEWQYIOISX Il pst AIe i ii5a (! Bh TR BI® ure assay,
384-wel | MeF@rdet® £51 2 §- oD b RAI] Grons S 1ax B ¥ puienand SO-, M
of the corrpou(g'd tEE) %Zeﬁt'&?stel'dﬁar eapi%g%bato'ed f)ér %gﬁ%érﬁ%ng [{Lﬁg xlelacti on is
initiated by th® @it som ofes@s Onddgou et eniif es@x ampdgrned ¢ 3°2) 0z
Bition- KVEANYEVEGERC\[’égs-O%on reen] KK. In the fc'lfnal assay 10 conditions,
t he vol ume S{O43(HISHPREP SIS m_qy?o,a; R G el dy - (STEMQTRRPRy 12X or

| 5ng/ wel [,): ' 9 gsn@g d T ssay is

i ncubat e%il))lg\eé?%ég\;éﬁ?*bgﬁ/\o ?ﬁ“lp g’n’dog/erat @rs e r?go%s%é.sr{ 6el-gc |oﬁg""lc')lgx""tchggrlr(ia nat ed by
t he addigyivopeumiorstie.;3sdall ¢s1019akl uBissardAdn vajd grimsoo Qo ipi@bupd reBegdemopearpl es of

substrate is renmoved and t he cl eaved and/ or uncl eaved bi oti nyl at ed
subst r at eMPEIGRIORIIPEY PPWIGISAEI) SN FIOHS FUSBRLIL P PAPHIOBPH e | s

oadi ng. PR el Ploiihe BUHER pp ORUERRINGT 18 3P0 S BAHSNRL oY y st (e
485/ Em 5gfhos ONzkiBh og Seaysdidisds 18Ry 1didaUbpeolars ¢6 Mokkady f-kabiRpsent

pol ari zat'i on assay. Fluorescence polarization is a Sensitive, facile and
non- dest ruct i VeUpRwep! K aeprribdsad ubsnprp wppdall aw spupnrden oidiso@ s ect s of

t he (3-secret“§se sglgsci)rat es of. the gresent invention. It can be used to
moni t or ™ t RSP LR e F AN 7SS BN H B IO SRS ST PO As p2 enzyme.  Under
controlled conditions, fluorescence polarization neasurenmeghsgan reveal
the extent of "nolecular tunbling" of a fluorescent nolecule in solution.
For exanh g9 ssvusniwk epndddeasyidaronitth sapislodfiad todwol §uwhperd26; paliyexd e woglid be

expected to tunble rapidly. If irradiated with polarized |ight the rapid
moverent of tHERARLERIOVRUIBRIINPER P AN PRI SaR B HOPtRIdNS

depol ari | [ , A [ GO A ,
poloari z:'itéfl %‘H&\i}‘éﬁﬁgmﬁ%%@ﬁ?%@g C%g@??sﬁg‘%&@c{o‘ze I nc?lgggégdagr%ﬁecul ar
vol ume of a Iapaeopsiencudiesonorsssiduagr: @ongehexurwo ubgusiopat josprdddcul ar

rotation (tunbling) process. As a result, |ess palarizatign of
© SOPOOUD oIy 991anbas apnos[ont ¢ urdlagm pakojdurd aq Aewr AJo[ourjoa
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30 the incident plane polarized |ight would result and a higher

pol ari zati on val ue woul d be neasured. WO 02/11630G -62 PCT/US111/231135
By labeling a snall ligand with a fluorescent probes, changes in the
fluorescence polarization resulting fromthe interaction of the ligand with
anot her system conponent can be neaswed. Such a nethod may be applied to

measur g 1¥ha FiEeRes-topdidivaisay gt i @y hpbwe e safuengy i orefepaleand a

fl uorescent enzynme 5 substrate. In an exenplary fluorescenceé polarization
assay, in Karl!?%@lﬂ@d@anGIPdWOamﬁl umapmbl&acqua[:ast@ms.sm velthepdesizy me (©. SnM

o, Comeitt, (30aa0 oo VBB R AT S5O0

Bi ot i n- GLMKIERLSES Y BVERR E‘Y%\(T)L%ﬁat t@g@gl@]olq{ PRhsdh SidHeBRnsbstrate 10

cont ai ni ng a non- hydr oI yzabl'e I--P,” "position)”to a final

vol une @§ p3swiibyeld srehesMaroalse psgayd e Adirteronseqaate w Zped iswhuvol une at
pH4.5; SO-M conpound, O SnM enz%/% or 1 (g%/wel | ; 150nM substrate, 2 % DVBA
and 0. 00191WEN“§(§‘3 PINBO 3R 01 PRIIGYE UBEICEY UPI8 BSPSUdLs at 37C and the

reaction ter f n of
mmnopur e <Eangd; Y w0 Friia pi pRo AR ERRSRUOAELY st
ature fopug: mmm@a@ ﬁmnffd HoseReRGhoup Shying A§tpo@R oEgsyedmon an LIL
Acquest (Ex 485/ Em 530 ). Also contenplated by the present Invention is a

bi ndi ng 099 JATHIABEM e KEEEPIERAS TV (HETIATFRATELTRY PEBoMEIdas Wawagi te or at an

non- hyar Bttt bR ALy StheS 960 SRR 8 s BB ) nventi on

is parti Ctﬁdtlé‘d;)ém@fs@ﬁs?jﬁﬁ(im JuSionpal afdﬂ:&s&bgafsuo«ﬁ%cﬁ@do idad agsays, the
presence of statine derivative at Pl renders the peptidés of the present

i nvent i oovngcmi Mnypdsoby Aesogreatonpoheos, ma1m upngiupdIney Heedubwos st es f grt her

be nodified wthkead tion of prorlatefluore ent tag e.g.,
BODI PY! FPP% Y PRIPRERSH SBHRIG swgdpyial Dug Ssfippe Mﬁéﬁma

tat Re‘ﬁltl m

:y(rjllt Ih(ra]gi gggé gjr?g[b [cI)wn thQ(;?ﬁ%e?Ef/t %%Isééﬁggzyme Jg(%t%lg\/l#{amA Tl orescent

deri vat i veymdumnosuomtviin wosaxd é@&d@t&u&bb@ﬂfﬁ@{ﬂmdmpm FL)), aI SO was
synt hesi zed and enpl oyed as gescrl bed bel ow. The él uor esce pol ari zati on

of these statine- devqwemguls 9307t 81 HPSUE B8 1 FIRPUR R qu—iovvever
ool ar  7at roRPpER S GHIPBSRoR A RhinRob F LERTEe: B SHARRREE. el on
refer to pioubhine &ﬁemedqjuu agund ki mﬁemm;m@mhmﬂ@ut wely YhEpiuse g
non- hydrol yzabl e derivatives
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WO 02/ (I fi311(> - 63 _ PCTIUS(11/23(13S containing a fluorescent noiety
may be used in the fluorescence polarization assays. A substrate of the
present invention nay be | abel ed as di scussed above and used to develop a
fl uorescence pol ari zation binding assay fox the HuAsp2. The equilibrium
di ssoci ation constant (KD) for the interaction between the enzyne and the

subst r at e«hHKuRRHhRHR nPRif VBEsE oG b asRENLEeiRMIgar i zati on changes
whi ch result froﬁﬁ?ﬁgt?ng t he substra?gequth t eI' enzyne. To determ ne the

KD for the interaction ofnQ3BeAES UICAREPBIBIEPPHBLE Ot Aq PP 10NN t h HYASP2,

various quantities of éﬁ-secqr’det ase be combined with 3 nM fl uorescent
substrate ARFPHAIHOEHPEMGH NP EPHATPR RIS 3dr s. Fol | owi ng 10 t he

i ncubat igihardds YRIRS pSKL R th&Blkd B6kshyS1odBE Rl bigedh Anal yst
(96 wel | f'lggngt)'lol?ﬁa Pgn era Belacon '?g}ilr?g‘lﬁej?s@uvgﬁ%&&ogﬁn%t)&%dﬁ exenpl ary

assay uogopes fmragtk isnudbatidpsydiqniuatoed Ft epmPodoaderme ral 1psiS4d5. A
gr aphi c gl ot of the data obtained proyiding the POl ari zation éal ues on the
verti c RPN & ENG'G PRESTGIR HYP JOP3PY Pgﬁz‘a%’?‘{?ﬂ BOHRIM BIFHACERS axi s

P er act i oo " shs 6 o JoRokine IS E" ThiVAy 90 2 bod BlielP, L Shl Y ze
usi ng t hegikepdeataypso fsemkoh(:3BPfebiypub bphiédfon] ﬁ%?% FuixefduPspapRbIEZat i on

val ue, x=sanple, F=flee inhibitor, B=bound I itor, E=p-secretase
( Fl uor SIeERISSTRN 1200 FaMIOPPUNOFTIE B ALHbH DIESHId 811 1 FUBUSTRS \RFayoNvhdi son, W)

to obtain the,KD. cx .een for c ounds that bind
to the acti ve‘{cbﬁg%ll-ﬂtuég 8@?‘%‘@@9@‘&@ ?%%’S{P%eg&ébo@@gsgvégw?a@d

f1 uor escenceypnir-jrzatigsy bPFROLAY ca8sdYs fap¥orde: yadifidt ‘@be anuwblie KD
nmeasured for a peptide substrate containing the wild-type or Swedi sh

nut at i on. PSP @ 3ammmIeco pustda eUILPINGIo 26y sppdpdidarsng ByadeIne? ng t &
fluorescent derivative %SEVN St a% AEF Bodjlcﬁl FL%%. Subsequently, the
assay 25°?Fd§§qﬁsep%8? Bl SFIBPURSRUTIPS W Bt iMINRES NG ng format for use in
determ ning the activity of useful substrates of the(sftuéce[zg1 tmg(;ltyenti on. A
sol ution containing the SEVN St a] VAEFRC( Bodi py FL) substrate is titrated

wi th a ‘s paoiy seas o berjddxe Jbodunbad poewdme ue SarsplsesAyedelontdnbos

SEVN St a] VAEFRC{ Bodi py. FL) substrate, 48nM enzyne and vari ous

concent r aRPHASRERIRd £9PEEBERT 3B ARB RPBEIdAIrIIsM i P1EISABS 8ISYNH ncubat ed

thi s askay AR hRESIch P A B R b o A el e e et e
pol ari zatspwsn wrmdid i oapenis;montialy Ay r PRIEBENIS dyfje -supoed bideax i nhi bi t or
concentrati on. W O U21UG3UG - 64 PCT/ USUL/ 23035
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Nunmer ous cel | -based enbodi nents al so exist. For exanple, in one variation,
the Hu- Asp2 is expressed in a cell, and the contacting conprises grow ng
the cell in the presence of the peptide and in the presence and absence of
the test agent. Cells which naturally express Asp2 may be selected. In a
preferred 5 enbodinent, a cell is reconbinantly nodified to express

increased anounts of Asp2. |-sshiabscetieoply whigussidoabhidg dphduged, the
substrate peptide or fusion protein may be added to the cell system (e. g.

, in the rre@ﬁazrwmdre lma@mw@ TGRS, DEY 15910#41%‘{16@9118 AHDWEUNOP PUBhe AsPR.
referred enbodi xeco expresses a

F
o xR it R SRR AR, 18 R b YRRt e doma
that causessidig) ReRALS SuizR xleﬁﬁéq]btuzf%n Sl QuEFaP (e RleTéry BBeuldl g her

i ncl udes appropriate tags, fusion partners, reporter protein or the
i ke as descuih@d snamiss-mmdfaae|ﬁ1uzsmnaslmemetum,tcnammnsmoeamagnewmd an

I | ] ul t abl e HEK-293 | | HA- d
neymo | 4 Trdnd PERABIE A n PR RARDR RPGH 3 PHREIGE PO TeRALE hours

15 cell t ucts 9 by
est er (05 bt o T B S S R 2 e s
for measuring t ey beswpmond pdsatual)y s aorek diupiRibokseyume kg (W (c(gg@r)tl body 22C

11 (Boehringer Mannhein) and secreted APPa, a fragment cleaved by
a- secr et ase, Lw%ﬁo&‘ﬁﬁi’ﬂiﬂdﬂ %WQ$B%M@R°“’B§VD L‘ﬁ?!@ wegyoSupadd)wi | | be

appreciated th ts bsence of a
test agent cang{feﬁggd '%g QA\Hg ﬁﬁlﬁggglﬁ[ﬁgﬁ&%eﬁ Bgﬁ gg‘f\@éﬁ?g},ﬁ%{oﬁﬁg‘ﬂ?her order.
Mor eover oy fo diBiYsqR®§orbe JGEBRPSAG W 6 STREREE gt‘hp,\@gm@ measurenents (i. e.
, the measurements of cleavage in the absence of a test agent) in parallel
with respect to every test agent, once a rel iSWBIPBISRS §PI WR[RIURHZ y mat 0T
activity for particular 25 rea t ai ned. Gai ned

L tions. _has bgg b
know edge of t B¢ EH?’QFY%HO&'I %%EWW%I”%?%B%E SPORF Y a ;%39#‘6%}13%‘? substrate

in the g Rﬁﬁﬁ?@a%ﬂnﬂ@jﬂb Qﬁ&sp@}@n s YR ASaal psoRRs by f or perform ng the
conpari son step Sso, ile the above discussion is generally nmade with
reference to nodul ators of Hu-Asp2 activity, the jasspgE Agfuagpepuinvent i on

also wi |l dentl f"i>cl‘ @;gndi dat e subst aRces that alter the Hroductl on of
Hu- Asp2, U¢ iSHEPIE? 1HOEE SRS i A JRA R ST RFER 4P UPHCYIA Y pr esent  as

CUSEES 1 L 5l B M AR o
treat ment -suoppngsee B ibmpepiucAl I SumRelia (v Seadeq kg “GsBudjicie) euaﬁ.&gst ances.
PCT/U S111 éo%gs%}d%g BIQoId 9} ‘*§°2 ‘ura1s4s uorsserdxa ajqeieAe Ajeroouriod e Suisn
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As used herein the term "candi date substance"” or "test substance" 5 refers
to any nolecule that is capabl e of nodul ating Hu- Asp2 activity, and
preferably Hu-Asp2 (3-secretase activity. In specific enbodi nents, the

nol ecul e i s one which nodul ates Hu- Asp2 activity. The candi date substance
may be a protein or fragnent thereof, a small nolecule inhibitor, or even a
nucl ei anBiairsh BRh RO Wnssy SrirsiBfeIniTOLE of Geberritpoutasaes Iliiﬁzmt Jesdamgs usef ul

phar macol ogi cal conpounds for 10 identification through application of

t he. scr ecWENEd sPaYWioh POPWOSBNPD §ERIEX] ABRISEHORNS EIH PG /gmmgh scr@Eeni ng
| ar ge conpound Iibgaries e structurallﬁ@related t 0,0t her known

or that ar
nmodul at ors &F° AT rsﬁ\f’é[g§I’[ﬁ95?lr&?sﬁ[ep"§cqqu\?@9§8ﬁ%%ﬁ o e Wagaaga?ra_gment s or
parts s?flg)ih%ﬁlbﬁ1§41$ﬁs{ss‘)§tﬁ}”aiﬂaﬁﬂa/§ﬁﬁié9!éi‘ﬁ&{:ﬂg&\srﬂ%ﬁ/ &&ﬁ_a@d}bé{ eprtﬂ”'&aq%ﬁu@Ct Ive
conbi nati ons of known coffpounds whi ch ar'e ot herw sé i nactive. However,
prior 15 teut espigay Iof mewich reewie egdswi foh@rpRese) versvadxonmdsbs, it will
be necessary to_test a variety of candidates to determ ne whi ch have

pot ent i al W AFMOFURIH ooy PlaEIaRIPT YEMOS APB RSO ERM PRETUIREY PEGHEAt s or parts

of natu | M+ QAC ' f ' ohi nati ons of
known cgrrpsogéﬁgs %{!%%%éﬁggg%ﬁg%q‘%é q?ﬁ%%%e. i g%(graﬁ%'ﬁdﬁgﬁh ‘presen
i nvent i on ‘@flopiuy ickesost erEg b PFUASIS@YS sfqecRMibhyl agent s whi ch stiml ate

or inhibit cellular APP processing . It is proposed that conpounds isol ated
fromnatural sources, such as animals, bacteria, fungi, pl a#Ee0d@urces,

i ncl udi a N candi dat es
for t heg%?é)geﬁ%gpo 'pggl? é(;(n?‘iqgﬁgg?/ﬁﬂ{s&gf u!ﬁ%ﬁg?‘g}geuﬁ %ﬁﬁ@ggﬁfg’f’&% It wll be
under st 00dad Rad pub 8aias REcdeealis@DgRtsSio} Qu_b!ﬁetﬁ)@ﬁleﬁ,ﬁ_ﬁ&oﬁ@gb pudl so be
derived or synthesized fromchem cal conpositions or man-made conpounds.

Thus, i S1dug0EWdeIgPo olopdRmeser haILR PUE A I (1667 DEN @daH TOHD SBy t helt
present_invention na%gbe ﬁol e(?ti dgm Eol‘ﬁnucl eotide, small .nol ecul e

i nhi bi tBNS SI6F 1AM BTHEE T %:I‘%‘gﬁ /RS PO AR RO dORHORI L BIHSEER%t hat may be
desi gnegd (e uiibid uf A wid}alo @il e 98Sh B st R Bhiskold REdHfRMYssy i mul at or's
or inhibitors of Hu~Asp2 activity and/ or APP ptocessing. The cahdi date
SCreeni ng assay J0arEYs puplienupudis wpneicuidoye fdonersoo A1 on &K G126 30 ( -
PCT/US111/23( 135 -66 Thus, in ass %{I»,ng for a cgnd@date subst ance, after
obt ai ni ng a CEANPIAR0E BLRITYT YOURER #ion RPIREL JKPAGAL 3% J0 | SUGRRAHPIE c andi dat e
subst ance wit.h. {5 ' I ur abl

Hu- Asp2 ac |n§i t@ﬂ?’ 8‘9%%%:01}9%&2 Qtlﬁicbg%gésrﬁ%}gHW%eﬁi;Sdc@%[ﬁggﬂélu@gBﬁgﬁabi I ﬁ/ of
t he candi dat eseditngiianesnpond sd ipoid pessbidxo ynsdodosdioy Lnfiqd kgnsigbd ei n t he
absence of the candi date substance. Likew se, in assays for inhibitors

af t er o APFAUIPIACEEFYIBRSHROSSAH n@rer Wk & [TBIIEP SRR A% BAOTH o4 £8 PEIEL e

subst angg i Iag! ' € I i ' e ability of the
candi datg'.§ ‘219102%?‘%‘1@?03”9&&0@?%%2%"%# g%&ﬂ%ag%kij%%%?ﬂg ot herwi se dimnish a
bi ol ogi cal effect nedi atggepy, -Fre SB2§ posy s} Sb.gehb 1 pPRypehgcted. 10
"Ef fective amounts" of the substance’in certain circunstances are those
amount s ef #€88TI ‘VES 19 10eir O GHCIPBINIS)| PEeFIEX T PERIISHIS- AE HAUACT APATSL or APP
processing in the formo eavage of the (3-secretase cleavage site of the
[ ' he f fd f th % I [ f th
ent 1 do Pkl e SBFS b dnEoE AT e BRI SORBAT OB oRE: 1 ot ma
level s ofpdal gy aDRoS Bulbs sARR SRaPqRdodk BSnuad sl @X@eﬁ%ﬁﬁﬂfp@q&ﬁﬂmounds

t hat achieve 'significant 15 ‘appropriate changes in activity w be used.
Si gni f | YAASPUSE ANy W ISANSHIG- ISR IsedIng “amofuontwlipsyATod. oy Jo [ormwomeasur ed
2 peptide substrates of the present

i | f h | Hu-
oven: § on 1088 raveid, Pie RYE b i ok S RE s, Sole AL s e aREe) decr ease

in activity of I@? 0m = 400 . I %, a0y changes
of at |east abgiﬁm 0 %o ﬁgg(g&mb%ﬁﬁ[ﬁ?%ah%?ﬁ% nlsg)gg‘ %%Ioﬁgﬁ@z&{?gﬁn% Jgossi bfe.
The assgysepeddniasdepuaitemanpddoyding; tdxedyromelobiueAs pasmsulfgignatyds of the

invention are anenabl e to nunerous high throughput screening (HTS) nethods
(For a revi eWe8SO@IUPE KRasHa RINHORBDYAOLTHTY (PSS UOBE H@ B3 . 8:

629634 43P fk 10 S SRR GR G B btb iAol - 3RNRs Mol G0N eI at ed

109801 UR Ur possoxdxs oq Aeu oyensqns Zdsyny oy ‘A[QAneuIY
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25 described for exanple in Houston and Banks Curr. Opin. Biotechnol. 8:
734-740 (1997) There are a nunber of different libraries used for the
identification of small nol ecul e nodul ators including chemcal libraries,
natural product libraries and conbinatorial libraries conprised or random
or designed peptides, 30 oligonucleotides or organic nol ecul es. Chem cal

| i braries consist of structural anal ogsrafe Bnogwomabinaum @s usommdnpounds
that are identified as hits or leads via natural product screening or from
scr eeni il 3Q) SAMSTI08 USOPBPISIAT P HeERREEM C PRERIGE ST WISUADUDSIPUPZOES - 67 (BCT/ U

S111 /23U35 tural iarari I i I s from

m cr oor gani s ,O&Iéﬁinﬁgc{eg;,gq%ﬁxgjrqtes A ﬁ?*r‘{g@c?‘éﬁ%a?‘%!#%aﬁ‘%%&gﬁgﬁ{%@ﬁ%%ﬁ ch are used .
to cr ea?@ s3I irieh @ A QAN E MPoPY) Lifkofilieo SROARRIPYLIRR 1@slRx s actions of
broths fromsoil, plant or marine organi snms. Natural product Iibraries

i ncl udedwibypEid B SPIAGEhOY iSERINSIPEN 1ERORIDE de JoGIHRL NOIHRE RsLal[d4y Soccur ri ng
variants thereof. For a rev%ew see Science 282; 63:%@8 éi 998%.Ex gonbi nat ori al
i brar i CEEHPREPRERESIEY BHME JENH I APV UB AP Bebt UL B PP EET i des or

or gani ¢ conpouRgSsd@SiothsHly "y [ epar ey
traditional aut'%rra(fsz}dassynﬁ?si éqlﬁe%%g@ugﬁ&@gll%ﬁ%ynsﬂlr% tosfg?léegfgH{s%ﬂ;i/nt het%ég
met hods anj1@dsag t VNI bt ssdesyd sauehbdsephiobpan brst thamo Swodpodm: pept i de,
protein, 10 'Fe{)ti dom reeti_c, mul tia{)aral | el 8synt hetic collection,

r ecombi ndfoFYOHIBIREROB SHPTRIN PO FIBTIA0; UE SURPIQAFON, BFeLEed PRIFRRSr i al

B of echndf! 15 2R L BERREEIPRE’s SRR vy MEGAA e “fibmolldin e e
of various |ifofpsj8se; demar ddueabaspyoet dute by eipobus jegy vingg Batiploptie activity

of Hu-Asp2 through, for exanple, rational drug design. 15 It will, of
course, be und@d8tHEBPTENEN OHIPIIS HOIdET DFYRG! NHLh WA gIRsoldrdent 0T

cana oy BeREs RSl L Py ia TR0 1Balohtod ¥ BN01B8eb Mo KBRkUBE ot coni ng
for such wandiKpanesedRéudek apydidihedas @lsy inffieagiAipie o uatkbdoiia Vi vo

Assays. The present invention al so enconpasses the uUse of ‘various ani nal
nodel s . G verPit HelngdsacEnbempd Jofiouhel gHoaadmmuWiogiasdsPug, it will be possible
to produce non-human nodel s of APP pbrecessing in which the normal APP
(3-secretase cl eavage site has Sﬁé@?&r"é@%@?f%?“$he peptide substrates of
the pxesent invention. 25 This will afford an excellent opportunity ter
exam ne the function of Hu-Asp2 in a whole aninmal systemwhere it is

normal | y expressed. ‘Byjthay ahapqnygsiopus aherdjiohy pug‘9n o eéorthsagns e puess t he
novel (3-secret %sg‘substrat es of the present invention, one can provide
model s IRBROHNIE-H SHTHRPYPIR PRUP B FHFELIBISURD 20 SOREIIIEIORS 10p HAMEAIRM humans and

ot her ul, 4 VA i i Met hods of
creati ggl’gg‘J %ﬂ% rsu %% ar ﬁé@g%glgwé?@m%ﬁﬁnﬂdltshj‘é@i%@%%%ti on.

Txeat ment:gsfy arueRdadn j6oseps i HOPRAENGE oYkl suoy@lyvrM elpgsmgnst rati on of
the conpound, in an appropriate form to the aninal. WO 112/111 >>311G
PCTI US| 11M29Y aB4PW 681 AFASAIGHI9MAS [BFOIUPRY  WECABHOIZAY O BYEISEhHRIU®An be 01

utilized to% clinical or non-clinical .
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pur poses, including but not limted to oral, nasal, buccal, rectal, vaginal
or topical. Alternatively , adm nistration nay be by intratracheal
instillation, bronchial instillation, intradermal, subcutaneous,

i ntramuscul ar, intraperitoneal or intravenous 5 injection. Specifically
contenpl ated are system c intravenous injection, regional adm nistration
via bl oog, n§1%h?&ﬁxﬁ?a!§'aﬂii%o TibryeundzPEpnsd byl RN ofd RP4oX 0ARFsdnBiukaduTor al
injection. Determning the effectiveness of a conpound in vivo may invol ve
a vari etasoqf diefayeHENTS ¢0 PS@N CAUMSEY 1o/ Rt ssnbaroaciangejiibditiomtg not Hg mi t ed
to, survival, 10 increased activity level, and i nproved food intake. O her
met hods JFOHERA FERSPG P AR P QﬁBaﬂwérlagpbaWBﬁ@&rﬁ% ¥t Bn, especially of brain.
tissue, to look for indicia of alt etasg activity, such as
reduced production of anyloid bet ﬁ)‘?%ﬁﬁ[g}@%ﬁ‘gta ptraques and reduced
atrophy of the brain. 15 D. Manufacture of Medi canents The assays of the
Invention will identify beta secretase nodul ators that represent candi date
therapeutics for treatnent of di seases charact SFiEEBY SPHPIRPEWEWAL | evel s of

beta secre v I ¢ | i ' S (i : fter

i denti f ;%’F n%’?‘ﬁ%é’?j‘féf‘% Irs'l'; ﬁ%‘?n?ﬁgy‘?ﬁgggnﬂ‘%g%é@”t %‘%gi%ﬁggﬁw%% ggo&gﬁonm | §¢

i ncl ude ZRuidagoadsth Bupear ‘SE@pxDOlo; 3t §R% HWoubPmliBuAdRYbSYORBESi Zi ng the
agents, and of fornulating the agent into a composition using

phar mac e Ul sIeydtaaBe) 0B PeNERMIL BRSNS SHE| BUHIEK 29 ¢ JUPaRY 108 St ons

Phar naceut i cal con‘g?o(gi tions are c_,escr(';ged i n%?great er tail below. 25 VII.
Met hodt PBF SUERIS RGP RIS Yo SR TFRIFLOAS TR ERF HRRAS™ $4HG TR APLF enmbodi nent s
of th%‘;s_@cfa%%ﬁﬁf pdlgéb\ig’f‘pﬂ:htsoi&; ﬁ%xﬁ&@bzﬁﬁﬁséﬂ‘ﬁoaﬁ SfLSkIngH é@f transgeni ¢ ani mal s
conprising an APP mutant” having as ~i -secretase cleavage one of the

pepti des of the present invention. Exenplary transgegdierasiusabs of tbhe
present invention arge constructed usi n??an expressi on 30 cassette which

i ncl udes i NPPRHBUPT SULEIG HPOPF4 FHEFHIUGT PRINSE P BRPHRIS 2% FERept i onal and
translkgty . iRk Aded ' ' | | ' he host
T e

ani mal o) egi on as ScCri enc ng a nutant APP
gene that sy ‘wopenwW paIsep 9y} SIEAq puUel)S PUOJIS 3y} pue souanbas pajenmw-uou

TewIS1I0 91} SSPOJUL PUBIIS SUO UIRIIYAM PIULIO) ST Xxo[dnpoisloy e ‘snyJ, ‘puens
SurIesq-uoneINWI 3} JO SISAPUAS ) 9)ejdurod 01 19pI10 UI “‘Juswidery Mouory I S1
aserowfjod 102 ‘7 se gons sowizus JurzrrawiAjod YN 01 pPa10afgns pue ‘suonpuod
(Burreauue) UONBZIPIIQAY SUII09S UAYM [OJEWSILE JO 93133p J) JUN09de ojur Jurnye)
‘morjeredard YN (I papuens-s[duis ay) yiis pafesuue uoyy St Iowmid sy, ‘paredord
ATTeonogu4s st sousnbes pajeinwi paxisap oY) Surreaq 1owrrxd spnosponuosrjo
oy uejoxd pamssp o) Surpoous aouanbas YN € 2ouonbas s)I WM sapnjour 01
YoIym I0J09A PIpURIIS S[qNOP & JO Spueys om) Jo Junjow Io ‘10109A papuelis-aj3urs
e Surnrelqo 1suy Aq pourroyiad st sisouaSeinuu pajdalp-ais ‘[eIousd uy
‘prusseyd e 03 a8eyd ¢ woig
18919701 JO Juo3 oy Surrropsuer) Jo dais Syl SeTRUTWITS YOIgM ‘SISouaSeintu pajooip
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UI [1Jasn $I0J09A [ed1dA], 'WI0] papuells 9[qnOp pue papuells 9(urs v y1oq
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WO 112/11C30G PCT/ US111/23(13S -69 when expressed as a protein lacks the
w |l d-type or Swedi sh sequence at the ~secretase cleavage site and instead
conpri ses a sequence of one of the novel HuAsp2 peptide substrates of the
present invention andlor a selectable nmarker gene, and a transcriptional
and transl ational term nation region functional in the host animal. The

tr ansgga IXGABSY STRbSHs Wyl &y 1P BAGRS OO o81yTS 116 Rigak Be¥h08¢ olphBerhsiest i on of

Hu- Asp2 and for 'the devel opnment of protocols and régi nens for the

t her apeusti wnony @0 &renda GuIssasse Pojaiamaue gouarbls "seodHBi IO U@t eri Siei ¢S
associ atgd with the %ho@sifl ogﬁ?ﬁc&f AII% Transgendc ani mal s_expressi ng

t he nut apt "EEEY HTHERATOFBTRESIOCIOBRYTR 3 SEBPITe 1P NEE BB ANR UF ¥Om such

ani mal i y. ¥ |« it REA L E i i s aspect
of 1 he DL AR BAS SRR Wit B SRR RIS Deer
to set ypwBicwionypad [ipjsge skoy) dl mmong opnpduptdaiucodiobrd ngydadgodi ce and

al so for the productipon of colonies that may be enpl oyed for testing the
ef fects oPTAATAHEATIEMT JARMFPSUR FUIAGHEHIOSIO) SHASINH FRAIFEA used as a source of
fertilized egg cells or enbryonic stemcells can by any,ugﬁisggﬁum However, it
is generally preferred that the host animal is one which I'ends itsel f°to
muf ti-generati osgh siisydiday yo biciS@ i naGE NRhG 1YY Bggnneghiogd, from t he
fertilized 20 eggs from a nunber of aninmals 1ncluding, but not {'i nuted to
repti | esNOGHIZADDINDAB | %06 BAR FRIMIIFEDS 5S¢ UATY “FOBOdWGY 342 gio mopad@pa ul ar |l y
preferred enpodi men tr enic nice ar enerated which.express a nutant
Porm ot - ApON &0 “Campereead 18 Mol FRhAuof PRLIRNE T PLAGRTERE T (e
Pept | ;o0 MBnRIFRHI AN |, Piluidd RIviEeisQl, i) Ylolod P Gupinosedi sh
mut at i on’ sequence. ifTe this section génerally discusses 25 nouse

col oni es,edBorstaopssebithes UNTwTIst SrhuLisqts woNSddsroo oI tew Sodamndumd| | ap@d y to
any aninmals that are enployed in or generated accordi n‘ﬁ to tae gresent

i nvention. TREOSPHE 31 GFIL TGHBIRPOF roltpﬂ’é?aﬁp%m?&qeﬁﬁe HGPRAG0Li s of
transgenj i hyl i fj t les: female animals for
mat i ngsr%@dg@é%%glgﬁzﬁ?gg%bggg??m@} t'?#@l@?ug@g‘?ﬁ; sterile stud nal es

for produci ng pseudo-pregnant 30 fenal es; fenale mimeotAgeagtu Asu
pseudo- pregnant recipients and foster pothers; and transgeni c ani mals,

i ncl udi ng® FIUMJE PUSEHTORAER BN RHs §angad 10 HaeId epndddiad M Y1814 f ounder s.

e, t SRS ibdab it spidind Bl E e OB R | |

eggs. HoygemeianejoRbsghp Qe 6f foeimelan spedddeiolas Rl ophddisfod iy disign gener at ed
frommtings of F 1 hybrid male andb?%rral e mce (e.g., C%\gBLIGJ, x CBAIJ)F1
femal e x CS5EBRHGTUONISTRANUIN PRI SFoNISTRIUDIH/ G IPII O DRSSt BH9PUL hybri ds

h b f ul | d d i 1 . h
nbr i ds 1 HEvGsE. duped do BREY SRl 890G, {20 M Rndhd BoitiS ;.
CH HeJ « P?%.aﬁeti%é?‘)ﬁgHIB%Jﬂ@ﬁl@@ﬂha‘iﬂlﬁﬂﬁq@iﬁkélﬁ&??ﬁo%'ﬁ onlaage of skill

in the art’ w )

aware of othér strains of female nuce fromwhiich fertile
enbr y ospuroubuedysing enenrbaeh udnssartagond 30 jersipodsetyeiia) t he transgeni copn ce

of the present invention are created_.usi ES cells froma 129sv nouse
strain that are grown in 129svQ &R é‘éd%.l ‘g%%'@%p?%%@é‘ﬁ‘i“éoﬂ?cﬁﬁﬁre t hen

back cr aseb AARNNHAEBERCRSbitBl b ¥ 1 dod BRISRLIPLA RO

transgeni ¢ an nd thelr subsequent breéding is icient if F2

zygoyt es pBHEs Suerharediyc raaspoes biimacods siengliampid s spemgleeliid transgeni c
mce also contaipns fI%rt ile studs mal ea. Such nmal es are housedtdén a separate
cages to avoid fiAgRFPAEULMP TOHFURXP AHARSRIPHONPUREMOH B S % PRRASE i n
separ at e, GAqe | i 0.2 SHRG ul ate
femal e m%use *% h‘g‘?ﬁ%\ﬁﬁ-}wﬁé%&%lﬁ%%ﬁ?iﬁgk@p%%ﬁﬁgﬁﬁ?gﬂ i(?heI egggl?)ﬁThi S ? S
necessary becausgudifesydadid)aninetiled sbojduduipneees shdigod esdoabingbgne and t hus
onjazoydomoaets pue oryderSoreworyd Suisn pagrnd Ioquny 9q Aewr 1S9I7UL
Jo sapndad 10 sapndsd4jod oy ‘suisyoid 1010 WOIY wONUAAUL 9y Jo sopndadAjod

10 apnded oy} pareredos Suraey ‘suonoey apndedLjod-uou pue spndadAjod
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20 sperm production of his littermates. Each superovul ated fermale is placed
individually with a stud nale. Sterile males are required for mating to
gener at e pseudo-pregnant recipients and usually are produced by vasectony.
Alternatively genetically sterile studs can be used. Pseudo-pregnant fenale
m ce are generated by mating females in 25 natural estrus with vasectonuzed
or genetically sterile males. Pgm%upﬁlmﬂhofstkﬁﬁg!ﬁf@ Aper@gdpet ent to
recei ve enbryos but do not contain any fertilized eggs. Pseudo- pregnant

f emal es 1ameuingd o s1EBIoAf WMOAKY Mg radds AYY SHORIPEEH fsaieqydoimeie dupeyIBer ve (8BS t he
surrogate nothers for os that have been inlgcted W th or enbryonic

nmbr A . v
st em cel I'SPURRE B%%W&g%a?a%@a?léﬁh%!m Uy Ydiopi &0 8L a9 FRY e YUK have 30
already re b £h) 58} Ms&bh&d 1ude frQ@ot ngsid nj ect ed
eggs are t%?ﬁ%éf"koﬁatn%gag %‘?ggf@géé‘%gon'ngs a:l fo%}ﬁ%gﬁmngﬁ@g'@yi dentified
it is nadwmdouros iswes uwnt pridbdliod ans geneidiuriogerem uA@y 3 111 3(1()
PCT/11S111/ 231135 71 The potential founder transgenic mce are usually
screened for the presence or absence of thEFHIPCIBHGHIOHYIAHR® f or mi ng a

Sout h L di i t il, Th
oot oi n- and FREa ot 17 g i B MORH A SR M I et
and/ or uogeRiiuef cAGXRE §6 S3188p adeo1REuRANRE Shaysdpq 9 iR R QdeBoleammio t 0 t hose of

skill in the art._ The protein, RNA expression, and transgene copy nunbers
are det er mi n@Ms§oRd weh A [SIFYHLAPNBIEAZS) CBIES S8 Fouepud RIPr.ovds i s used

which is_constitutiyv active.in_ani f weanl i and older, it is
not - expetEORTen Al Pl Hebnriéfar SR REsRabm DEROHGR N ARoBR B rrn
expressi on ani MajugnbeYRitdo Vs RegOfneryigie & 1 QYRR aukdpoand! or

ti ssue specific pronoter is 10 used, the protein Ievels are nonitored to
det er mi ne exyonEsgiwh BR8] wUBsish]cesye10) THEIIIPAT WM /) WNunpEqEbs o ar epg
observed for clinical ch&ggA?es. f neurobehavioral .di sorders for

Exanpl es
eval uat i on SF SEBCHIEREER P I, PAIHILPTE A AFPEFORESHARE BEEPbr at or y
behavi or i i } v i t
behavi or alsﬂ%afﬁg ts ag%gi%:i; ggggpﬁvigguhd g@g%%ﬁ%%%ﬁg&@%g%%&?gﬂgnsg trlﬁﬁ@ ani mal 15
nodel s fporejdiPmbers 1bpeopujesons pagirndnsew moy ul phpisoid dgatiemte dprtiod5, 877, 399;
U S. Patent No. 5,387 ;42' U S. Patent. No 5,?8%1, 633 B. Met hods of Making
Tr ansgeni ¢ IAHISHH sapndo 418‘11%39}9“1:1“%‘49%@91(1%“ 0pfledaliled in a nunber of
ways. A 20 transgenic organismis one that has an extra Ol RsggEnous o1
fragment of DNA incorporated into its genone, sonetines rePp‘ acing an
endogenosisiobd epadsdsddNbsinAd Lipmatisheye jeorwdded sa 1of pdbia Jiqemet i on, any
ani mal whose genone has been nodified to introduce a mutation in the native
APP, as web I H&SOf {[5S BER DINTUEP 8¢ B, Sdais aTREaIrEdp PP IRENaY &FTEGdadi mal s. I n

der t ' t abl e i ] f 5 DNA, th
"1t egr abPER MY SrORA0ed subfon 1 ShaB ot i RREN i By S RRRHY, )
funct i onal f@esuss 6edy SsonBiiod W e PhEbnsCRl duohy§siod Pid «spbeoyddadobor
generating transgenic aninmals are fertilized egg cells and enbryonic stem
cel |h S Enb [m yaﬁﬂﬂaﬁﬁwmmﬁ&ost; slydersommayo rit!u!;nwgm_a s:zwdf;rfke@&m‘lemdcm tubk It 0

oS e ryo er e econe 1L ncor r I NTO e gevel opl Nng ani ma

And afFEau s i SR SOET IR SHE AR DSBS HERS Bng gor m
cells. _pzmﬁgésu%ﬁé uéﬁ?egm@%f@@tgﬁgfh@sﬁy&hﬁ%egqugfea_&[ﬂs itudii@tion is

transmtted into the germine njecting the Cells into an enbryo. The

ani mal s apm yomuydratdatoghimgerioy taphiost asog It hensg grisgopsayiwe amouyl' O
02/11GB(I1C PCT/US(11/23(135, 72 transgenic offspring. The use of ES cells
t o makB¥YefAdEIOPRAH 191974 HeoSR09% RIGGER TIRRWUPY SRRYEA r ecogni zed. For a

reviews of this technology, those of skigl i ed to.
Bronson and Snmithies, J. Biol. d zeni., gé%miéaﬁaé%%g@%%?ﬁ%%%) ; g
Torres, CubrusddpapriddLodi @kssid:dty 96 Aldmsiddeandediend afiesgroges
01 ussoyo anbruyoay Aesse renonted oy uwodn juepuadsp aq ‘98IN0J JO ‘IIm ANATIOR
JO JunouTe oY) Jussaxdor 0} pasn sHUN [enoe 3y ], |, Jequinu uoneoyund pjoj-,

v £q passesse uraray ‘Ayand Jo 99189p ay) 91B[NO[ED SNY) 03 PUE ‘JOBIIXI [BINUI 31}
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5 contained therein. Generally, blastocysts are isolated fiom pregnant mce
at a given stage in devel opnent, for exanple, the blastocyst frommce nmay
be isolated at day 4 of devel opnent (where day 1 is defined as the day of
plug), into an appropriate buffer chat will sustain the ES cells in an

undi fferentiated, pluripotent state. ES cell lines 10 may be isolated by a
nunber (@ yoRQEEIN8E hodsP@ prieGabiabs Rlowsdid fosh mmbﬂm@?]t-sa&&fasex anple, the
bl ast ocysts may be allowed to attach to the culture dish and approxi mately
7 days [ei/ewol:isaliop SeuenbasdoINereueRHIUeHHEE [pIaidpasusry Jpogim iXp@d and 0¢
transferred to another culture dish in.the sgne CL5| hg~e medi a. ES cel |

col oniSHR° KR HEHEBUIEIL T 2FT 191 §IGI09R HOTRSORIN, o (RIS IALD) 048 Sl e NEBoni es
arising frome e\ hdlden | ol 1 el jjges can then
be expanded fo?ﬁ;ﬁgﬁ?he‘?&gﬁgl ﬁlgm%lgstgg‘ﬂ?atomlg?ﬁ ﬂ-%%}glgl‘? Idi{on&égﬁcan be

i sol at ed misEungyyhgAgdpun dsadogeny) ¢erapidgrecidesmes bedsdidxdygeins, Proc.

Nat|l. Acad. Sci. USA 78 ;7634-763 8 1981 )) where the trophectodei ~n

cel | s ar dodaiuEsHe HeSRIEHPHRIA QRIA BTN PR S5 PR WM dIBISH: i ng t he

iruier c i j i t Il li.npes
that - naveed i pod b BoR RO 1L R L BRISE Ao R ied BRI | o u5La
into the espnyadissordxy idjaoRentoRypiitasgamesd Jo dp@ptaygn (as described in
Wllians et al., Cell 52:121-131 (1988)). Briefly, blastocysts are isol ated
froma pregnant nouse and expanded. The expanded bl P80EFPBHSUEGe nai nt ai ned

in oil- cul ] [ t I , S cells ar
a pr egg%&@gﬁ@%ﬁiﬂ?ﬂ? %gh%pﬁgf‘{/ﬁéﬂéﬁg“’% Iggﬁoe@ Iomhq}a%ﬁolg&{e&%@r? I(;ir%%?gat ed in
phos phasg-Faobgisthisidht 8 Suer@odivh H6abA ohelioProddX) L@ Shrdh &) §Rblx suspensi on
is prepared by incubation in a trypsin-EDTA solution containing 1% (v/v)
chi ck e puedroyzoals ST BYOYSNGHIHAIqEoNEOIFIUY PISTRIE \yeesseEBOSEdId (i N (T

Dul becco's nodi fi ed Eagl e’ sb%yl'%di um w t h 10;/;?\%(3vlv fetal calf serum and

3, 000 units/ nf° DRRPSEORHIES K Ps er EYIMIUFMCHERES Y31 8]) are injected

into each bl astocyst. The bl astocysts are thghuhb@RsiRdogdbit
pseudo- pregnant recipients and allowed to devellc}p Eﬁémfﬁlﬁ Thg1 transgenic

m ce gpauoxgntifsbaenbys eadordds ker safstBmgpmqgewatoqur vNWD GRadhdqd 1(
PCT/ USUL/ 23U3S -73 Mani pul ating the Mouse Enbryo, Cold Spri Har bor, N.Y.
{1986) YO "HRIBIAIP oNAIOFRI ARSI BP eI APHIITh SPOUAP I IPEGER 35 I's may be

found in, for. , P : R No.

5 449, 620: U, & BBt o HSH"?,B‘ éﬁgg%l‘%ﬁg %‘F@%‘?‘?ﬁ%ﬁﬁ?"&&?&?‘% u. sSt

Pat ent  No‘soSionibs, &0feindds feuobekwdii rd\NRuoidibosBeH ofifefins @eyui] Ky at ed herein
by reference. An alternative nethod involving zygote injection nethod fox

maki ng t r an$yelAq d0 AMAPERGLPSPPFEBESAMEISVNH fopRd sy o opidadht ent No. 4,
736, 866, | L por rel r e. I.tional nethods for

pr oduci ng Wﬁg@ﬁﬂﬁ@%ﬁﬁ?gﬁ%%ﬁiQéfﬁ{a@ﬁg@?gﬁ %@g%ﬁﬁ%eagﬁby Wagner and Hoppe
{U. S. Patent No. 4, 873,191; 10 which is incmowlqbﬁilﬁgg,ejggu@/
reference), Brinster et al. Proc. Nat'l Acad. Sci. USA  82{13) 4438-4442,
1985; \HiPOALIPSIP iOHCEQIPIAER WESHE @i 1 POsN $1MBIUON FOISSHAKR SNgntsIucERYd and (1In
"Mani pul at ng t he Mouse En{?wo A Lab ator% Manual " 2nd edition (eds. ,
Hogan, Bet@fhgt ¥ & EQHEARIHE 19 FOPE ‘@,51 LgHSSF G PHPEGHIAPEIRY at or y
Press, 1994apibth Glielotos A5@MP6B35L8 o 85b M Neuh %[ﬁés%lﬁ%%)béb[bﬁtﬁ([&ﬁt' rety). 15
Briefly, this nmeéthod involves iInjecting into a fertilized egg, or
zygot e, gy thempsaidne WwmgpIuiie]sEgy (120 16 \se | IPp $en‘uanpswutnsgdegngnt not her .
The zy%oteléan be obt ai ned usi ng |l e, and fenmale animal s of the sane strain

or fro UQKEH PBQISETeRAARFAPLURY O SROUA HOISTHRPION SPHEATPR eni ¢ ani nal
that is b | r } ] t he me
DNA i nser 1?? d(gsr{l&u:il% {lﬁ#gg%ldﬁdegﬁﬁgd&g@ﬁ%%%g%r 1@8@%9?@* a |n§mg}%s¢[5% he nZﬁl DNA
typi cal | y ggndomdasui mbegd atjep surhoudtdoesng ereognsypralod onr focsapdisqns

reconbi nati on event. One to many thousands of copies of the DNA may

i nt egr at3PNged ADSFIIEXS A1 LIRESSPRINShERUTH N EPRTINI RAAPNNI s | nj ected i nto one
of the pronuclei, usually the |arger mal e pronucl eusuo[ﬂ;%?ufygot es are then
either transferred the sane day, or 25 cultured overnryg o form 2-cel |l
embry sy shiReaig 3 ReFshpon] Guj ifashliog UpysabORRAUARIET cgnant T el es.
The ani mal's born axe screened for the presence of the desired integrated
DNA. DNA cl ones for mcroinjecti &Lan be prepared by any neans known in
the art. For exanple, DNA clones for mcroinjection can be cleaved with 30
enzynmes appropriate for renoving the bacterial plasm d sequences, and the
DNA fr ageeatisseLadt r ophoresed on 1 % agarose gels in TBE b@dfier) O4si ng
standard techni ques. The DNA bands are visualized by staining with ethidium
brom de, and




V1' O 112/ (1G301> -74 PCT/USI I 1/23(135 the band containing the expression
sequences i s excised. The excised band is then placed in dialysis bags
containing 0.3 Msodiumacetate, pH 7.0. DNA is electroeluted into the

di al ysis bags, extracted with a 1:1 phenol: chl orof orm sol uti on and
precipitated by two volunmes of ethanol. The DNA is redissolved in | m of

| ow 5 sal t sipudifpeprapfd 4y sfetdrChierdOrddinen issynipd ubsdordagd 1 nM EDTA) and
purified on an Elutip-D ~ colum. The colum is first prined witli 3 nl of
high salt buffer ( 1 MNaCl, 20 nM Tris, pH F UeULED ¥ IRRPERSERY fol | B%ed by

washi n 1 i 3 Wﬂ i ssed t hrough
t he Lo?u%&?ﬁfﬁ%g&#i%g&@gl%%@ ‘%ﬁkt F:{)Aogcﬁ@&g unﬁ%ﬁﬁ%ﬁ Q%B?J g&qone wash 1 .
wi th 3 prucpdidlipemakdg bué bgrur [iopejoldiohliimarigtont e swatrbu @paidatashi gh sal t

buffer and precipitated by twg volunmes of ethanol. DNA concentrations are
measur 48 SPIFURER SO IPRPIOBR FniUrPPOEe DIPesTRIEY P HBkoHERQHEI TS

m croi j ratbl ‘ i t I mM Tris, pH
74 and Bt oiaRE ST shahod, Aol JEboi el a i ool oy "
M cr oi Nj egkivan SGhd i efardh P tHortck e Mu

Enbryo J(Colgld S?)@?ﬁa[%igr orﬁdfﬁfdggm?@&l C?I SD?EI[ %ﬁﬂgr gggr&, ﬁ%@ﬂwsa) ,%i n

Pal m t er S@puiglasolvam aijirie ‘B0 ¢ BMEIROUYS Riopwirel ) o1 sdg o0 kerjpistsn-Qppl i cat i on

Pr ot l's, 3rd i, b blished b ' .k nc. th,.CA ; d i
Sartbr ook SO ERAIEPYCPBRIIAGS  PHrAr B A SEB IS | ng Lar bor
Lanor at Qfityg Slfke 3P (0h HARRTmoN e PRoisRE By 1 B (e 8ldirdo

m croi nj €Cct1on procedure, feml e nce six weeKs of age are induced to

super ovul dtdwedh s, upaiopdud ag irengodie rmijem afequnaned pedaifueady dswand al | owed

to mate. After approximately 21 hours, the mated females are sacrificed and
erbr yo CHAREIPED M PIHFIEOE SPTHIBITERTSS 4 PoBF-AEBc SRaIeBa appr Opr | at e

buffer, e. gy« ' %ﬁﬁ { j 0% _bovi ne serum
al bum n (BSA%l @%’#ﬁgﬁﬁ%{‘ﬁ Poun %ﬁg&%&ﬁgﬁﬁg&%ﬁggéﬁ gq grlge%\slgg 1\5\II "h

hyal ur onigi@geuindy Jaiiphoy pudmRose hEftqembKioss ar enddpindasiiieosand pl aced in
Earle' s bal ance saljtaﬂls'%f)utibn cgﬁdl acllni ng 0.5 %BSAina'37 . 5 C

i ncubat or Wi t WIGUEYIFOH  STUBEHORURD $ HOPWIRSOUS UDPGCRUIUGE WERE ABW | the tine
of injectian,. BErrbri/og 30 can ?e inpl,antde%& aé t he éﬁ\g)@- cel | st? e. Randomy
cycl i ng"AHGPE “PEhat R AU SHL AREP e PRUCPH VA SR PO B HETRE PG5 7BL/ 6 or
Swi ss nice o 18tdfsa A6AOh G SteiiPioRfeut 8RBl 2RulRbs tdh iy (edO 02/ G 31 G
PCT/ US111/ 23 f35 ﬁ '}gpgmgur%osg.l il?{{elgiggi ent g)grrlal es are naétl%%uat t he sglme
time asaursues fenmide. suhf udrivestriinesont sp gbsyodieryedxt], t he reci pi ent

femal es are anesthetized with an inHSa eritoneal {"2‘4 ection of 0.015 mL of

Hle V- R SRR PE 5ORLITEIY by a singl e

2.5 %avertin per gram of body weig

m dl'i ne of QG SAbadaPC oS lowd Ry {elF b SRabsio bi¥Skoos-g e sosridmoo pojeiouos

spuded a1 ouo se Suof se papoous og Aew sapndadAtod 1081e 1oy pajeidurernod st
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PINOYs 5103994 uoIssaldxa gons Junonnsuod Ul asn 10) suoiFal SUIpo)) UOTIUIAUL
yussaxd ay3 jo apndad£jod uorsny 10 aensqns apndad renonied ay) sapooua
e} Uo13al proe oeont g os11dwod [[Ia 1oNIISuU0D uolssaxdxs ay ],
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5 made through the body wall directly over the oviduct. The ovarian bursa
is then torn with watchmakers forceps . Enbryos to be transferred are

pl aced in DPBS (Dul becco's phosphate buffered saline) and in the tip of a
transfer pipette (about 10 to 12 enbryos) . The pipette tip is inserted
into the infundi bulumand the enbryos transferred. After the transfer, the
i nci si on iwreinasatafyiof Yowmoidag Se yJise xpq W_Ete SuPpogysieRuf I beds i ve birth
to the founder animals which are used to establish the transgenic |ine.

VI 1. PheEriBacees VAsL TBFpeg} 10 AAFeThEMaBHISPQORL s SEPUHES SR J0ARRS pr oce88i ng,
and/ or ~i - retase 15 c| eavage identifi by the present invention may

ul ti mat e‘f‘f}gg‘il T‘foéﬁlsr?ﬁloétsg‘%lﬁuﬁ{ 69(%%%%@&9 ad ?@BP%CQW%%¥ WWonsi. e. , inaform .
appropri ate f oXsiigfloM ¥RsA@R toGeieh NS rusRNeSsabh Yoy sohté GomuBboseRick! preparing
conpositions that are essentially free of pyrogens, as well|l as other

i mpur i t kesuq Betrenma| e by N e bwdﬁmammdéwoaﬁmmueo ymadsyipdtgener al |y
desire to en‘gl Oé ﬁggro riate salts and buffers to 20 render the

conposi t i ond*STHEBMNeRGPAC P87 UP S ERBIG TEH YRS CAPY STOBFTRs al so wil |
be enpl S5RRl | 1. MRl u i t . The

phr ase Pyblﬁg[r ceug{l ca%@? ta?)éﬁg‘r rr%%lglugoglugg%[ﬁ% %9&?‘?@9‘%@55 gfrglto 5T

mol ecul arswpitidy asHpsy JopsgogsBmpmos ‘slsadurod ok povadyoassaheensery al |l ergic,
or other untoward reactions when admnistered to an animal or a _human. As
used her ePALOP P7AFESEQ atft STIIoyd MOY ARQARATEHTIE WRJQ HUHAL iTheteedodny and al |

sol vent I i i i i j j al agents,

i sot oni %Niﬂ%@g}% %P‘g%?rgﬁ%g’P%‘?/@ﬂ}é&ﬁg‘i%?%%%g ﬁ?gﬁ‘{ [I%bg@%ﬁgﬂgﬂé%sﬂg such nedi a
and agents forypdiBResusiocs) digy dsdn sEmaksdandass) syyeh known in the art.
Except insofar as any conventional nedia or agent is Inconpatible with the
nodul at ors identifi ed %3 CHeIojrEseHEe iPEY SADPIHL 2sei5UAIad VINAL BBIUORer apelTi C

conpositions. is contenpl ated. Supplenmentary actjive ingredients gl so can be
| ncor por e TRPEY PR COREES Pt PR R ol e ot B P PO ¢ e
present iogyvRi &Bu JehuaediRBRbten 1006 Osdelidd kG rerficReduddBssldh 231135
pharmaceut| cal preparations. Adm nistration of thesé conpositions according
t 0 t he Jpnegdmsueinvgnudaarp anrbibob epnogprampiccardom Heavanbed ViNmgosa8 t he t ar get

tissue is availahle via that, route. The phar eutical ,c sitions nay be
|t T oducEd PAIB CREGh By RPN AT PRl B ottt Rohs BTy ™

ot avenoUe, PSR Bk MRS AR o ARkt P BRSO}

i ntrathecal, I ntraocu rapu y ‘(e.

rel ease); byfioreaiSsr spdtagmopsaing Apgesado, o1aRaduanbagipnadpngr t r ansder nal
delivery, or by surgical inplantation at a particular site, e.

g. ,
enbedded under the splenic capsul e, BYhE 50 upRdizaguey AN Reds R JeNHE t r eat nent
may consi s I N2 i.od of tine.
10" the moadt Brbe3 KTl SBaBf Rl fin blnd) 13 Bt RFATS 0 1
pr epar edaijofq EAGIOLSE FAbHIE VAGFh Whdi N Sreudide sy hageaond ¢ pbadimeol ogi cal |y
acceptable salts in water suitably mxed with a surfactant, such as
hydr oxypr dBYRAEIOFEAIHEPUN B IHPEITE PIEHRP 8 FUERNUD BIOB PBFRIEE ¢ 2piidpder ol |, 01

liquid poly I lL.yco ] X1 in oils. Under
ordi nary co%ﬁéi%ﬂgu@g&%féé? g?ﬁg%%ﬁé%ﬁ%&ﬁ%@%%%@g& ations contain a
preservative to prevent the growth of - sJQafEdRMEHE ogl ifudbRid@ceut i cal
fornms suitable for injectable use include sterile aqueous sol utions or

di sper sbPoHeIBALIe)oR Beimpande HoIssudxs HaRToHpUsat@cuse ipoppaideieon of
sterile injectable solutipns or di sgersi‘ons. 'IE‘Q@Q cases the form nust 20
be ster i SAMPHESE FUSSPIEP FTYO (IR VGRS HPUFH TR I HGHBHF Tty exi st s.
I't nust be;ghaft Snl;{i‘;‘?x@ﬁ;ufo'@‘go%@d’cﬂh& b 981 sty T8 soRGIueh Sy fNGolih Yy 88€ and cnust
be preserved agai nst the contam nating action of "m croorganisms, such”as
bact er i aogrdydansgq ur neerasuenegpuecamaqe g abfwemtounszrdindp en sowhsapedi um -
contai ning, for exanple, water, ethanol, ROl ol (for exanple, glycerol,

propyl ene §I5EBI ‘ﬁ% 1P 1EP I YRR Prie128 S9IdXR QAVR Q! PRSK) |
sui tabl e Jjai sthHfefsS el eRewRt MRIERAG BbLSiodR6: B8R us se gons
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fluidity can be nmaintained, for exanple, by the use of a coating, such as
l ecithin, by ° the maintenance of the required particle size in the case of
di spersion and by the use of surfactants . The prevention of the action of
m croor gani sns can be brought about by various antibacterial an antifungal
agents, for exanple, parabens, 30 chl orobutanol, phenol, sorbic acid,

t hi mer os@ koo acgeutbgsukh k6 uohitopemny SASHS; 15bisiird mbexdpyeietabdaaddso i ncl ude

i sotoni c agents, for exanple, sugars_or sodium chloride., Prol onged

absor ption of ¢ TR PEe 4Bl D CIHHRANY HHAET Han B BroUait ¢ 8B40IKWSy t he Otise
WO 112/ (163 U j Lt f L s del ayi ng
absorpti g% #ggﬁgygkrﬁgl%ef&é{&u%ﬁg%én@ ﬁ%sgfdécégg}[ggﬁ% Q&BE%P g’? ?!ﬁ.gf(gﬁé?‘i | e

i nj ect abl eseSRbYitNES A1821870e PRERGnbY Tl DR ErésB eixb MRo@sE by e 6@POUNS i n
the required amount in the appropriate solvent with various of the 5 other
i ngr edi ERtEAGEHPYY ACSH I 810 9884l EHetE] IO FE[ONRSIUHSIPUIIEE &0 BAlA
sterilization. Cenera dis iQns are 8é8§§r d by i orating the

[y,
vari ous "SHEIPIFY BYL 2?1 3P A az‘égsle 807 7itd BT Bl 1@51 Wh?h cont ai ns
the bas';fssg bﬁﬂ% 515@5\11%@';)}&%% 1td?%{c{eﬁlgkﬂ K[ﬁﬁa?bﬁ\?ﬁ&\btﬂ?ﬂ@ﬂ isenbiodar om t ggse

enuner ated above. In the'case of sterile powders for e preparation

st eri | ere gpigsyt phiee iqotuotd ovenp3dibiygpratusisowtc-mpLippgsoofi3 hde pmepardat i on are
vacuumdryi ng and freeze-drying techni ques which yield a powder of the
active i ngrgéﬁlﬂérﬁ?mﬁlﬂggq@ﬂ é‘@d‘g@iﬂb‘ﬂ “!g"ggf P& dM R JER@HTPHHENECor evi ousl y

sterile-filt [Welpl ‘ [y - S| |
accept ab%lgl!l}:gél?%gi%ﬁ%@uﬁgﬁgﬁﬁlgﬁﬁi%oﬁéﬁ?g Gm&gs ee?gl n nmedi a?/
coatings, ant{\jRo} ewiraesndfniddungg|‘siagempogus shoigotoni ¢ and absor ption

del ayi ng agents and the like. The use of such nedia and agents for
phar maceutical active substances is wel | Ki3RHOId A0 FPUNY AW} | nsdar

as any con ] O ' el LSyl ti, ' jve

i ngr e)(;i ent \68{1][%){%1 1Hseu ?%g'%lﬁle&)‘% H@%ag{éﬁ‘??g%s @@%é tﬁégﬁgeﬁ@{hcg{fag%gﬁ it ed.

Suppl ement aﬁt‘;ag%ﬁ 'lb:]‘(lﬁdédw haf 19Bind1dk 36 |ARIdIRE) IPER PR bRIRSepALGSINE

conposi tions. or oral administration the nodulators identified by the
present i FIYPOR PIOMONIONUI Hote0dairaiqeIeyowd SIhI EpotaSpticn (180 urENyBeeHYM the form
of non-ingestibl e nouthwashes and dentifrices.. A m)%lt hwash rrahc?é be prepared
i ncor por at THE I8 PREPIY ™ WP @PiRIRRY PP J0H01SSRHlYP PR S U IR0 PR

appropri at g % ¥&djlos ‘TEBIRE 0§ of PHHTY RRY s'i}ﬁ@tl)a'iﬁﬂ 14 d588aHPYRR! drarSneSO! utign) .

Alternatively, the active 25 ingredient may be i'ncorporatéd i'nto an

anti septi c aashissaixaiorn guendi paiopbuareougidaemonmdaany, pot assi um

bi carbonate. The active ingredient may al so be dispersed in _dentifrices,
including: gels, pastes, powders and slurries. The acti VEOHREFEdl ent nmay be

dded i i j P L t hat
et ude Rt CERRph SO 1 kBl BT wohdnd RS ShBu e EE
humect ant s. j3fh shside gmaosidond g wf Stipedorie sanbop oyv@iIBdqofiamy shgad or nul at ed

in a neutral or salt form Pharnmaceutically-acceptable salts inc|lude the
aci d addi¥99lag PIPFEPPPHG WP SHIERE FPIWE0IdHoA%Ig, BRAPES aW ‘Ipewsibt ei n)0Tand

whi ch are_f d.wi I - 78i. N0 j.cyacids such
as, for € 5’%%, 1%(%#093 ﬁ?{%)ra ?@%ﬁ%ﬂ%ﬁ%ﬁ%{@é@éﬁﬁ %5@%5%\2%3% c acids as
acetic, oxalki genotfif isati6id 1ERGHELjExopRR Kpubibaly HeowSa lihpubed G8hivg t h t he

free carboxyl groups also can be derived frominorgani c bases such as, for
exanpl e, sTHPRANCUHOHIYSFAAHS 1FHPBNNI IO AIesdISA PP MTIGRISF BRI LhYIEIIeR Otes, and
such 5 or‘ﬁ%ni C Rases as | so§r op%l am ne, trdnethylamne, histidi ‘?e, procai ne
and t hé M TREPCTARILIAPEE TPOHE GO f%&’“ﬁ‘r‘ge%éé}?%m\a BT RRARY B nul at ed

i n_a neutr algqQy SR dorb M uPPALIR SR SR h¥adk p SROARNE: RRbIddRE) ude the
acid addition salts (fornmed"with the free am no groups of the protein)” and
whi ch axe f or nmed joi Ackonbagy gprivgndae stsuspcinoasgd frerongpmnpl e, hydrochl oric or
phosphoric acids, or such 10 organic acids as acetic, oxalic, tartaric,
mandelic, and the like. Salts formed with the free carboxy("§F8Ybs al so can
be derived f j ' Vo assi um
ot um. c47 T U AF BLEAERES e S suela AR cle SRR T 2

i sopropy| anbyeeyA$ bieid)thaumondsmipuetoucd eioyprarEipnesjankxbie duive)
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Upon formul ation, solutions will be adm nistered in a manner 15 conpatible
with the dosage formnmulation and in such amount as is therapeutically
effective. The fornmulations are easily admnistered in a variety of dosage
forms such as injectable solutions, drug rel ease capsules and the |ike. For
parenteral admnistration in an aqueous solution, for exanple, the solution
shoul dohfenis! biaRbyorfRuddossi Qe ditio R SIA MM Eholi) kdifhatSipdided@y first
rendered isotonic wth sufficient 20 saline or glucosé.” These particul ar
aqueous suluil grrondiesus s paciIsb|of0 HUFPTD ferigro Tord I geEnea senpimpIianuscot ar ,
subcut aneous and i ntraperjtoneal adnig%stration. "Unit dose" is defined as

a di scHEFORASOHEODLIE LM St HFdut FROTGHHEET HITWH PAFIERRIP S&% S1PAYe UHyi t abl e
carrier. For o 3o Aok EBl Wqrd @ggout With an
initial bol u%ﬁ@?%mehc’ﬁﬁgﬁg%ﬁﬂ r?uous [ r%f Js!?onﬁ{bg%rrgg %{fogxﬁéﬁ‘ 25 ?ﬁer apeutic

ci r cul at iuvogdiressensedowney spraochye dnoudB osessol 1 ondiuegny us ki tdyupsurt he art wil |
readily optim ze effective d&sa}ggs and adm ni stration regi nens as

det er m ned"B}P1G 8™ PEY FIISVHHEETOR ORI tIOETRINHPBAIVcondi tion of the
i ndi vi dual patient. Mre particularly, thesgq%?(gmfﬁgg*pg Iﬁ% ﬁ&{“%gt ed t8Z

reduce, inhibit, decrease or otherw se abrog _ rornmation of

A~3- pept i geoxdiro)dafsaodni b ke gbns sipba@idphenssl sudiniof 1bipe sBolarai n of a
subj ect exhibiting AD. To this effect, those of skill in the art will be
abl e t oS®eqSIEIR B¥R PHOSAPASd &1 HNO A AN RPIPUT SEROWP K @Bl 3o HouguBoHPat ent
No.5,877,399; U .S Patent No. S 387 742: U .S Patent No 5 811 3) in order
o opti m S HBTRT SIS PSR Tl 4G PR 4 TR AR, ot at | on
prot ogehs -pHIskniABE Ldur lsRgotreldeM @B b plquid utical agents _
required for intervention of ADin a human subject. The frequency of dosing
wi Il depend on the phanmacukdonestuegrepRUEAN-ACH CIL hpsagaavegmed t he 0put es
of adm nistration %har maceutical fornulation will be

determ e AR TOFRE i T 1P VR VAR Btk SRS SOHRR Diigte
Phar mmoeut IHia - S B8 S A AT AR s s Bt R RO 5042) pp

1435-1712, i reoanppoatechidenenssshd syak gryesicay oSpmbrdivaruss|sat \gpeTaYy

i nfluence the physical state, stability, rate of a~z vivo rel ease and rate
of ifaQiNBNTE0R FIATANE & BINSIHAOHAH Wi‘%?@?&d'l’aﬁm%m?“?%ﬁb‘éﬁéﬂw on the

route 1.1k S AL i Y, ding_.to
body SR Regs SHA APl bR R e o ISR S RREFBER Y DO <t
cal cul at i onsyRerss sasyors v PiRoR Neohdgoe pRbAdibake FuogsopRlid dose s

routinely made by those of ordinary skill in the art wthout undue

exper iPREhEAIQ BAIOBIORE S8 PIPIDRRITNL AHND VP “HII9e UGHEHH®EUW W or mati on and 15
assays disclosed herein as well as the pharmacoki j.c.dat bserved in
animal s or human clinical trials. Approp&%é?ggggéggégga%%ﬁ ‘%%Z%égéhertai ned
Lhrough the «yse lssdyt AR 899 caqeRs Oy Iy by poyblosgtokmee! s 1n
conjunction wth relevan 0se response dat a. e final dosage reginmen wll
be det uritassdDD prafig pre vessdDNG POlophys KIewPLI0 CUDSOURTIRG ‘TR0l whi of
nodi fy thPeFéaction of drugs e. glﬁ? the drug' s specific activity, severity
of the FEM4§e"ORALReRQInbAY: LIPAS SWFORTE MY BIHOUY he age, conditi on,
body wei ght, sex andggifingat A ALCRE ot BRI ENR b ibrRbd@n s Abnf ect i on,
time of adm ni st rati%ﬁ'(gnnéﬂbpﬁgﬁogl I r??lcgl 9f act oiraésll.ﬁJAs !st uldi e?Aa{r]e

conduct gebeq fourdjmmnrai safoprereritasuegobin vemssges pegpddl Agyppropsisad®e dosage

| evel s and 25 duration of treat r%zt for SECFCifi c di seases and conditions.

It wi |1 SRR e B 1At #0 8Ush B hERIER{ PO HPTIHIAI 44T GriSUFRP
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treatment nethods of the invention may be useful in fields of human

nmedi ci ne and veterinary nedicine. Thus the subject to be treated nmay be a
manmal , preferably human or other aninmal. For veterinary purposes, subjects
i nclude for exanple, 30 farm ani mal s including cows, sheep, pigs, horses
and goats, conpanion aninmals such as dogs and cats, exotic and/or zoo

ani mal s, oyl paiyor at aey sEowORISSRIINAT86 N%-08:C6E fausy ‘mdllid pue geidaney pi gs and
hansters; and poultry such as chickens, turkey, ducks VWO 02/ OC30G

PCT/ US(SBEFSRUY YESBUUIENT B HEPIE SERIE UC [ 8 EHAILI86THh 8 I9IUPIQRPTRYIERENP| es pbEsent

preferred ' | S | nt end be

P 1 oo doBT Ak Gl REMNG h Yh oy Aitbs) SRSl B

di 51 0y GoqaBRoAE vid:¢ shivdbroBIY cR3RESTCRE:RE FRfioy! Brdoisudpae i C
materi al s and net hods which are disclosed and still obtain alike or

si mi | ansnatied) BN [EUTAN 1EEIWISURH GIFaqvetUosEISER e PEdTp sleppeerel K mptie

I nvention. 10 EXAI\@LE 1 (3-Secret ased@tspﬁgi/s Activitt/ assays for Asp2(a) may
be perf or mad® KRR EYRTR SHCEOHE P S5E G SUFEO P B eBFEI W nvent i on as
follows . ReaRihQoS 1eRGnal eS80l pb hibods Stbiuaf! 5 ch ascfor
exanpl e, 50 mjé/lllg 2-[I\|—rr%®phoﬁ noj ie?hlg?r?ﬁé-aglﬂbl foﬁlgte ?méﬁﬁ%ﬁ 5.5) g%r
SOTM s oatirosnqacietatue Jabsteo ) Hiorage af) 1o semgoquemansd §. 0 , 70 nM pepti de
substrate, and reconbi nant Asp2(a) ( 1-5 ~. g_ﬂ:;)rotei n) for various tinmes at
37 C . An exenplary buffer conprises cont ai PiiAE PULIL 0 PPAW WYcosi de. The

0=70 b ubi dtia B Suing a5 Blo i B S b Giale oy, T O
wat er / 9@uiragii oq Kber whddiivonentnsdy dug, isqeasaedsnediPyngbss] bameddeat 214 nm

In such an assay, two_product peaks elute before the intact peptide
subst r at e, UGRIPABIURSH PPASPRRITTAMEOPASOY) St YIS SEaURAIFER SBPl SHAE3HE © . 0T.

p"' | f ' try.
per cont. hyd gl 1oiin b R Ruo R BIBEEE Bk SlralE PIREHA Y Cormanr i ng
the i nt e@iMd GEIIPLRNPATERS of P sdIBnBINAo0 oy o105580 oY) THOI] YSNOX) peax

QZIWITUTUX 0} PUB STOAS] 9FBSSIT 90URYUS 01 9AIIS ULD SJUSUIS[ SANL], FOJRUTULIS)
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product peptides and the starting material derived fromthe absorbance at
214 nm The sequence of cl eavage/ hydrolysis products may be confirmed using
Ednman sequenci ng and MADLI - TOF nass spectronetry. The specificity of the
prot ease cl eavage reaction can be determ ned 30 by performng the

~i -secretase assay in the presence of 8 p,Mpepstatin A and the presence of

a cockt fiofe @6 §if 96 0ARRqE S iupikiiAnse 418.0) thofe 1sol By | eupeptin, 10 p, M E64,
and 5 mM EDTA). A [i-secretase proteolytic activity insensitive to
pepst at | US| SNOR iZHER G 918 FO FERNEAENEA3 PES SULRdEPD(Dor of cat hepsi n0D and

ot her aspartyl proteases) Qr t C il _(inhibitors of serine proteases,
cystei nyl proteases, and nBtar %ﬁr‘gﬁg"ég@{é’s?"g’ Squﬁ’ggti vely) is indicative of

t he speGhidseid ;;(/,_B;@(i nghvenﬁ' préeLd gxgﬁ%@ lelq?&s\dggmgg Msternative assays nmay

enpl oy Hu- Asp2 expressed in C s 5 and purified using identical
condi t i ong 1k arsredtuomny i@ Apndadprésrocdeytay em eiwaami(@equent i al

chr omat ogr aphy over ‘I\/bgo&%éand Mono S. An alternative (3-secretase assay
utilizes internally YRERERERIF PUEFAERELSRES PP es to nonitor enzyne

activit i HOESEH SPESHESTER i Lphgl e sanple or nulti I
for rrat.y“églhggg%tygon coér}iftg'ilns f'%f# exa%‘fdg,rhcglggﬁﬂ\'ﬂglo NafrpIVES (pH 5.5) wgé

pepti de subsstd afigoaficidié uprsas snsopndyd sdiijorkat Btnoddooa@y puri fied Hu- Asp-2
enzyme. These conponents are equilibrated to 37 g for various times and the
reaction i ni tiP&€% SR POHISHL BANS S HRLHIIEA IO UERITWEBYS Wl i €IS¥rtdr ned at 330

nm and t I ' | [ ' rescence
o a1 on Sp B G0N SAREhiTy S By BR e ol IRBE 3P rbiy R T
the test oegRgwogsuldopdheRdiefaLliirsyp gidapiied spusdtion phase of the
reaction and the kinetics of the reaction nonitored as described above.
Activators are scored as conpounds thatS!8WELELRSSVE he "Wat e of appear an6& of
fluorescence while inhibitors decrease the rate of appearance of
fluorescence. In yet another alternative, the Hu-Asp2 ~i-secretase assay is
conducted 20 using a cell based assay systemin whigi\g8d digc68i618 as, for
exanpl e, HEK293 cells expresses a fusion pol ypeptide conprising a first
portion conpr gdSvaggn sktsedw EXsesusgns ppiided pui HeoSeheqihm §usndgamtasimyvent i on, a

second portion conprising a transnmenbrane in that anchors the peptide
T the Gl gi _GFosSHEbIA PRI daPar SRRBTReN Cosrtal B BAPTES Bor £t on
conpri sgifqfad SRBAES 1 «ISREe Y] 28s¥-A jo nonouny 10/pue K1ATIOR asEIRIAS Sl
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25 exanple, SEA. The transnmenbrane domain will act to ensure efficient
delivery of the peptide substrate to the cellular environnment where it can
bi nd active Hu-Asp2 and be cleaved. The cleavage ~ is detected as a neasure
of the SEAP activity released into the nmedium 30 EXAMPLE 2 Met hod for
Peptide Quantitation by Amno Acid Analysis The present exanple provides an

exenpl ary mephose bppud feermlG Jo2ekERALG oy 2 R Il 234 geditition of
pepti de subs:p?at es gy ianrﬁ noibgci d anal ysi s. T%iﬁg dr(;iet hod vvaacgﬁuésvgd to quantify

t he vari oUb‘MsEueiive shiefout Rarypranb bt oAl ieatliaghiepdes pidfieneais uadie  0f
titated usj ' hydr ol ing CEM tion S 2000

i ot ovan 1% SRPPRRpEEY SRed b I Bl o et BRLSRBR srebd

appr oxi %%Eﬂdﬁmﬁs To.f -BAAkSb Yo \mﬁ@uﬁhasﬁ%ekégfjag@&@ﬁzﬁ%{(u%mse&ﬁ Higestion

vessel Cor poration) containing 4 i erce nst ant

Boi | i ng) Wewho0uBuI0Vmlourfeut [enusbuD ) ‘Tysiueteq) [edmtbi- eko adeyomtser sanpl es
were then alteni a el§ evacuat ed and fl ushed Wthd{\lé five ti rrgs. The protein
was hyd? BHOEAETL 1Y SHUHHERPRI. pTHPBENO TR UG R 19 (PUE A8 0% of f ul |
power (abo 68590 j 8PS dth

t enper at ur :j nfeor 13/\%%[%!1{}? gﬁﬁﬁ%ﬁ@%&e{%&;f ol I'o%kﬁ%,%u%%%a g%m[}grﬁ%?ﬁélpggsed ttre

t enper apue patplhPotiua Ebiynmd [eheat sans e Kpeyedfopmsghs o) puk et zadt er
cooling, the sanples ‘were dried (Savant SpeedVac). Anino acid analyses were
performed GH SHRTH JTURLY 7okt U9 1957 JO GOURMH &YRAUARIY PUNIT ‘UOTIuaAUT

hydr oxysucci ni_m ' b 1 fd Uor e at 395
nm (Waters 15 9@5&3@3@%@ r@%ng%a%B)ﬁ%‘gm?g%g?‘ég q’ﬁé‘ﬁleéda{ﬂ%gf é ed by

reverse phaseddPidCounin daysdanbaitido Rackawds 34005y ut ejdand Ridokdgat i on was
per f or rre? us‘?'glg Hewl et talsPa(':kar do' faChenSt atllgn(i))[g enh?ri?(lzed ijrﬂ%g}rdgtég. EXAMPLE

3 20 Test iSHEOIRA TOETEHCAISY TP d5&-BiFl SSHEXP FlkAITI PAIBHIS SHl Mo FO TISASE r uctQlr e
f Ubi qujti i di | in B in Th { le d i bes th
ot oduct Th gt 2B SuEEGPR RV KutrPRllotof ol SR RE R et - vent on and

use in an Hu- Asp2 assay-Ibssk e posn aq Aew oste zdsy wewmy Jo sSojoyIo mewmny
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invention. 25 The substrate KVEANY- EVEGERKK (SEQ ID NO S) was synt hesi zed

usi ng by solid-phase technol ogy enpl oying a Model 433A from Applied

Bi osystens Inc. The purity of this substrate was assessed by HPLC anal ysi s.

Briefly, crude peptide was dissolved in dilute acetic acid, filtered and

| oaded on preparative reverse phase colum (VWydac C 19, 22 x 250 mm 10

mcron) at 4 3 0 mM/mnute 100 %A (A: 0.1 %TFA in £ seeﬁ(h' 0. 07 % TFA
es

in acetonitrile) . Gadient used was 0-~ 10 % B, 10 m eh 10- > 50 %

B, 200 pihom bafes ubheziegddiaysgfef fusgpbanmsommysij przaeiod yral sepianeg at 239nm
and 280nm Fractions were WO U2/ (1130() PCT/USOL/ 231t 3S -83 nonitored on
an ani@ YOWEHPIHSEI I BeSohh 8Y e S ATY EOopHIgT refogIo B AAHHPISMNi cr on) .

Sol vent s | i r i i S RPHPLC was
From o 76 0eat B SRR AR ARy Ty ok R o Sirhihd

m'nutes n. mca nticity of the

pep i de o oyl e UoHUGLfEEs Mof, SN0 UDIJH pROA! iRy MY fo

particularly, the chem cal authenticity of each peptide was established by
mass s pEGREBRIOEINLABTHIGYT HESH PIIOAY BRFNSS 1| PIHPYNIO FESEcAOpERIdEb et er

equi pped_w Sel ] HP stem The identify _of
the. popt Pilat B il BABIFRHE RS R Ep Sl ol 38T owlsr 100
~ | /' mn qbmdsida pRiubdno s ojf@s|et IE]Bqu"@‘s 030 &iohA[R e bneBBupperating in
10 el ectrospray ionization node with needle voltage 3KV, tenperature 120C
and cone vol WageImy 840,  SNHEWALHBIEIIPEE IO 1HBH° PEIEIGEURRUIEINRULS a

scotate, prir. 5 SBERICTRE Rt “orBah Al ARy e e R T o on

M Xt ur e Wasydih@weEdnidhs BEAS §& ool REIUARER pl;srﬁ&ﬂua%_l?oué}%m/ﬁhe reaction

products were nonitored as described in Exanple 1 and it was found that
KVEANY- EVIESERKRUYJSESLRBNNESBPiovkag o) YGRS nE0W A opIeidxAsQUeThe (T

KVEANY- EVEB F\;KK (JSE(% I I% '\Q:e%}}oxﬁe?} i §ies\éass qurt her. m)digi ed b St he insertion
of a cylgq’r STHUEP S P e e v{_ﬂe QH%P' %Relf)g Q&Iﬁ% 'I_%Mt He? EPEptl de
KVEANY- Bt doa8abirPe NP udloy pbbh 8q ReRljbieiwe@sSioiolrgr m nal |y biotinyl at ed,
and nade fluorescent by the coval ent attachnment of O’'egon green at the Cys
residue. Briefly, for biotinylation, résihugpgydcpapitul Wasususpended in

. J0 di net hyl f id tai ni dii | et hyl am 0. 15
) arPorL A o oS SRR AND R A3 PPIOTOBIGH LR B 25

t enper at ut. . i g\@%{ ee r untd.l

ni nhydr i ngﬁ%gﬁﬁi’/‘é)ﬁ%’tﬁ@& ot 12{/4)%@% s;péehg iﬁ@- \/\%g[ﬁﬁ{ﬁgﬁég?@g%lgg 1€n 10 ér%l

t ri f ul uoraagetmdessst isfkisQmd parelKmgpIg phydoouat loypuephédiaien: puarpoaotues
:1,2-ethanedithiol ( 1.3 :1: total 5 %) for 2 hours at room tenperature.
The cl eatlaHEI8Bs IR FUPMIR&S O FUTHIRIOR 1QVDIIS FGh "6 SsHA{ SDHFLHL H5B0HIBARel . and

d [ i d
or aoi pi t ar SO0 49 BRPRALAFBOuAAS Sty RS MRS AR B RS ] Blifgadlh PP 1 de s
preci pi tsat{eskepgpt iO@ﬁMﬁﬂ\f%iO@ﬁG pak ORI Sh Otaredng szl \qpaeBucvashed with

diethyl ether, dissolved in dilute acetic and evaporated to dryness under
r educ edOpPESEIH WU L VRIRodurod poic (0 SHAr ey IE6E SLRUNAS S8} SHONIPEEC i n gl®ci al

acetic i\zgs'sxg [e%ﬁdaqjl Xfpgﬁ[xiﬁa?ﬁ' u08210-SAIDYADTATAN VAAN-Tong a[durexs 10§
‘ajensqns WUQST JO UonIppe ay) AqQ pajenIur ST Woroeal s} pue Inoy [ IoJ pajeqnour

aIe pa1sa) 2q 03 punodwrod ayy Jo WS pue (JNUS" L) SwAzZUs VS UM Payoo[q
a1e sore[d IoI-0IONW [[om-$8¢ ‘Avsse axmdeo Arerdwaxa ue uf
"(Apoquyue ue S
qum ‘*§°2) apnidad pasesrar a1 Jo axmdeo saneuenb Aq painsesuwr aq ABUI 9SBI[AI
oy} ‘AoAneuIo)y *1xoddns prjos oy} 01 payoeNe [9qe[ PISEIAIOIP JO ‘BIPSUI 31
ul [9qe] Pasearoul £q poInsestu 9q ABUI 9seo[aI oY, ‘Juowdely adeaesyo e jo 3roddns

DI[OS 9} W] 9SBa[a1 Aq paInseow oq Aewl 9FeAea[o “uourefuelre sty u “1roddns
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PCT/ USO 1 /23035 The purified biotinylated peptide was dissolved in
approximately 5 mL (0. 1N) NaHzZP04 (pH 8.0) that had been previously
degassed. 5 ng of Oregon Green 488 nal ei m de (Ml ecul ar Probes) dissol ved
in 0.5 nl dinethylformam de 5 was then added and the m xture stirred in the

dark f ogoaBRAmAp WG @b Ay-aomrdyegy miridwoiubo ki 9 NoNgeALBE oilgas bl Bo1 unr eact ed
reagent was quenched by addition of 15 ng of L-cysteine for an additional
30 mi n&EBRS 1YRRRIdIUR HI PRFSRASIY WIdREXOPHENUA| SURSd UPHHZHHIGH SAUISH0BHed gl ass

funnel, acidifi L1 | | e, (fied b
plrjepar ati v:a Ireiltg‘%gg%f)ﬁggg%ﬂ 5@%’2‘@%“?:"8@?%&%@2%@%‘%% ﬁ%{ﬁ{f%lhi ni t?/gf
el ut i orsr aonatot tnovgesqdOfbalopounas esshieiodiarmpstiadbousosaiidnf figr bmepl- t hr ough

DMF peak el uted. The resulting conpound, Biotin-KVEANY-EVEGERC( oregon
gr een) KROGUTRISSe RIS PIEPRIe POISHBTASSeR 95 ‘(L AERED RN AP SINARS)t he

fol | ow ditions: i . - trate, SONM
broyoe a0 S9ME" " Sroafee S RO G AR huRnor b EubRgh] TS I
Wi t hdr awn  giqnfe venabys puvgszisoqins ot gt h R @h@ﬂ@dabb?&aa%%%s]bﬁxﬁs%, 57 %,

and 82 % cl eavage occurred after 15 30, 60, and 120 minutes, respectively.
Do they have conpar atPPEedAEUEEOOREREYF B ‘JAURXFOBIHsVEEs spectrometry ST

anal ysi s showed that cleavage had occypr T ~&.u only.

This new biotinylated fluorescent pepﬁoggglﬁéglg‘%&géﬁ%gﬁﬁl %I,C&?&a?amere at

| east t 3w e8xobRbig bretdanida up jEVoINpSe &j gtgmrpdgap@ﬂ of Immr.xagﬁg Rbjesubst rate
e: SE NO: 1

derived fromthe Swedi sh Miutant pepti SEVNL- DAEFR | D NO: 19).
EXAVPLE 4 25UAPmogsiedt dodd 3o ANBFAIPRGU-VOY ZPBEPAUBIUSEd apldessridedvage Site

Thi s exanpl | be | ' i ng

r ecombi nant g‘f’%gs? %glé}s ,‘I 1? gﬁpér:"?}rgggg%%géé%%@%%%gggﬁ%‘%% ﬁ%@ f‘gfsﬁsﬁgg\!%z)bst rates of
the inventi on. {BQuAxsRfmpbiigRid GirtmAed esedrR Al 1853id afii6 seRMsqisuct ngped
125, which cont aflans a grvgdiggﬁ rrﬁt ént APP695 and extra&g#l ysi ngqresi duggeat
the G terd® juSADRASORISIGBZ/ARIPAU-TOB I PHPTHESENIRHINLIPID glotkfoal cOHEZS APP

mut ant s cont aj ni n seguences
a1 Jo S11S OLI3ISO[[E UE I8 10 1S 2AT)OR 91} 03 pulq Jey} spunodwood Junosnap

10J Aesse Suarpuiq e st wonuaAul 1uasaxd oy Aq pajeduraiuoo osyy
(0€S WH/S8Y X)) 1sanboy [ Ue O paInsSeswx
uopezLrejod TWSOSAION]Y SY} PUE SOINUTI G| I0J axnjersduwrs) Wool j8 payeqnoul usy} S1
stoperd sqy, ‘wptaridons smndoununur Jo HORENULOUOD Funemies € Jo UonIppe oy} Aq
PJBUTUIIS] WONIOBSI AU} PUE O,/ € 18 SINOY ¢ JOJ payeqnout st Aesse s, ‘0Z-NTIM.L
%100°0 PUB VSN %7 ‘e1ensqns WUQST [[om/Sul I0 awAzus Wug(Q ‘punodwos
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Jo sumjoa Teur ® o3 (wonisod ' §--'q 2u1 1 puoq 3[qezAjoIpLy-uou B SUTHreinoo 01
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WO 112/ 0C3111 PCT/U S01 /23f135 -ssof the invention. The sequences
encodi ng VNLDA at residues 593 to 597 of this APP695 were replaced with
VSYEA (SEQ I D NO: 189), ISY-EV (SEQ ID NO:179) or VSYEV (SEQ i D NO:177)
using site directed nutagenesis. The site-directed nutagenesis was

performed with a co(;gqﬁ | e~ agenesi s,
Strategene, La Jolla bﬁlﬁ)g Iﬂr)]ﬁq“?%(ggﬂli I oW ng burg %%g?xss%#mg@é%g{%ﬁ GAG ATC
TCT GAApt@eTffogﬁﬁﬁv{M\IqﬁeﬁsﬁiﬁAx ﬁﬂé\[ﬁ};@@@e@{[ Y383 el psHo1Baq fdsir@eds® NO: 171)

10 #1 SYEV3 5' -TGA GIC ATG TCG GAA TTC TAC TTC ATA_ACT AAT TTC AGA GAT CTC
CTC 3' FSEEOEIRTLy S5 By anpanseal giae AT RER! epriadidte Wil PAIPIRVA GTA GRA

176 TAc TTC AHACPRAF T e R e P iy B A0 g vens
5' - GAG ATC 163y %SMT(MdIﬁ@M%@M\ig S ofdiexGA6; TpRfE- 3°  (SEQ

| D NO: 175} #VSYEA3 5' - GIC ATG TCG GAA TTC TGC TTC ATA ACT AAT TTC AGA
GAT CTC @n@wﬁm@s&@q@  WiAG PRIPRT $HYR RGNS éﬁﬁdﬁlPPHD@HMVABﬁS}MAHS ng the

i te-direct ] 1
! amneal fng_ a1t BuRREEToRnlR AL rB ROl kS R RpBn Wi o e T
reaction v;qsﬁmﬁﬁabpadag'nrxoﬁﬁumﬁﬂmﬁmqeaﬁmadmm:s@ﬁwsn@ds; pafipoin s@REi ned ¢p0ng

each of primer , SOng of tenplate DNA 2. 5u of pfu 30 Turbo DNA pol ymerase
and 200. Messe %&Nrﬁuusrméq%pq('m.&éamﬂaaaaam[wsamas@evgﬂwm@nwwsaa@ﬁﬂr. ction

ol aem o o B Pulbiad SR o TRl R el fonelyR KRS ©

10 2dA-prim oy Surureynoo srensqns spnded e 10] pamsesws T ayy pue pajepIeA 3

Aewr Aesse Surpurq uorezirefod 90U9SAION]J AU} ‘Aesse sA0qe 9y Suls()
“QWAZUD ) JO OIS 0z
JATIOR I} 03 pulq 1By} Spunodurod I0J U22IdS 0} pasn 9q ueo Aesse s, -3 oy wrelqo
01 (1M “uoSIpEN ‘BIopURd (8661 ‘opiny) suonedijddy uoneziejod 0oUsdSI0N],])
05B101035-¢=F ‘TONQIYUI punoq=g ‘ToNqIyuI sag=, ‘ojdures=x ‘onjea uonezirejod=4
oroym ([F+ /(A «(dd-ad)+1d=Xd uonerax ay) Sulsn paz[eue aq uay) Aeur
vIBp Y], "91RMSqnS oy} YIIM SWAZUS AU} JO UOTIoRISIuT o1 10J T3] 97} JO UOTBUIIIANP | Sl
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WO 12/ UG3(I C -86 PCT/US111/23U35 identify nutated clones containing the
desired nodi fi ed sequences. WO 02/ 11 G3(Il~ PCT/U S(11 /23U35 -87 EXAVPLE
5 Cell -Based Testing of Peptide Sequences of the lavention Designed into

W1 d-type APP Sequence The inventors nodifjed APP expression constructs
Wi th the ok SCRENPRIPABASEN-8Y TR0 RRILR3500 1oay BUeH - SV AEEQ | D

NO: 140) = S~~ X ST | [ I ng
exanpl e Q% %ng{lg(e%g? %\?\,ﬁel? %é‘iﬁﬁ%&%% g@%ﬁ?ﬁ%ﬁ% ng é)vl('\T'/Hg a(-r’ntﬂg11 %%%?ﬁt
prot eol yt i 0 Fu@eraskquoqf zihgnpEeuidibngpidnd] f5rdefssdmmghs ARbipayo 0€
(i-secretase in cells. The resultant expression constructs contained 10 a
CW pr onot er G ITPOSETRTERATIGRD &9 SAPSHH I { SAE10RRBB Y Ky HEHEPORHdi fi ed to

i ncl ude - L pal . di ' ified wiith the specific

mut ati on ;;g%{_;g Qiqh{e?g gggyviéfélgﬁﬁcsg{}&ﬁ%é%% g%@ﬂmaéf}@ Stdcl oned into a

pl RES- EGFP vector O onetech, Palo A tdas dodyredibs o@f Jureihd Relyrop ks pr essi on
can be nonitored by the presence of green fluorescent signal. After HEK 293
deri vat dm e Pestl 3 TRMORHPTIHOSIIFIR PghEo1tIsans seiadnielie Appaongdsy 1o ansf ect ed
with different AP@ var i ant%}gf or 48 hours, the cell extracts were prepared

and anal A4 BYe SR HP TP  BFTFAG AP SIS UONRRRO BAEE el . Tie
Hu- Asp2 act iy | ' I f e
ettt as il E R BT MehIAD 1TYnpRoF SEhsL ) S0 AERERSF o ol

ant i bodyod®Boa1 sy shewed wm(EEREGIsoB B Jb oddssqridra SBENRog0I sarimIngEn|E quy of i ci ent |y

20 cleaved by Asp2. Similar to th.e j~a >>itro f%n@/m‘atic assay, APP wi th
SYEV594- 8% S{“S TSEPTRAORU) PURAR IR PAPERFOTr A WHACE] R nPrPIPHERTREP wi t h

Secret e e B Ariatel & e BB B i B0 B v ©
measur ed.oobdzas] s oe mtsuramsesuld Yargoe 4 psienngidietaghpeyy 6E10 (Synt ek, Sz

Louis, MO to capture A(3 and antibody 208 for A(340 and antibody 165 for
A~i 42. Both 208 208 and 165 were purchased ftQith ‘H8e3a8CHHEBSHAEES on of

that the opod el St 8RRty pBlebrs el £ Sy, BB BN A ect <
the N-term nuseBfumdod) | el edqab hnalsyEise gy pobin at jA6RipaRgi des. 30

| ncreased production of secreted A(340 and A(342 was observed with cells

t r ansf e CEEHNSERTE FOHPRES BB PRI PAFQHPYIAEITINPRDH UBD rif OGIRIR D0 HEA

construct S..i Q,PeP} I\ VS al ' I f.an As

oo S o AP oG s PSRN Al o™ 0y
‘SIoY g4 I0J UOTIORJSURY) IV SIURLIBA JJV UM Pa10djsuel) ST SWAZUS pagdded-vi

Surssaidxs our[ [[99 £6Z-MHH 9[qeIs € ‘Aesse Ienj[eo Arejduioxe ue uy
"98eAB2[2 JO UOTIOAISP SJLI[IOB] 0] UIAISY PAQLIDSIP sk SYI] oy} Jo urajoxd
19110d21 “‘s1omaed uoisny ‘sfaqe] “‘s3ey syerzdordde sapnjour 1aqyng pue ‘18[00 1o

A 91 03 oz11E00] 01 opndad oY) SHSNED JBY} WIRKIOP SUBIQUISWISURN) B SOPNIOUL 1B 01
1019y paqiidsop epndodAjod woisn] e s9sso1dXo ATIURUIGUIODL [[30 1)) JUSTIIPOQLIS
poxreyaxd e ur ‘opdurexs 104 ‘7dsy o3 s Suofe [j90 a3 £q pessaxdxe
-00 9q ABU JO ‘(TUnIpawl oy ur ‘-§'2) WIIsAS [0 o) 01 pappe 3q Arwl urajoid
woisty 10 apndad srexisqns 9y} ‘pasn S| UOLIRLIBA JOIUM JO 9ATddsoxr] zdsy
JO sjunoure pase3xour §saxdx9d 01 PayJIpow A[JUBUIGUIODI ST [[9d B “JUSWIPOGUID S

patsojord v uy 'paroares oq Aewr gdsy ssaxdxo Aqjermivu yorgm s[e) ‘juede
1591 a1 Jo 90uasqe pue souasard oyl ur pue apnded oy Jo soussaxd s UL [[29 AP
Surmoi8 sasrrdiuod Sunoejuod Iy pue ‘199 € ur passaIdxa st gdsy-ny sy} ‘UorieLIeA

suo uI ‘opdiuexa J0 ‘ISIX2 OS[E SIOWIPOGUES PISEB]-[[30 SNOISNN
- V9 -

SE€0€T/10S0/LDd 90€90/70 OM



WO 02/11G3116 _88, PCTIUS1111231135 gi ve SEVNY-~- EVEFR (SEQ | D NO: 170),
this peptide has ail activity that is only 1 /5 than that of SEVSY-~.-EVEFR
(SEQ I D NO: 141; Table 4). This observation r eaffirns that am no acid

optim zat] on [t aj i L] dene on.the rest of the substrate
sequence. ORggipﬁ? gﬁéésadcj’e%@ggtfé%?’g’lmf%U’”Q%E% QI%BWSQ%d ude I n sunmmary,
SEVSI' -. ~- EVEFR (SEQ I D NO: 141) is an excebin@stho APT 1706 dueSGafsdst rate for

Asp2 that gives easily neasurable |evels of ‘A(3 incell based assays. 10
Exanpl e 6 CH-nlijos301BXpH g6 SIMgnivis amomARR IFvnee)sTufrsqpr fnap génogedescr igges
assays t hat eng)l f)%ed a transforngd HEK 293 cel | line._ Oher useful cell
lines i HENQMGEPIUSERP 29 AeH 17} REDPELON [FRERPIRAIES 19 fRowB3I08KIPYEE SHy- SY
cells, ' I 7 rat PC 12
cells _%I?l?fi!]ﬁﬂ?t esEe(ﬁl(rI:g%ﬁg g‘?@kﬁﬁ‘?%@@ﬁ%ﬂ%?ﬁ? r omﬂ,g'?' &ﬁué"s:aﬁi preferred
enbodi merysiq pdipInepICIoURISAEEAepIpURIEL @i peolsapumsoh fingg AfpRnddmen al so

I ncl udes an anti biotic resistance gene, e. g . , so that the stable cell

| i nes can WBULBHIRLG %@?W§W°@Pﬁ§9‘ﬂ%§lpgtp§ﬁ@%‘ﬂ€6%!ﬂ PIAGIRR 291 A¥TeaiBeher

preferre | ' press both nutant APP
B doser AR aa ST Avaé b R v BB R b s FE s acp2. 1 e
variation, the Asp2 is introduced using a second sgRasdouaboduleqd permts

sel ection under a separate selective antibiotic (e. g. , hygronysin

sel ection). Byest AEpRoIpd fie gounserdagih SoIcReTepIPUES propd/bIRPqvtl sgideed for hi gh
t hroughput screening for nodul gtors _of Asp2-nmedi ated APP processing. V1' O
| 157 301 20g8H B M TReed) BeBhins s ¥ ot SBRE Baged Assay
for Asp2gMpshsl gdo080% Iﬁwﬁog%m@ss shitfOaRi08 S5 o BRIb1dl Br FEXFERESoR] ar e nost
useful when they can be conducted quickly, wth autonation, and with the
Scr eenidyy ¢EETE! 18 spinle Yo peadal dradap! Thelegen@inudorpy wordud e degy i bed

hereafter is ag,Pl i cablde for.a
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variety of cell lines including those identified above. Preferably, the
cel |l -based assay is conducted in 96-well format and each candi date conpound
is measured in duplicates. About 25,000 cells will be plated onto each well

he d ng. qr ' || | diti
(37C % Gt arblifod ebia Fitthesd Hndtb O S BhBieat Rnpo b el CDTCL L o
in. DVBQa iR iden eiRgkusml dit I% spEnodiod o dpiiidduiobMBsouk 38 sBb@est

concentration to be tested. On the microplate, conpounds are serially

di luted 1:BIAPas JDMBEICOZISLIBIIHEAORID] ‘SBIVBPW A4ues 1o e woptidopan@dSin nedigg at a
ratio 1:5 v/v con‘go({[lfgld: ngdi a éSO. 1 15 + 280. 1 nedi a)[ to[ﬁéel d_an

i nt er medi ate pl ar B TSI SPP £ HOREE 4 RS FURR SR QH IBHAPHEYPAPEE pl ate i s

di luted L: 5 24 Tsddrb | ' G5t ' t are ten
tinmes thésglfaiQIrcllefalljlé2n g??.lreg‘g lgorﬁ!ﬁlen 'rg?%g#éqﬁ%ﬁngj&gffibﬂt e. '?’ghbb@gfﬁé@ﬁe assays,
20 ~ul yoototfenrzaiape oympo pekndiaBIqIipiglipsusduing wakloxpiat es that contain 180

,ul of nmedia, and the plate is put back to the tissue culture 20 i ncubat or
for continuing culture. After three hours of incubation, medid) s col | ect ed

and the I gz%g' t t | ]&g ~ ' I =1, of
corrpound?)géﬁgL?igﬁ uH?%r%z og'se;7r:\r,1\llb ’E“Ef‘ Nélgl;sgggrrg%ﬁlﬁeeﬁcfg? Pérﬂlms?&%ol I ecgtzed
the next depoppidiarsayrditciessasyepunmtanueueipafftitiny0qesyINgsy For
exanple, A~i levels axe neasured fromthe collected nedia by ELIS

N-ter m&zg ' Sf FOUYPRAMHETS 1146k LD O MR P DL See 49149 EAPAbSROEIe neasur ed.
Soquances. o LRs mbEe fidenb Rl Rl i 3fhr il S BRI Ooe bi ndi ng

pr ot ei nofedihhd EFAsH0iE Phonitys Bukdfluidoge psdreheop b ARARR C term nus was

produced by synthesizing an expression of MBPC 125 construct and
transformng the construct into ardmEIssedRNRg SSA00DRY $INEAY BHSMCHIMIS111/0231135

-90 host., The MBP \(}NEBE?é?;everl e VA d rovides a useful detection substrate
ox det S HOUE PEAVAGE TR o iy RElad BoBLy s G- MO RS PES 645  ho
I nvent | i nbiigd ﬁ@aﬁoﬁ{/%ee@gﬁiugﬂ% &%gﬁﬁ@gﬁ%gﬁtﬁdﬁ&%e@a 6B Rhn a8 gr oduced

essentially as descri . 44345 and U . . Pat ent
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5 5,942,400, (except that 13-secretase substrates of the invention are
I ncluded in the fusion protein). These docunents al so descri be assays,
whi ch are run by exposing the fusion polypeptide to (3-secretase which

cl eaves the 125 Q&IIH{% e | P 1no- _ f the ~1 A
The MBP portion ﬁay' hdg‘gbgéﬂ %%%%eg@ggédegr? !t %‘*ﬂ?ﬁlp@%}ﬁ;&%ﬁ%ﬁn%ﬁ t he APP
fragment which dygoqupased spunadwenageniv spwfu® ybGusersst ase may be

identified with 192 anti body specific for said termnus. In the present
i nvention, the APP enpl oyedIQURoUREdS 3G<E 2JMAFIP| PIHBIAP PR RS 18Pt i de)DOf

mit a1 ng el DhuR: eudern TbaB st FEAEe B ETHERT B Sl R D
NO: 180) i s 8560 LBt Jo MBI (8RO Bdioba@opdioad SY- EV (SEQ

I D NO: 179) is described in a preceding exanple. I'n a rel ated procedure, the
VBPC 125ugdaé FUgEHadio HosdIdiony I VBIREISHAS SSPSHERE-§\iea Off @HL $serdxpueipfowd by

i ntroducipng a stop,codon after residyes VSY, which corresponds with

posi 1 onSHABIEP! RGOS (orespl A et AP RS SR P BIG AGP d ver si on
of MBPC 1 y I, ' ' r at ed
protein i gﬁggﬁﬁﬁtjg ‘%g?&tg;?‘{gag%%%ggﬁ g‘t“é“s“é"é{g"lﬁﬁﬁé"? %?ﬁ%é}gﬁggh ng Asp2 §C

cl eavage pummnatiguabid g jd/EREIXMs@podad aip Agoaridar udbqeey bpseiumdgoto the

expect ed cl eavage product. The follow ng pair of priners can be used for
t he nut agenesPERDFEIENTEIET T : Sepoad @Y JRGTOPOMY LHANGOR GAA TTC

o bR Sl AR I Bl 0,

as descri bmntre sriRh g6 achi fif sessadpbsy beusedubeid 8fy oduce the 30

mut at i on. EXAVPLE 9 WO (12/11C3(11) PCTIUSO01/ 23035 -91 Creation of
Exenpl ary Fusion Protein Conprising SEAPSeSSHOMIA HIB ctdin, and Asp2 0T
Recogni ti on Sequences of the Invention The present Exanple describes a
fusion protein in which secreted al kali ne phosphatase (SEAP) is fused to

either partial or full-lengtl 'Rndq’ﬂ%ﬁ{m@ﬁ Sg&gj;@ 1@3{% fdu ‘gggblfp{@ﬂqﬁ@ti mal Asp2
g d SPOT !

(2]

cl eavage site and the transnenbrane donain
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Hu- Asp2 (residue 454-477) together with a short Cterm nal Flag-tagged
tail. The sequence of such peptide/construct depicted in FTG 1. Wen the
fusion protein is reconmbinantly co-expressed with Hu-Asp2 in a cell line or

expressed .| ' | - Yy Hu- Asp2 10 wil |
cl eave théélﬁ32?%%‘&%r%ﬁ@@r?%%g?%lgg@ggyéﬁgﬁﬁﬁﬁﬁg%%Igﬂst#r%%ﬂ&}&ﬁ?mus, t he
pr ot eas eegyyRturg jot 56 Y erssaxtikd gradopr®eck @ngdihnSRAP vaehbkid:y pie t he

medi um Genercttiort of the ftisio~t proteins: To make a fusion protein
With sedreeidiosyusy (UosdHRSESNTESER (G «1 56 PEESPRRIDIUMIA SVSSBEAP vaEt or
DNA from Topi x_{ Bedtord, NMA) was The stqgp codon TTA of, the SEAP

codi ng regfd@ﬁ@{ﬁ&gﬁgﬁgﬁn %1[98%181&0.9,[9&% Z‘ﬁgtl?é\gh}uggﬁlﬁé’q@QASﬁ‘@uﬁf%qgf‘émhi rect ed

nut agenesigeddiB ey Fbmab et 1R 38h ;mslln_id@ar@q {ORRtS3d AW BeelaRRLg s0npl et el y
and treated wth calf intestine al kaline phosphatase to dephosphorylate the
vect or SDINAY 10EhiE JUveds SesvdaoDseDNE Waalsused teonpowl &0 sppdisageent

insertion of DNA fragnents covering the c onents 2 to 4 in Table 4 bel ow
. A si ngl TERATHIE g‘PrF%éWéH'EP‘E%%&IW@“Hﬁ P REMSY ~i - chai n was

synt hesi zed and t he double str, ulgl\g} Hﬁﬁﬁ ‘gg%ﬂ@rrp ificatign
using this chain as a tenpl at g,?éﬂ}lhe Bpa-‘%raf'ﬁ%rgqto é‘t?ﬁg&) n vehlr%ng ofg%EcoRI
cl eavage 25 site. The 3' -prinmer contains a Bgl Il site. The transnenbrane
dormai n of human Asp2 was al so produced by PCR anplification with 3'-priner
overhanged with a flag-tag codi ng sequences and an EcoRl cl ¥y site and

5 -pri i I it e.dl ed with
reslto ri gﬁ.&(@:}wﬁéﬁe‘z@ ;[rltte cagéﬂ §1§n8§0%%P?ﬁu%%\ﬁea%gé%%g}gﬁ{}%@%af@g&ﬁﬁ o the above
vect or «siidfqp 'Q)fﬁfdo@dtsﬁ[ftﬁﬁﬁdod@ﬁeqﬂf Sdifitucifisqiesendui e b Fhyfi@nodi ng t he

c

~i -secret ase eavage site were generated by site-directed mnutagenesis.
w0 U2/ f | C301 30 pugssigoseeut SUTEsHEAy/SPamoeIngey 1p 3¢08 80 daf ieosipe BGbnpondRt

' I
Cai 1) SoqRbRiG REAR o LSkt e HE B5oPt aRknEREARBRPYE PR vl e

1- 506( SEQ a5k g%@ﬁi@g Buphioti a3Rnid sdeloYidy HE%A TeiRgk due

598- 661DYKE§%&I eng? h) ( SE Q‘IGVQE) ‘K]tg f | 85)( ¥SEQ I SNO: 18%‘)6CA (fuﬁ Iaengt h) APP
r esi due662 4G PBUBIPM LIPS agRIIEel dayfotnadradp Pirpg(Uea hitosbxlag tay) (r esi due
4-27)Asp 1 transmanbranedogi n (resi due470- 492£/§Hisal %/t ransf erase(resi due

10- 33) sy ATUXIMROB CFE3PLB D 6HIOBBY UL BINPAL! MR S AR/ 1Tk ansf er ase

(residue7-29) Another type k 6 LEhHnaeit enplat ed enpl oys th
C-termnal region of APP. Agﬁég%r%@t %:@?%gsgg\i]di ng tothe Gterm fﬁs{l 97
am no aci ds of
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APP (residue 598-695) is generated. There is a natural EcoRl site at the
resi due 598 and an EcoRl site nmay be included at the 3' -priner. The PCR
product is 20 digested with EcCoRl and then inserted into the SEAP vector.
DNA sequences codi ng the various Hu-Asp2 peptide substsrlgﬁu%]% ggl%cri bed in
the present invention are inserted into the ~i-secretasée& C % vage region of
the APP hipii pvisp sempbiusisuer puat geanesopump Bopapi <sphmb anpBsel0 Generation
of constructs for produci ng nmutant_APP transgenic m ce. WO W2/11(r3(1C -
93 PCTPUSI{IANOW] 1PE59) Pt ﬁ@@é&opb@(ﬁu%éﬂ%’?g%drs&ﬁ%‘g@rﬁoﬁuﬁﬁ‘ﬁ@fSGI@@%pri siB§ the

i e / ‘ . !
conpr 1 T3 BpSE BRAREr S b AL RRAE Bul okl B RE hece "
ani mal saaipbkd Bessusaiiuby fpealesobing AbizdBivIRAL R SPBIE oq 1B Sl P! €

descri bes a suitable construct for introducing such sequences into mce.
Mat er i 2ira3sanu jorets Rpds plovoronpatd avy 10k SFMSQenicspip® are now wel | known and

have been described in.the Ijterature a%d are easily adapted to make
transgeni ¢ TREEABE PR PR AR TR o1 PO o sig il SR, 577, 300
(1 O Ton A1 TIR'sBOAL 1M BRARCRIN HRAGEHRESN bBFSHBIT0 Shot'al expr ess

an APP 10 Swedi mut ati'on. Additional transgenic mce a scribedi’n
U. S. Pat erdsstsgBAedaR3 dotjodsssrponiyanpéabeibstuogemtegsping esodipppivar to t hose

described in the aforemantgih‘gned pat egt maé be used jn conjunction with the
t eachi AYFOPEIHE UBRERATRIISFHG Ot FhipPPH -fo/?‘EIJ Q%H%é“%%éd’é}?%i? oLgRePYically, the
construct s_4f | U ] { I ntion wll

conpri se al ﬁ%ﬁ’ﬂ?‘ﬁg{)jﬁﬁgg‘%cggﬁaErrlﬁﬂggggk%g%%%g’é%@‘g'gﬁ?ﬁgfﬁg%ﬁg%t he codons

for it sonrsfstien ubdpaobabaned dpegpiniddonmga gl egaspud Graunctwtdepigequence

encodi ng one of the peptides of the present invention. In specific
exenpl ar JURIABHEY FATRIH 08 BONHH 19 1 BURNP S WTHPCIGIURE 5B F8FR  of t0ide

four am.ho acid rroundi ng.t ~-se G e sited P, i.e.
O R A e RO R Ay S R R o) 20 1
ot her sREGjbi pRITEOYB0LsE rernire I badedl Apadudghe nrd Mo \PP (e. g.
mut ant gﬁgﬁujr!ra% KEP 95) wi I{EI 'co?rp??ggieggg ofI theﬁtgééupti dgs of tf?g pr esent
i nvent i opguEie KreaAqCIoei]d aes Ao Aaqitedostidd BFoprzijnigjekemosd segasitruct is a
mut ant human APP695 with alg-term' nal dilysine %dditi on aKnd W th the SYEV
beta secHEPHESULe BRI SRRIEFEERY 19 FRPHARA AT 1R ARIANR by ci al | y

avai | abl j j (PR WRYZ=Yak b el ected for
oxper § aral i Bt oSkl dRRPLE die R R bidfiden' 8 difSHpdfBeP ©! el
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and bl unt-ended. Attr sequence was blunt cloned into the Xho | site of PrP
vector and orientation selected by sequence anal ysis. The beta secretase
substrate selected for introduction into the nouse 30 conprised human

APP695 Wi t - ' | ' oL ] Y, secret ase
recogni ti o%lﬁ%rgﬂéesﬁégggﬁl?l g{ ixlﬁél%ﬁltl ?glg lp%gﬁ%ng‘d?ssﬁ’g@%é%@ I‘S‘Iﬁg\éog\gsgﬂ Oi 311C
PCTI USOI%Q&}Q;S,@ L hew8 Ihe sThal pygvag oty mg%@@qgtﬁ@@%ms cloned into
pDONR201 "and tﬁe reconbi nati on reaction inserted the APP-kk-syev seqguence
into the PrP vector downstream of the nouséSIPEUSIS IPHDADIRRRI APRIIMPSt r e@fn oOf
nouse PRP 3' fl anking. sequence. | | ogous . recaonbi nat } on _techni ques
cnown |t AP S PR e AP P SRS i BB T Seed o

i ntroduce Wﬁ}?ﬁ#&'[ﬁﬁ)aﬁ?ﬁa&?ﬂ\%@iﬁ? sb Riqud My s R BfesONRhFopi@BeR! | s, and
the cells can be used to generate transgenic mce harboring an APP

cont ai ni ngA3theoups sjefuTa aiuofsuen Syprerbioggev)indyy tora sygewguenized-opiosghe pr esent
I nventi On'ﬁﬁég}?lzé wll be clear that the invention be practiced

ot her wi s’ RIop 4% F@moaﬂ?woﬂ&%sroi‘(ﬁcgﬁ? PHETHE FEIRAGUPHY TPt i on and
exanpl es. N%%Qid?cgﬁgg%f'b:{iﬁtg'sg?ﬁs Ribribad 21 pifoBlsoh U ERRS Hmiddvent | op

are possible in i f bove 't éachi ngs an erefore, ‘are withiA“the
scope ofu tdymubnFEmtu Sq parEivas® aiei avan divscly geenderdsépradd ‘posnl dqcadtsi spag ci t ed
herein are hereby 15 incorporated by reference. WO 02101 311G
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amno acid but is not an aromatic am no aci d; sf¥u s anmal QyiEiprap&n no aci d
or an aliphatic am no acid but not_a
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polar am no acid or a charged amno acid; P," is a charged am no acid, or
aliphatic amno acid, or a polar amno 10 acid but is not an aronmatic am no
acid; Pz' is an uncharged aliphatic polar am no acid or an aromatic am no

spar 1 PindiaEh ol 2 S iiEs bl A SRR ol BffR e B 0 NGr
or SEQ kjpdNg) 38nsuist APSuReP biduosasusen sakiniead s pieorgrondi ng

P2P,--P," Pi" portion of am no acid sequences depicted in SEQ |D NO:19; SEQ
| D NO: 20); POSREIURD IO SIRD; SEEEYY, | “EIAA0N A, STTPRPYIDSIFSIR 8 USHRO| IWAGeew8; SEQS D

NO: 31; SEQ 1D NO:;32: SEO I DNO:33: SEQ ID NO:34: SEQ I D 20 NO:35; SEQ ID
ND: 36, SE®3 58 B¢ 51 PR Rof3ion IR0 PRI ors stacee RS, 5. e

| sol at @i RRPLLEE §by SnAhibAna UG} pSEMHIIY RIS AY) LSeIBRERuFel i ned by
formula P P, '-‘1-%?" P gB' J,]i'mv\lher EIE F}%\ﬂ;xig an?ﬁam@?% a%i d, afr?glg\e\her ein said
25 pept i des[poesanofuoduymy pupesiph 83z panprovdisreynRy Rusgsten Japeo@38 Portion of
am no acid sequences E\gﬂéct ed in SEQ 1D NO:19; %E | D NO: 20; SEQ | D NO: 21,
SEQ | D NO: 26} PBRAE FUNGF DY PSEHITEPADRE : SHIPAUS [REPHSYY GRSH PIN0: 32; SEQ

No- 36, S 11 R0 Yo e AR RIog o B ot e R R P 11> 365

-96 3. Theyi podmkpcypegtiesesafvchadproly] sy SUgsten padpormcirel sequence
defined by fornula P3P2P, ---P,' P2' P3' , wherein P3 is an uncharged pol ar
am no acfEpSoKhIUEHER S 5% HOMISE pREY PNEHPHAH FENBINUGE SMBORHLHRIIEPWHEi no aci d,

and wher ei ' ' i 0ges, . ' |.0g

P3P2P-~- - Pﬁ”@"‘q Bﬁ‘%gﬁ %@’?‘%“. lgﬁm%f ﬁ%mﬁﬁé“%é"ﬁﬁéiﬁﬂ@éﬁ%&%ﬁ%’?@@éﬂﬁ“n SEQ I D
NO: 19; S 0lol0sindB530pESut Buidbda i soudiididsDalNirabs birdeotf; SEQ I D
N0 280 SERTBND I S D NG Ba Sy D N0 35 S T bRe 34 6EQ I D

NO: 35; SEQ |'¥NNo382wSRDsNUaRoxB; eisRH MUNSNIGO sSESueBIoNguIBuedr SEQJ D
NO: 40. 4. The isol ated peptide o laim 3, conprising an am no acid
sequence defY n'égmbilo f%ﬂﬁ%ﬂgﬂfﬁ%ﬁ?q@ﬂwﬂﬁ gﬁﬁ%ﬁm"flq‘&merei nsaid P4 is a
charged am no aci d, -gelfily?budfind?) FufeiR j03Podfopphat ig anmino acid but not
an aromatic amno acid ’ ) )
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and sai d peptide does not conprise the correspondi ng P4P3PzPl--P,' PZ P3
15 portion of am no acid sequences depicted in SEQ ID NO:19; SEQ ID 20
NO: 20; SEQ I D NO:21; SEQ ID NO:26; SEQ ID NO:27; SEQ ID NO:28; SEQ ID
NO: 31; SEQ I D NO:32; SEQ ID NO:33; SEQ ID NO:34; SEQ ID NO:35; SEQ ID

NO: 36; SRiJaBadl) dimSebd 2 pior RIS 0ff FRQubRIdRIA0. 5. The
e

| sol at ed pepti of any one of clains 2 through 4, further conprising an

am no aci d eXPPGHE Pire MUBKIIOS HVESRIE10PNgSd QUL PPSISEMEH GRY- AR FIALA938EIPosi t | on of
P3'" wherein said P4' is an m _no i | n ejn . t epti de does
not conprise 1(S:’gf“’rorlS(=33§C}c> T ioﬁlg[ pﬁ??’%ﬁg-@l&h&ﬁi‘é&%&{%&ﬁ;g@"@f[ am n®%aci d
25 seos Rin hiit OEs 51X Qi T ipdN s, Biei2l; SEQ ID
NO: 26; ggQ IE])@%O: %ms IQ 1I D l\%%gﬁs%g&) ?%@I\% 31; ;%%\és%%: Z?%Bt SEQ I D

NO: 33; SEQ ISDNRIBA UNSHSY 5B AP35} SGHDIIDENIUIGRYSHE 1D WISPPTYSEQ | D

NO: 38; ,S I 39 or S D NO-40. 30 6. The isol.at tide of claim
L whervar e tad ot B Lar o Ra R GE BBSRARE: ot 1 ngof
N L K S H& sifurs Piury ¢ @g@fb%wu MY Quited Pasifid - Bdvolftilddigqtodss _97_ 7.
The isolated peptide of claim1l, wherein said P~ is an amno acid sel ected

fromthe @EULATe YOIFA ‘SAT0Igd pApMIPU SulpidNigeparedaidan SR 8T SThehsedt at ed ST
pepti de of clqai m1l, wherein said Pl' s an am no aci.d sel ecteg 5 fromthe
group corsFStq W G & D IR G81P-E0 SHePIEUEW FRENAYFM BPEER i de of

cl ai m 1, yyphesRieAxSpidbsRéi 1irfuddil filoRGop§dsd oSehaGbReqf K up
consistinl\é@gflﬂv, A N T, L, F and@g). %}0'10. The ﬁgolgiﬁe%qggggpi)de of claim
2, wherH 1N ai /428" 7vi/8 SERlHi UiPPoqiedsdp S| uoupi! Bianseihéq Jieslpusensi sti ng of
E, G F, H 8¥§teic acidaand S. 1. 1 ~ The isolqz\tglgI ﬁgﬁtide f claim3 ,
wher ei n’ sal FOPY P SULRUARITBOREPLE SPBEREHOTH SHYSHEUGY S8 BEBHEH i ng of A
V. 1, S, Huoolosh sdtu Ts{];@mu&' eliRBafnmpkicdss af cl aim 4, whergj
said P4 is a;q gn?%gtgaci'lc}ﬂa?eﬁ%ﬁle from the group consf sting of E, Gﬁzn D,
T, cysteic acid and S. 13. The isol ated peptide of aniss@ngedioudf ai ns 4- 12,

wherein said F&4' s an am no 20 acid §e| ected fromthe ar ou gonsisting of
F, w &# %}mﬁr B 0 GHONPIRS NER TR 1P ‘ﬁ-‘ﬂbp?"g’&F%R%‘H SBEDY (&’8‘°§H Yhy one of

claims 1 sfiei@V(BdysE8Lyc5LEPYEA!BE Bhop oy 004 ‘UNIBI UL pOqHsap)
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first label. 25 15. The isol ated peptide of claim 14 further conprising a
second | abel. 16. An isolated peptide according to any one of clainms 1-13,
further conprising a detectable | abel and a quenching noiety, wherein

| . daad t o
o oty HEEospra RSBl s Rllp el St ARG ‘S Cr0e
PCT/ US( 1112303be)s 98rsa “1op/blaeyd f al bR dsdaedd ydeucpossiogitndds tokBey Wher ei n

said cysteic acid further conprises a covalently attached | abel. 18. The
i sol at ed ViNghPAHRIR Soaiapbasawserd dpraavnrs o Briaowes fesi nednddesasu/ano c| eavege 5

of said peptide by said human.aspartyl protease, | reater _than the rate of
cl eavage of qgg\pﬂﬂ'\éﬂa89iu5%%88?%$1;8%“ﬁg%4[ ﬁ%o OUW R@m%ia}géc rlé'i LT eavage
sequengfompisht BAEKRpS PESd 49 N8 1dBdefinbPrmulieg sbifopd _peptide of any one
of clainms 1-17, wherein the rate of cleavage | O of "said peptide by said

human aspartyl protease is greater than the rat &y Phasawayeeusbp a

pol ypeptide conprising the human APP Swedi sh KM-NL nutatj op, —~i-secretase
cl eavage g%ldﬂé’ﬁng ° IFODRFERIF SETFOH SR PUL 2%?19‘Wé“7@811§9@&si£ept i de of

claim1l j ' ' i 188 ' e sel ected
Fr omt nio SRR Surabl pREAuAP AR IR SR IS eST Mibe b R ENISIHART" > D 7D
NO: 8; SEQo RepNowds o@FRQuialsudD: vbiyo Bidakd NG (% by 1 SERdridoMDorkds 10880 | D NO: 13;

SEQ I D NO: 14; SEQ I D NO 15; SEQ I D NO: 16; SEQ ID NO: 17, SEQ I D NO: 18; SEQ
| D NO: 130 AITeSD ‘FAIPIUeId 2830 SEE) D PIPIMB 4t VSKIPPDANGOYES: SEQ | D NO: 136; 20
SEQ I D NO: 137; SEQ I D NQ; - . , - 143; | D NO: 144;
SEQ I D NO: 145; SEQ I D k%“%“ 39@5‘89}“8“%@9%3%9‘“@%8' %’B“R:g‘:“]l}i’gﬁg@g& D NO: 150:
SEQ | D spkshouy; Aubba(dl Ja\NQudaadionSmqiulobbNhiod o8inoGifdul d X NStndenst; oypbfdi | D NO: 155;
SEQ I D NO: 156; SEQ I D NO: 157; SEQ I D NO: 158; SEQ I D NO: 159; SEQ I D NO: 160;
e A e e e T es ' 26 1
ND: 190 SO RePFE: vISETS R w8 ST el PRTRPS LIPS BRIOR, | s of ot ed
pept i deye ai¥pg sSkefOpanSLatsReen ol | AbmbHrHb g e e

112/ (1 %I c>di P!sClT gl 1/ 2311351-815 II[)? Jgﬁz‘i %%%H%‘)yg‘f or rru:fla %i%lle-gy}{w PZ',

wher ei n: TR GO MRLISSUEES ) FNFTPOTRGRINY it owd 31So peulasogqatep aadidgi sting of
N, S, and P~ conprises ap ani Ro ad d sel e% ed fromthe %jroup cOonsi sting of
Y, L, ari 44 fprRow jweussid-opnasd e ur dofeasp 03 399 oY) SuIMo[[e Uayf pue ‘910342

Io ‘839 pazynisy & ojur YN Surioafur SSAJOAUT POyl SIy} ‘AfJorig Sl

‘(K30117U0 S)1 UT 20URIJX AqQ UTRIAY pajerodIoour ST YoTyM ‘pee] SSold AJOJBI0Qe]

Joq1eyy Suradg pro)H ‘SuoT pue rumue)so)) ‘uoiuippag ‘ueSOH ¢ Spa) WOnIpI

puz .[enuejy A101eI0qRT V ‘0AIqUIg 9snojy a1 Sunendruepy, ur pue (Kemus

SIT UT 9ouaIofar £q uteray pajerodIoout St YoIyM (G861 ‘Thyb-8kh (E1)T8 VSN
108 POV [ DN 2044 “]D 12 19)suLg ‘(ouaroyalr £q waIoy payerodioour ST yorgm 01

61°6L8Y ON uaied ‘S () oddoy pue xauSep Aq paqrisep Afjerouss oie sjeunue

oadsuen uronpoid 10] SPOWHOUI [BUOHIPPY "33UAISJaI Aq utaIay pajerodiosur

‘998°9¢L p 'ON JUaIRd 'S'(1 ‘o[durexo IO ‘Ul PaqIIosop SI S[eUHUR JUIFsuen

Suryeur xoJ poyjeur Uonoa(ur 91054z SUTAJOAUT POUISUI JANBUIAIE UY
“90UaI9Jal AQ UT2IAY PateIodIoour Yord ‘669°686°S S

"ON Jualed 'S°(1 ‘90S€SL G "ON JUaled "S'() “TLE'0LY‘S ON MWated "S'M1

‘LSE'CSH'S "ON Wated “S'[) ‘0T9°6PYS "ON WARd "S'(1 *$90°991°C "ON e

‘SN ‘eldtuiaxs I0J ‘ul punoj 9q Aeur s[[eo S SureSedoid pue Furlejost Jo spoylenr

reuonippy "((9861) "A'N “oqreH Suids pjop ‘oA1quug asnojy oy Sunendiuey

-gL -

SE0ET/LOSN/LDd 20£90/20 OM



D, and P,' conprises an amno acid selected fromthe group consisting of E,
A, and PZ' conprises an amno acid selected fromthe group consisting of A
and V; . 10 wherein a human Aspartyl protease encoded by the nucleic acid

sequence H#é% sal epti de
bet ween P&&%lr?)ggaé[%d\%ot #ﬁseﬁgggéﬁgg%%qﬁogfé I B@Z & ém e%lt;‘gglps equence
DA, PzP~ gemi6iooa i F@!ﬁdhﬁp s seaesipe SuipRNKRuopdey22. An i sol at ed
pepti de according to claim?21, wherein the peptide am no acid sequence
consists of 4-50 amino acids. 23 . An iS8iSdRedPAsa idReIeridwt A wep t o clogi m

21, wherein the Hu-Asp? cleaves the 20 peptide at a rate greater than the
Hu- Asp?2 cf@é%g &OU8T Op%ﬁ@ ?Wg‘%gﬂei %gghm r%gg {ehgemféﬁ?ge- UM i no aci d
sequence dbR rodnouf\R) E5 8l gptiPRmaeRes dbifob Yef budted k, rein the
Hu- Asp2 cl eaves ﬂe‘g)é%tii@de 'gfhgégtdejﬁgr'eat er ?ﬁ[an?[l?hg Iﬁﬁsbgéw?leeaves a

corr espondi my ppaept puiepRBeh AVINE SOAGRBREIOIRICIL2 (LN D) wepmosgeience KVDA.

25. A peptide according to claim?2] further conprisi a |label. 26. A
pepti de accoHHi“r’E&A‘E’IHQ{:g"giSHP%ir}lmf“t‘}? H@Pn%ﬂﬁ)r'ﬁ"é‘?%g -&'SHS%BF“‘HFlﬂméasquenchi ng

are o T8 o8 GRANEr EaDRg s Dot 205 Al AMERARINO TIGE' Y,
the P,--P, pepingeeldipud sjonproaiayord amypgaabst fie $8L1quly ppepdodeedond

separates the |abel and quenching noiety. 27. A pol ypeptide conprising a
pepti de seque%”e%‘%‘@éIPEIBWQQWOSJGPH{H&]AI?}?‘U%H%MS PUVt PO RPROEE PP a

transme ' | pep;. I nbr ane
when t hgy[%)o bﬂggﬁ% ealfe%afgﬁ%? ggéﬁgké}ﬁd@%aﬁé 0 ;‘:Ighlgse&l &%EEM 925 %%qay pepti de
conpri siya@ysoapeR tbiie oRaey Felnpshoiduais enene Kikdabresuduf hr ough 10 20 and

further conprising a transnenbrane domai n am no aci d sequence. 29. A
pol ypeptide according to claim28, wherein the peptide is N-t(686F nal t0F the
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31. The pol ypeptide of claim 30, wherein said linker is a peptide |inker
conpri sing between about 20 to about 40 am no acids. 20 32. The pol ypepti de
according to any one of clainms 28-31, wherein said transnenbrane donain

anchors ' | ' I r sel ected fromthe

gr oup co%lglgeg? Pﬁﬂa&gﬁﬂ) Elhsej'&& Slgﬂoérq[}%g&g#@glﬁﬁgsfg&g%P g?i&gul um 25 33. The
fusion protein of any of clains 28- 3gyortdedabRypafuf pheadssridgaes domain is
selected fromthe group consisti ng of t'he transnmenbrane donai n of

gal act osy los eI @ALItheTer Sbinarmidwiered §f sgbuspdigd prnaderagt er asdyc t he
transnmenbrane _domai n _of human angO;tg/l transferase 1; the 30 .transnmenbrane
dommi n of hniH Hs PRI HP3HI PRY A BPIUoPY O PQET AU A AR 2/ (1(3( 1C
D1 qUL L1 1 T e L et 0B e S ey R Gpfeie! 1 ©f
trans rrenb;samudmmimnoﬁ AyvRRnoseuswyd Thes1pdt ppe pipodieyss gorsi agy, t'oxiany one of
clainms 28-32, further conprisi ng a reBort‘er gro ein am no aci d sequence.

35. The P®!RAFSHISCEEUERIORUQPHOSE PHR2INRION SHPHE FRSBBHIUE PUB IFHATHINE sel ect ed
fromthe gro S, Sa Gl 65 ' t :

~i - gal act osi :Sbgg@?&’ﬁﬁ’%%?ﬁ‘%gwn%%%e; g?@e@%ggglrogg%éﬁ p‘ﬁ g‘,"’ﬁ? s¢

chl or anphefgwahseetyd, ‘tbanspBnage usiny Arppiyniict eppIeIe@pP abEh Ng a
nucl eoti de sequence that encodes a pol ypeptide according to any one of
cl ai s 20- FGONEST BIEMOIILISHIAIOC PEFRIIR @SiapthPIPPHEION aRisIestonEedEieguence t hat

conpr 1 oi 157 SHisP Tr GGt oL calo Rl B e bloMTEd 18 S ronolRfl, '
conpr i sioﬁgg@a@gl ﬁﬁb@d@@bﬂuﬂpa:ﬁ@@ﬁﬁgc@x@ggﬁﬂu@ﬁﬁhﬁb&hmﬂppaﬂﬁ[&ﬁﬁb@ fradccor di ng

to claim38 wherein said poluénucl eotide Is operably linked to a pronoter to
pronot e exgileseyBg 610 REIM dgi%rdprial 8PTe PWaldel SBYUISOBUQLIRPIeRIdGot | dedd n a

host cel ld), sgaggnq pue sjes errdosdde Lopdurs 0) ax1sop Afjeiouad [im suQ

(@)=

‘S[RUITUE IO SUBTUNY 0) [NJUIey aq p[nod ey seniindw] o110 se [[om st ‘suafoIiid
JO 9013 A[jenuossa a1e jey) suontsodwros urredoid reyus [ sigl ‘Af[elsuan)
‘suongeorjdde oazd uy 30§ serrdoidde wioj e ur “*2°2 suonrsodwod [eonnaoeurreyd
OJUI PIJBJNULIO] 9q A[ajewnin Aewx uohusAul 1wassid o) Aq paynuapt afeaesyd 91
ose1a1d9s-~¢ To/pue ‘Surssasoid J4v ‘dsy-n Jo siorenpour ayu[,

suonisoduro)) [eopnadewtieyyd ‘IIIA

*ouI] Sruadsuen

91 YSIqeISe 0] PIst aIe YOI S[RWHUE ISPUNOJ Y} 0) YAIIq JAIS UaY) S[eWuR 01
yueudazd oyy, "SoImns oml AQ pasojo ST UOISIOUL S} ‘I9JSUeI) oY) IOV " PalIdsuen
SOAIQUIS 91} pUB WRNQIPUNJUT 9T} o1 pajxasur st dn oyjedid oy, “(soA1quro 73 01
01 1moqe) anadid 1eysuer; € Jo dny oy ur pue (Sures paiayng areydsoqd s,0909q[n(])
SqJq w paoed ore parrojsuen) oq 0} sokiquuy ‘sdeoI0] sISYeWoIeM YIIM GI0)

U} ST BSINQg UBLIBAO SYJ, ‘JONPIAC I IA0 A[I02Ip [[em Apoq 913 YINOIy) apeur S

oY) SI UOISIOUI Uy ‘UOISIOUI [esI0op aurprux oj3urs e Aq pasodxa aIe S]ONpPIAO Sy,
"1gSom Apoq Jo weid 1d unisAe 9 67 JO TW G100 JO uonosafur resuoniadenm
Ue M PIzrsylsoue ore sajewra juardioal oy ‘Ioysuen) oA1quis JO suIpn

9} 1y 'SOJBUWISY JOWOP SB OWI) SUIes JY) 18 Pajent axe sojewra) juatdrooy -esodind
- g L -

SE0ET/L0SN/LDd 90£90/20 OM



41. A host cell transfornmed or transfected with a pol ynucl eoti de accordi ng
to claim36. 42. A host cell transfornmed or transfected with a vector
according to any one of 30 clains 38-40. WO 0211163f1( - 102

PCT/ US ' ~i = t
act i vi 15 "o Aot gy BT B2 eorlodA il ln IESUGRbRE bofio ke o w
a second -gMgsivhipos b etelng R[ddrexouiog Ssmsde sanost BpibE @RF@ISEIDEq a putative

nodul at or conmpound, 5 wherein the first conposition conprises a nmanmalian
~i - secri@veB és35e1 IPEPET GRTIIDAW HUB | BERIOBITY PRE RIS TPUsyHeueqei@dd , ands

wherein the second .compositi.on | Ses_a _substrate, wherein said

substrate corrgl?slqg%g FEH ﬁ%‘eSlé‘%@%&éhﬁ@“?&%‘ﬂ{ﬁ%ﬂ“&? g’f%"l’ﬁ’l’i’f’gﬂgh 26 or a
pol ypept i dggaegQk Heh Sub@eRoY Rl 16 vdins® Stﬁgbj?t[%imé‘i\(%l& by 1 MBARMRIME 6! eavage of
the substrate peptide in the presence and in the absence of” the putative
nmodul apoY oW daIYe vdIsIAH JOcFed A PEIg oMy e pIdPD #Y JofooiBrsmemeiase activity |
froma _difference in.cleavage in t?i‘ﬁéesence versus in the absence of the

put at i 6% THIHRAL AF B70Sc SRR FI© FhEHL WBALACK  RAUFRERL %R @m%cr etase 15
ant agoni stmg@ﬂ%{g‘s.%%ﬁg%@ ge;Andy %ﬂ%'ﬁ&&fﬁst@%ﬁ gFﬁ?‘%g(I“ £Cr et agzgi ;

agoni st increases such cleavage.” 44." The rnet hod of erein

first coopgsymbijod pmbnpuespsil quaridbiddotvaf@riodaeRe pay) ypged i{deen@0 45. The
method of claim43, wherein said first conposition conprises a soluble
f r agmen{ 1@ 21 FORSHUIHEPY BERIUE BOBIRSBID A IEANQS P VeI JALBRPEE ase

fragnent 320 Pi3 R Wudls ShAMER MR Goie BB ndBul3 o WERSETTL 06 1o
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first conposition conprises a polypeptide purified and isolated froma cell
transforned or transfected with a pol ynucl eotide conprising a nucleotide 30
sequence that encodes the ~i-secretase pol ypepti de. V4' O (12/t1 G3(1fi

PCTIUSI] /2 5 - . reli { Lm 4 erein the

pol ypep F'éég'%fj&t mea%%’r"\sﬁl%c@r?%%gigw %%gcﬁlglggg%gsgsg? W?Hmé“ %&Im £r1§ﬁsf ormed or
t ransf ect @dnipbs Brod opbpsis be dgadsBTESImEmanY Clel hue s payeace that -
encodes the pol ypeptide, and wherein the nmeasuring step conprises measuring
APP 5 pr oe BEBIPIBUARSt JQvARI Qo BIcIUged 1l SUUD, suphisodmeheliL cl ai m of any of 0¢
clainms 43-48, further conprising a.s f treating Al.zhei ner's D sease
with an aggn*lmfl.agélﬁqq ?Wea{@g? awu‘\%ﬂﬁi Sﬁﬁt‘?{%%ﬁWA%ﬁgﬁﬁ%QEOSIgBC}IQAI%?@Secr et ase
modul at Qo QB b1 08 ARBENAS o) Quildige SRINAY (RbordBNeiSh widhdPpe 4= 48. S1. A
met hod of inhibiting =~i-secretase activity in vi'vo conpri'sing a step of 15
adm ni St niappidurmdot agprsacnp piergopaod Isaised 53 Baipnjosr HopBHsLPr et ase

ant agoni st ta a mamma) in an _anount effective to inhibit ~3-secretase in
cel |'s Off POSPHSTRAMIEIE ACBDITSIRSTAUE AMIPEALLy r FBIRITRYA HESTHEE PHE &3PS o

~i - secr et [ SR | . LR d or
transf ect%gfov(\lﬁa[tﬁﬁ@gs \%lg[g{% gliro%&fgg%logg%g@g‘eﬂeﬁ%ﬁﬁa?&%ﬁ@ &glgﬁoéﬁn ng Ixf)éf{gssi on*%f

sai d pol ypepgdetay < G3anetirgyre (donda s gl Solinidsoidibe meeosnd swudng puri fying
sai d pol ypeptide. 25 54. The nethod of claim52, wherein said host cell is
sel ect SHAT0S PIRLIFEIdIR IR ABINSTERIIHES & PN FER TP T4 RS 31 T@rfodigoWBact er i al

Compr i o1 ng SHGAT & bl itk e o Sepr BBl SRR ot o
carrier. W O Ogy dakdz3ftaur pob pue RfabidiSQhhnid b bdaddur 4y metiintusimt reating a
di sease or condition characterized by an abnormal ~i secretase activity
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a pharmaceutical conposition of claim55. 5 57. A use of a nodul ator
I dentified according to the nethod claim43 in the manufacture of a
medi canent for the treatnment of Al zheiner's Di sease. 58. A nethod for

or ot east TPRSACRS SeBh b ok W Ter HSER RBERAEST Yoot e o
any of cl gy, 3 daaugty 26 nom @sqody vepi@darofo sppoaiveiri MidEd o5 and a

conposition conprising an Hu-Asp2 activity in the presence and absence of a
test agef® 8q (bY 18R HRITAF ¢ 230 1eERVEYRL oTd'E SMHIGpREtIPIenso? JPBEipept | dE 15

Cost - aguntt Sl @l Subng ek dhta i PRZanibaly R FOFHGR AR ENGE02 n (e
presence gfimkdifo t@SdeodBB Hiqri® ohiroa el bébd¥s b pinbes @d@?%qpa%ﬁﬁn&;ﬁ@dt est agent

to identify an agent that ‘inhibits said cleavage by the 20 Hu-Asp2, wherein
reduced acdiowy t yokipd (¢IIANPE SENIOIGHPIIIREHD Juigwn toonatad (8oipays pads agent t hat
inhibits g\ﬁJ-AS;)Z acti vi t& 59. A net hod aciﬁ(%rdi n?ﬁto cl aib‘fﬂ] 8, wherein the
Hu- Asp2 i SIPFEEBIRD TP 7T APRSHIMPE PN SaTRiop agFapa ey et |

transf r j a- I ' h S nucl i de
sequengl«iﬁfﬁgt% {ue%‘clg eg%ﬁﬁﬁgﬁéo.lg%dégtaﬁ%ﬁaﬁ%ﬁ guﬁlﬁgﬁﬁgj %%;\!&?hmgé whetein
the Hu- AmpRelwr) espnes Sechulnod A pdAojjoysare) Briun ae gRANAc PongEocefeu ses

growing the cell in the presence and absence of the test 30 agent, and WO
02/ UC31 FONpRITIpE I puRyed aldurexegodwHaHE P IgHES ¢ @?W@ﬁ!ﬁ&o‘éﬁ@ Bdnpri ses
nmeasuring cl ea ' ' | r i 61. A nethod
according to c%@%ﬁ%"%ﬁlé glp gﬁg%iaggs!@éls% lé?‘!&g%#e?r“giogﬁéhﬂ%es ab

pol ynucl eot i dgorRe@etinp ebi@pdd i et seeuembnavighsintrelhie ®omd aaiu Ng st ep
conprises growi ng the cell under conditions in which the cell expresses the
pol ypept i dé&0¥. Sgans ANHELHHE IR BB FHOMPECRRPRPGPSILL 63800RMFeiositiies he cedd i s

oy one oo EPot ot el ik M bufifl o o AneloRH efufice 1 om
the gr ouRieRASbS hinbls BbriniéAdm %[ﬂﬂﬁk@iﬁéi ‘d@nﬁ;ﬁ% BRPER: NGOG sidRapEl- Asp2( a)

am no acid 15 sequence set forth in SEQ ID 2; (b) a nucl eotide sequence
encodi ng t hpxdeipd oy bpyamnrmresojnddesaseept Bnipd sudumpasteigmoBaGePUNO.  4;

SuI10y o8esop Jo AJO1IBA B UI PAISISTUTIIPE AJISES 9IB SUONBINULIOY S ], "SANOSIS

Arreonnaderat SI se JUROWIE YONS Uf Puk WONR[NUIIO) 28es0p am) yim o[qriedmiod ST
JOUUEUIL B UI PIOISTUNUPE 3q [{IM suonnjos ‘uonenuiio} wodn
"Y1 oy pue auredoxd ‘ourpnsty ‘outurejAyeuny; ‘surwrejidoidost se soseq oraeSio
Uons pue ‘sopIXOIpAY 91119 10 ‘umydfes ‘wnruourwre ‘wrnissejod ‘wnipos ‘ordurexs
10} ‘Se Jons saseq JIUeSIOU] WIOL) PIALIAP 29 Ued osfe sdnoi jAxoqIes 233 oy
UM POULIO) S3[BS aNI] 1) pUe ‘OI[opurwr ‘OLIeyre] ‘O[jexo ‘onasde se spioe oiuedio 01
yons 10 ‘sproe suroydsoyd 10 o110[qo0IpAY ‘spdurexa Ioj ‘se Yons Sproe orueSious
iM PatiIoy A58 gorm pue (urejoad oy 30 sdnoi§ ourmie 291 oY) MM PIUIIO)) sifes
UOLIPPE PIoe 9y3 apnjoui sies afqeidesoe-Afjesnnaseieyq WIOY }es JO [ennau
© UI pajejnuuIo] aq Avar uonuaAur yuasaid o yo suonisodwod gy,
"3Y1] oM pue auresoxd ‘surpnsiy ‘eurmejAyouny ‘ourmejfdoidos; se saseq oruedio S
[ons pue ‘SIpIX0IPAY J1110] X0 ‘WInIofes ‘wnuourure ‘wnissejod ‘wnipos ‘ojdurexs
10 ‘se (ons $aseq orueSIout W0kl peALIsp oq ued osfe sdnoid 1Axoqied 3313 oy
I POUIIOY S)[BS "OMIf 91 pue ‘OIjapueur ‘Oreyre) ‘Olfexo ‘ornede se spioe dmuedio

ons 10 ‘sproe ouogdsoyd 10 onIofyo0ipAYy ‘spdurexs 10} ‘se yons spioe druediony
- 8 L -

€0€T/10SN/LOd 920£90/20 OM



(c) a nucl eotide sequence encoding a fragnment of Hu-Asp2(a) (SEQ ID NGO 2)
or Hu-Asp2(b) (SEQ ID NGO 4), wherein 20 said fragnent exhibits aspartyl
protease activity characteristic of Hu-Asp2(a) or Hu-Asp2(b); and (d) a

nor o DD o Rt e gt CHRb A8 Skl ol B R RR HRHE! B2t om

the gr adpuGawist sRanef (dfkiSiQ dkuNelook 18/pie SR Q;dﬂ?ue 35098 yMsnet hod for
p

i dentifying agents that nodulate the activity of As aspartyl protease,
conpri si ngletiiee serapdues ‘S1908)pug Geftelk { 195G dRATNS YR FEatouy FIeWib: @le andoa
pepti de of, of clains 1 %0 th% &)1&26 or a po[%ge%tide of any of clains
27 through Xﬁl?Jh@np%o?- B3 T % TEULgEA 18dT)1 RWPIIFEE™r esence and
absence @{qeﬁ;&ﬁsfeuﬁﬁﬁﬁte’sqw gdﬁébxi &?oﬁ%@_f n@§@asrnhxl -aﬁfo%a%ﬁﬁfeuk.r%:pﬁ_nCOded by a
nucl ei ¢ aci d” nol ecul e that hybridi zes under stritfigent "hybridization

condi t i opse dworpatHmedsIg 3o eppgdil pyesrodgy fae lnenudmie sxigospb@dufnamebhe gr oup
consi sting of SEQ l"E NO 15 and“d'sg‘g | D NO 3; q(:a@ determ ning the cl eavage
of said pepPTIB*OHSOLHOR dFP TP SER i P! BWolsaid PI' site by said

Asp2 in the presence and . : ( aring_.the
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WO 02/ 11 G30G - 107 PCT/US01/231135 agent identifies an agent that
inhibits Hu-Asp2 activity. 68. A nmethod according to claim67, wherein the
host cell has been transfornmed or transfected with a pol ynucl eoti de

cel ; ) ! d
e eot | oo CueAiE SEMASEIRINAIGE bR SRR §r MR T B "
nucl eot i %N%wg@?%dem%ﬂ 91t Ra) o GiRR(Rra18 1 JHOrafiod weaemes] set forth

in SEQ ID a nucl eoti de sequence encodi ng the Hu- Asp2(b) am no
acid 10 sEypehyanssdod gy B Jp ROSEDd) qu MOLEsER 958391035-th A6 BoEnejsedsinuenc e
encodi ng_a _fraagnent of - 2(a) (SEQ 1D NQ 2 r _Hu-Asp2(b) (SEQ ID NO
B Cwhe e ikt SRRAER i g A dballatc s vi 1y
characteristic of Hu-Asp2(a) oknkioAssid st Mlﬁwbu@gﬂgggrﬁggi de
sequence of a polynucl eotide that hybridi zes under Stringent hybridization
condi t i onsutwpz IHEn AsprIyeercapiag spoposd stipopiyedmebego edudnbendiyihe gr oup
consisti_gﬁ[ of SEQ 1D NO 1 and SEQBl D NO _3. 20 68. A rrfdt@aod according to
any one ‘B TR ARNREA0%87 Ot WOPHRAALIRR IR YIS TR PUB AR PRGN zhei ner ' s
D sease W i Lo L ndi-hi rdin o]
steps ( é’% %’% @g%ﬁg%ged ggg}gg{d[ gﬁl %gg‘eeg?“’? :}gr}% ?%[?%%pgss%ﬁ%ﬁ%pglﬁ%r of %Zt

Hu- Asp2 apgorspigpfpinaniyd 2 Xipnwinddcdsaind Fugoudnbasnudne] mphwdaabyr e of a
medi cagent for_the treat ment of Al zlheiumar's Di sease. 70. A kit for

per f or FHLFGPWENRAS o 1Bt a'e?A HYBHOUBASY AT P UA Se BOEEFFQI SR UE (RHSARSE e

conpri si i ( cl 3l ugh 27 and a ~i 30
secr et asgg%%gggéﬁfgﬁﬁ%ﬁﬁﬁ%ﬁ%%‘?lﬁ%&?‘ﬁﬁ%&&ﬂ@ 71. The kit of claim
70, wherein said (i-secretase substrate is a pol y@gepiyade-acgRsge ng to any
of clainms 28-35. 72. The kit of claim70 or 71, further conprising reagents
for detecti nglapPeoIBIONK SAtHes WU, pENIDYIgs 06y IoTewed ON Vil B0 d 23. AT

i sol ated pelotgg(ée conpri ,si_n%ta sequence of at least 10.am no gci ds havi ng

t he sequenc@l F!SWMII'IQ"( 815“15 .%ﬁ)& 0479 "9 1%8”?%?"&”& mf)répti de of
claim 73 &l Bor3BEhbRAR bofifo 16 AR5 8F 1 A Ib@ﬁﬁ;& 0By R BRGkESs | Medi ately
to the %ﬁ%ﬂ%-?gr%ﬁ%al of ig SM%E%EFR ?%Eg 1D :1%5%“:4,'1750?@!1%2 i sol at ed
pept i desufiwod adimqrBpidummxe @ivh Sal thepepnl seues iy (aeiddr tgage)zd&ws am no

aci ds i nmedi at el y to the am noﬁ@&}r m nal of SEI SM EVEFR ésg%l D, NO: 152)

76. The | SEPARPHRE 20 SORS EPHINE, 0Lnh& PR 05k TaPAHRR 9 A8 dHbF i ses at

No- 152)° S WP UPLE S & AT 6 BRI Pl SR (BT G o1 © %
conprises at |east 5 ampu ggnogitiexd abjysetupnt heywgrdgenses i pradiopdd SEI SM EVEFR

(SEQ I D NO: 152). 25
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78. The isolated peptide of claim 73, wherein said peptide conprises at
| east 10 am no i mediately to the am no-term nal of SEI SM EVEFR (SEQ I D
NO: 152). 30 79. The i sol at ed peptide of claim73, wherein said peptide

ggrrp[rlhze;ssglt alt ggj%éigpﬁl g‘e xg%%%%mogﬁr ern salgg g‘ztl ggég%rlilsle?;éws

| east 15 ami no spfjeds. pISV&hmﬂ]mMenbmdmdoqu@bo Y9gm 73, wherein said
pepti de conprises at |least 20 anmi no acids. 82. The isolated peptide of

claim 73, wherein said peptideldtipAIVEER at | east SO 10 ami no acids. O€
CAAT A L2. A@Q. A 2. As. AL AA 2. AU L A{92. ALE. A{LE. AUs. Ah" . Ah'r. A{s! .AL. AF" . A3
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