: e3e,|,\d~ 6TI Qv? Al zheinmer's Di sease Secretase FIELD OF THE | NVENTI ON The
,present invention related to the field of Al zheiner's D sease, APP, anyloid

beta 5 peptide, and human aspattyl proteases as well as a net[m{ﬂ/m
identification of agents that nodulate the activity of these W’I/ /E/’ﬂ
BACKGROUND OF THE | NVENTI ON Al zhei mer' s di sease (AD) causes progr&gggl.Ve
denentia with consequent fornati gzg of ag&l o] ggglea ues, neurofibrillary
tangl es, gliosis and neuronal | firbeimeps Disease curs in lo both genetic
and sporadic forns whose clinical course and pathol ogi cal features are
qui te sim | arFIELIGE THEISVENTIONIeen di scovered to date which when nut at ed
cause an autosonal_ doati nant .for f Al i ' 5 djsease. These encode the
anyl oid protein p EHF?B?“Y%P’F’)"Q}?B t‘f%%ggpg‘ta%a‘"b‘ﬁﬁ%; '\'Egég’élﬁidlqieﬁ-l (PS
1) and presenjebiid?; hd bR asrae«m Fibredes dshallfas ARG foblBie RIBALfRSRN BDIgknts that
structurally and functiqnally related. Miutations in any of the three
enhance 15 priotdptehs LUy eE BessmlyPIRNdsAPP via an intracel | ul ar pat hway t hat
%oggces_ awlmgKkamothw&mt VOEON tihde (or sometines htere as Albeft 3), a
- am no aci ng. peptjide that is e prinmary conponent of anyl oi
pl aque in AD, Dysﬁgﬂ’g‘l%ﬁ ?E‘Jﬁ“ﬁ‘f (A cPusEPPRIFSve mﬂﬁwg’? T°8f°qb‘?“b{°§64“;9ﬂe
|0|r0<:ess:c ng Wquab@loﬁiq:iﬁqt o8, naummmAglgﬁngwl%u&ingoégm@m le@i 'ri;ermt l'semloe@&t ~ext1 ﬁf
pl ague formatiqn, nutations in : e consi s alter e
prot eol yti%® 2‘5’%?8&‘*5?&5 FRy<agic famps whgsedlinicgl capmend g ?JP%P? F‘B‘?‘I‘xéf“’ﬁ\f“&r r]~
1-42, a f or mshildrN®hréegdpeytiavel Beeldis€dve 28 6 datel whidhowHaa briutated lcisé 3h autosomal
anyl oi dogeni c, _and f hus_ve i rtant_in AD., Different forns of P range
in size fromdé’%’la?%"%ﬁﬁ %5%'8?’5%9“?% 755 gncpge ‘R]%“’YE‘E&PNE‘U?WH@?"(Q% have a
single C]: t %DEM?O iera&ﬁ:ptmm, pieeenilinriB(PE1) abd preddhitina (a&:pf Iwitzlga: ds&edaﬁrhcr?gd froma
region o adj acen o_and cont ai ni ntion o e lrans rane
domai n. Normaﬁuﬁfkt aﬁ’re%itbssnélf $8% c'ﬁﬁﬁlgtmq?%g Lg!lé"@ﬁ ‘é’taﬁ%%“@ﬁ"ﬁ?%%né:ﬁes t he
m fjr glgi onlfOI mﬁal#m}sémwwe?iaadj;m?mlaimmlmmfm@ﬁ@ eases the
sol ubl e, extracell ular, domajn_o . romthe ce ur.face iS.. -
a- secr at ase Ige o5 e A8, Brgd °2Presgfn§§m%s&°ﬁt?f QEWP“ 46&‘,‘?% 1549 IpRe 15BY%%al  and
not thought ttbatdsxhé pridvty eorhpnédDof ddaidid blaguedmADPr ODgsghlatgonadf inkiRédlalar t he (i -
and Y-secret ites produces a.very .3 ifferent result t cessing
2t the a st Siulle BRI Ralkihdh o Uil B SRR ok ordH VST 02
rel eases the @a® qepgvedormatiopapititides ip dFi BS lyor P82 goosiseutlytalierithe mrotédiytic
pat hogeneg] s. Ssi at th r ' r ) i cur in
both t he gdndopﬁ%%%%00§f6“g kil |%f?1']§1lfr§§'g%f)%?§§’ian %‘h‘gf%n‘g%é?angﬁr\r rﬁ‘%’sosomal
pat hway af t ersesnes tnbe paradul arly tamytvidogenios brid thusrvegdmportantAPRIY, | Diffafeht fomislof ) .

Despi te intengs ,q;%q,q i ﬁ;,gk%%%é,tv&%}%l%aIh%hgsl%g&écf hahlf: SREKETES

responsi bl e for processing es, to prodtce the

Al err] pepti determingigransmentbrans domainnEhevideta peRtidssderimed from diegionlpcARPosure .
Here, for th ' j . L Sk j glroglg- i zation
of the [err]%L%E%a%g@%%?%&d#?%%ge Sg%?éé\déﬁmﬂ Igér}g}a%h orreglﬁgrovel
human aepd¥ t iof APPaf the gesscrethwisite cleavesthe misirdginniof the dfrsequance adinsshitg thes and, for
the first tifHemtifheSHPleihlls HiSobOkEA-RERSREALESPRED HAY Biclct Ahece descri be
regions in'the proteases critical for their unique function anacfor t he
first time chthiseswriaeAPP grocessing sareates solubié) ABP- g andnibis imprmead andeothyshi on of
expressed isqlaf %i‘,\fd ed active protein of this type, assays that use
the protein, In additiron to the identification and creation of useful cell
| i nes and i nhi bi t Batsological PuihisiRy «DFAPFHE thi\BENTE Gisedninase sites producksos eey nunber

of vari ants OJiEéan? m%‘l?%axggr%gessaggd at th%p& .r!itg..e Sequential processing at the B- and y-secretase
sites releases the AP peptide, a peptide possibly very important in AD pathogenesis.

Processing at the B- and y-secretase sites can occur in both the endoplasmic reticulum (in

neurons) and in the endosomal/lysosomal pathway after reinternalization of cell surface
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Any isolated or purified nucleic acid potynucleotide that codes for a
.protease capable of cleaving the beta ([err]) secretase cl eavage site of
APP that contains two or nore sets of special nucleic acids, where the
spxial nucleic acids are separated by nucleic acids is that code for about
100 to 300 am no acid positions where the amno acids in those positions
may be any ataino acids, where the fjrst set of special nugleic acids

consists of tHE el el dogsaie iplate Eiore POl Yos BT de “b‘?‘é} ReHEFERE he

first nuclei GesgédshieOfor tptb%esfsﬁgtma%@ls Aty Qfes, nucar&iuse 8l AIS pbptide,thRef i 1 st
special nucleic acid, and where the second set of nucleic acids code for

ei ther the p®pgass rdg@qérunbm)n Witk thés discdoswgs t Hereydpiethe ﬂéﬁéi’ﬂ’%‘!’e ¥Ryt Yecond
set 20 of nu cafié provi so
t hat the nucﬁ(jleeﬁléﬁaC| ﬁd%’%ccuggaet{?ﬂﬁmg E%gi%hﬁl%%gan Qsc eM.nTE?Iljor;\"thg‘mar e not

i ncl uded. STheomeirdvel mmap izshapiol ppreastsaibat icaleacofis lt-sea'rems&pmgaeeartdh@r thedirset s of
nucleic acid r C. t to 222
i no o d puZet Vo OBl @b e (e QG Rl RaRCh D, 9T ERES N PR ol

pol ynucl eot i @gtiesf foc thgirmnizue hatticoadd férahe ﬁiaoume diefrctenzelthéir sm)stmt; alghiscis

positions, 2 1 e I | eoti de
of cl ai mthatﬁi %Ca@sﬁn&y n%uﬁﬂéffﬁrﬂaonn??% ddac -Ii-bc rFLU b O?W %s#ak%gggany

am no aci ds. thEipeoteinch additionco the p@hbyﬁnamne@ﬂ ndetwofof usedil pelllinghandanhitticors.

nucl eoti dgs are described in sﬁﬁ@, Pﬁmlﬂdﬁh ei ¢ acid pol ynucl eoti de
of claim2Z where the two sets nuﬁel C acids are separated by nucleic

aci ds that code fﬂmafbdi&closr&omubc@@ammsn&hamagmsmd peptide. The nucleic acid
30 pol ynucl eot i desQf &k Blefdia eare
separated by nucl e?’{:“ act?%ésppt@ﬁat cod ?’8 Dédfg'%at Q&#%%Q%EQ&%; (positions).
The nucl ei ¢ &epable pbtleavinglthedeiadR) 59¢r=l@$ca=lma'gevm@rf APPhaticomsaige two asfmorric| ei ¢

acids are se fwtﬁ §ﬁ@§!§2 e the
sanme set of E%gegfltsgfhél)ﬁ%ﬁﬁ%e%%m Lgﬂaéaﬁﬁk)gi &S e nuc"ﬁglgg&ggcl d 2

pol ynucl eWt i &at esde far abavi mméemh@amwsé@nswmn the@inérioacids indkoseir e separ at ed
by nucl ei ¢ agb@ont B3} b@ﬂ:?%mi:ﬁ‘bracﬁp%reki%:&t%t%?&ecxﬁﬂu@ﬂxc%@c&ﬂ@bﬁtﬁ@ns)

The nucl eic aC|d pol eotid claim9 where the two set

nucl eoti des Ardeig E‘;‘fbir‘%ﬁi eqse gy e RepUde DTG whare thefirstageleic pad oftholist sporil ani no

aci ds (positisqis )uuclé'i@ﬁ‘cx&% |t&'fﬁst§§écﬁl ﬂﬁieYc”aléfa' SRNWHR ¥ sedndisdlof Rickeier e the
two sets of nucleqtides are separated same nucl eic acid sequences

that separ at &81fedsfoRgithepthe B?P“%Bé’f:‘af D’ﬁéc‘f”'@!& thejlest qupleicpeid efshe wegndtet O ai ns

|-11 wherg tlaemfc&&tacmycslt@a 165t Sysekid :m‘clemddfw.me S1BPiS Bht M€hudMic #sNO aci ds)
that is) the QE’F&‘IIH?NHUCI eic acid, 1s operably linked to any codon

f .
where the nuéi Phh?nd&%PE‘(?déé“F’B‘rm%l?f’fd EhrrugiEicegifpri sing from
1I to 10, 000 @mymleaﬁdo(bf(:ﬁ%lﬁvh&ﬂ&xk twd s dllmlidl@& &;&@gﬂem:wedublaat rcdakol‘j
clainms 1-12 e to fdr eclal nucl el cld Is opera I nked to.
nucl ei ¢ aci dwpg'f ?ﬁ"hé# ‘83%%"‘58? ”é‘*‘:@}”‘f)‘@‘b‘f f’g‘éﬁg’@' B%%"é&g‘f’}"&ﬁ'\dhﬁ gr oup
consi sting ohuclﬁmgcxdapqrynuapmdt: erclamcﬁ iz tedofor fbott ¥S01S 1 W untito dcRigobitiéra) e
purificatjon Ielc aC|d nucl eot.i C e the first
speci al nili’cl eIL(': 5‘? %n“ 5§ 3% Spﬁﬁ'bulc%f’%d%fgslamb%?'f%&é that code
for any pept iabbat h‘&lmmxdfmnbﬁshvhighmambmynmbwgs Afbe nueteienaditbgl obi n- heavy

chain, malto di o] t| NS c gen
Fl uor escent ggl “cuoé&q’fgl wm"f al e %?&Bt hﬂ ?{g)agt fucl eic acid
of the secondu@mamﬁpcsgpﬁdctaidcafnlmmmwsbemdoaewo&;uclefcacidam ssppreecd by nucl ei ¢

acid, is ope any peptide
conpri sing a%@%‘%n“ﬁdd%gg%?w?r Tﬁ(f Oq%ﬂﬁggd r?'?)"oﬁscl § nu%‘%tz rﬁ{s 1-15 where
t he | ast 3pepoimhucleandeaif clazcé dht:rsthopm &bl of nlidlaokided atecsepanatedcychacieit agidsed t o
nucl ei c acid e f ti elect £ group
Consi st i ng ol ek Tl Pl SRl oAty Pl e o ROy oE b7
purificati onwhﬁhdlemsrc kats af nadeid agids ayesepdrated bydbe nfnemhdcxm:dsellﬁenmem the first
speci al nucI d L.nked . rs that code
for any peptld%mge ectwaggg%xgpxmhmfgap’égﬁglst °$%§ﬁé%§globln heavy
chain) mal tose binding protein) glutathion S transfectlon) G een

Fl uorescent protein, and ubiquitin. 25 Any isolated or purified nucleic
aci d polynucl eotide that codes for a protease capable of cleaving the beta
secret zse cl eavage site of APP that contains two or norn sets of speci al
nucl ei ¢ aci ds) where the special nucleic acids are separated by nucleic
acids that code for about 100 to 300 am no acid positions) where the am no
acids in those positions nay be any am no acids) where the first set of
speci al nucleic acids consists of the nucleic 30 acids that code for DTG
where the first nucleic acid of the first special set of nucleic acids is)
the first speC|aI nucl ei c aC|d and mhere the second set of nuclelc aC|ds

Y r o ~N A~ N~ o, Y M - .




acids that code for any nunber of amino acids fromzero to 81 amino acids
‘and where each of those codons nmay code for any am no acid. The nucleic
acid polvnucl cotide of claim 18 where the first special nucleic acid is
operably linked to nucleic acids that code for any nunber of from®64 to 77
am no aci ds where each codon may wi de fur any am no acid. The nucleic acid

pol ynucl eot i de  of the first_ special nuc c_a

operably Ii nk@&?’“ﬁ‘ﬂ°"rﬁ'§&g'}eﬁjlﬂm§c‘\f$\€e§ ‘?‘ﬁ!ﬁ" 568(5’@“?‘:39“'0"??5 é’ﬁis?%raﬁﬂ’ﬁgu‘:?uﬁ?gdﬁucl eic
aci dblool ?/nuEl @aicbdtFordbost 13080 &0, a:wﬁc;a% tﬁaana‘mﬁr SI}EhcﬁW afald polyahdddotideati d i s
operbly lin to 71 amno aci ere the first o 1 am no
acids is the SHmYIheE the tvo seisof Riflacldes A SPRrrAGI Y A ?'%?ﬂdiséhé“ﬁ’ﬁ AN 21)

where the pol m%ﬁ@%mgﬁﬁmﬁlmwﬂeﬁﬁﬂﬂwrﬁck&% ofﬁa.tﬂltlmvﬂﬁﬁtthetthQS%
identical to SE le 11). The nucl eic¢ acid pol ynucl E@tl de of

clai m 22. %&Mﬁe% aetsepaﬁﬁwwubﬁwlnaﬂ%wﬂ%es PRt PEXEMDl e 11).

The nucleic %t&f‘sﬁ&la)’ﬁl&é@oﬁ@ﬁshdeEQfﬂ)CN@l m &@ims () OFtRre i Eirinbadic sReer al
nucl ei ¢ aci d | S ogerabl y lLinked to pucleic acids that code fo yg‘gﬁlﬁnurﬂ)er

of from 40 t oth&frs S&tof JEniRgAsids: taal is the Sagh Freprahnuelpg acids gy o o acid.
The nucl ei ¢ a@iasly dab/Whik¢ £0biiélR abifis 61 thd: B dof coddbIRF BnylpaRidk coffrishg@omal | S
nucl eic acid |s erably  linked tao_nucleic CI ds t hat de 47 am no
aci ds. The nu@! m&?:g‘"dd porlionse | Bsopdeic agi B?E\“F}F%g 6\92 S%e'hﬁ?bﬁ

speci al nygel emﬁsaedaainmel@w@bwaﬂu Ldkedl 1o incléié acia gelipsersihercadd focarfyi r st t hose
47 am no acids i thebf no, acid E. .The Fucl ei c acid pol ynucl eot i dg of
claim 21, whorRideelot] FATCEPIRAANETIRE of SLHRY RPRFRIERETSIR BRI " east
95% i dent i cal fa&;ﬁm‘élﬁ&ﬂdauox(mﬁplee a&ﬁbolyﬂ'ﬁtﬁtoﬁwfelﬂmsacndvmaltydﬁmlspﬁidl de of
claim22. 20 where the c | et e pol ynucl.cotide i.ses 1D anpl e
10). Any |SOI’H¥'§5“6'F’WFT‘BB&‘H}‘?MEPE'¥ c?;\céé:@’ﬁ’b"l'i)ﬁﬂg% ‘ﬂ%p'f 't”{:%t{i‘g)s( for a
pr ot ease capam&remfgroobeﬁsism dfhmdnmbgol@fmva):hn&cﬁramsammngp@mh:ge site of
APP t hat nt or, set U l ei.c S, the
speci al qgl e?a}%&?i@f‘m “8% F&@%"fﬁfﬁ%&fg}‘g and pRjagiicy “g” Vm}% o1 about
100 to 300 ankstoudic mbnq)ufshctscm ;senolfi epceial dmgnearids,aha di slastrspuiad)ms:lc%

positions may,, C f. I cleic
aci ds consi st s%g?%wg?bcﬁug(@c(fwa ?ﬁ%fntegghdag Lédg}ort%%;ep °§‘é“6ts° P@gh%llgég yvvhere
the first nucimiheacisifigmol totlfHOP amind acigre (Glaims 1-15 ehere the dasi sperid oialeic paid  t he
first special; ' | eic
aci ds code folrs B%ﬁbﬁ,el gﬁ%’qﬂgg‘% ﬁﬁgg e &QW?% tli(%Lco%Pasf[a.@ np ‘g‘:{?u c acid
of the se@dncseleeted Gomghegrovn consistingiof aax:led@mr pietsins geprotsipewhigh fagilitcei ¢ aci d,
is operably | I e eV g&e;, odons
front 50 to 1%‘%55%3%215&001‘; %ﬁr?gﬂgcpgﬁgﬁcg%@é%tghgﬁﬂcmeﬁﬁ de of al ?nw%%&v\her e
the | ast specic is ppesably linketctomuglgic agié peligpsrs thaifedeifor ey peptide pedecied fpgn the
conprising f rempléa&;;uﬁ g off %@A@wsm-ﬁtx? dﬁﬁﬁlxﬂﬂﬁs%ﬂg%ﬁldﬂlﬂtﬁﬂﬁ ge of claim
[

30 where the st specral_nucleic ac IS operab y I'inked to nucl eic acids
conpri si ng fr%ﬂ“ﬁf%@QvG’e?"cﬂ‘i‘BS‘%GW andbiqit ej ¢~ aci d pol ynucl eoti de of

clai m 31 where th%b&stateaﬂesarmedmmx@wﬁ@yndcle&;amercemsyorlalp?&@deto nucl ei c
| 42 codons, The nucl eic acid polynucl eotide of claim

aci ds COprrl Sin out

32 where the ‘i?B?%SFrﬂf& Jeavirg te bela shotetasealoayage e A RE ‘Paﬁé‘f" e or ’B%‘P“@ %
lflentl ggl 5\3 @E@Rh&m 4didsOWRdre thd sﬁ&:xaﬂ-ﬁ:):l lcxcgbﬁs £rdl €dpraed aapté%ulxgkwéu?i eolti dg of
clalm er e CO eotl de, co rses . ) . anpl e or
10) The nucl e‘f éi‘tﬁ’“b%ﬁé@ ‘E‘Eﬁ’%/ﬁfe RePLgNS, PhRsre the \M’f@?é"‘%ﬁ‘é “T°é"s?°(5‘§ﬁ%30| al

nucl ei ¢ aci d insy PRy afiny adids) whehe the [y €dt ©F Spedlindici€ A lcbrSsistithf Be@UEleid 63

codons. The nucg] eic CI d ucl e |de qQf 5 where the .. |
pvl ynucl ed?i d’é‘dlé Dﬁ@gég ﬁ'é"tl“f é"‘la‘%l eé%‘t“”@g'gﬁt ‘i’fg'é"}‘f eicagids ¢ o
SEQ 1D. (Exaniﬁlt@e f&stczpeci@)mcﬂbmdmd whege B hdﬂorﬂQEMﬁHﬁHlMclcﬁeo&ffor(ﬂnﬂtrm 36,

where th tO npl ol | eot i d SE 10
The nuc oi c. aiFAPHSTIRBFBt AFopr e oaPHPS Eier! HRasySFe Dt I huct &f

acid is Operamxpelciarmlcta@mnwﬁdretbe fis€ $pdGialGRBIIC a&id BGpaiiwilinkkd @ muediens C ai s
1-38 where the second set- of special nucleid acids code for the peptide

DSG and optionally the first set of nuclieic acid polyauclcotidc is
operably linked to a peptide purification tag. Clains 1-39 where the

nucl eic acid 15 pol ynuclcotide is operably linked to a peptide purification
tag which is six histidinc. Cains 1-40 where the first set of special

nucl eic acids are on one pol ynucl eotide and the second set of speci al

nucl eic acids are on a second pol ynucl eoti de, where both first and second
pol ynucl eoti des have at | ease 50 codons. Clains | 40 where the first set of
speci al nucleic acids are on one pul ynucl eoti de and the second set of
special nucleic acids are on a 2t) second pol ynucl eoti de, where both first
and second polynucleotldes have at Iease 50 codons mhere bot h sald
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100 to 300 amino acid positions, where each am no acid position can be any
am no acid, where the first set of special am no acids consists of the
pepti de DTG where the first amino acid of the first special set of am no
acids is) the first special am no acid) where the second 30 set of am no
acids is selected fromthe peptide conprising either DSG or DTG where the
| ast am no acid of the second set of special amno acids is the |ast

speci al am nccis thdt codd Iohartyhmn-qbermfia&motahaﬁ frtbdneerpraﬁlemsamﬁssmd whapdeacin SEQ 1D
NO. 2 and SE no. .ac P t|d of

Cl ai m 45 whor % CEiEperS e galdp i emo Rt TR R Bah A BT IR Uos 1o
222 am no aci,owhpeshetflrangecishmrceia amdeacpkcrqbtyslmkedm nu:tlmmdsbm emlyfauan)no aci d.

The am no aci d pol y tide.of .clai re.the t ea o Or cids are
separ at ed by DéfB’gEft‘%F}Slg 6f &0 77 480 aGigS Y c%? #f w”ﬁfg“yé’\?,’:ﬁ%%‘ 3’(:|‘ﬁ““85f’9pe%tl de of
cl ai m 47 whermecleibecit palyrmelestidafof elainni ,adtettshefiret speih hadedeiachl)is egeably | 72 am no

ids. Th i d pol tide of, . cl 8 th t
o buns RS R0 8 5 SOk MRS R BUPMERRRG M e o
the two sets dﬁmam\ﬂﬁmammstspmalaWMMoﬁnpb@umkdeMohaasam no aci ds.

The am no aci i.de Ia| e s qf am no acids
are separ at edﬂﬁg’% Eﬁltér 5°%f3r:qs °WB°§M‘§0&5C’?"8 Ec?f;\gpepti de of claim
51 where the polypudetide ﬂ‘fcla&ﬁﬂn.Ov!ﬁ&Itbbpo@meclwpacm;!zdcsb)schhﬁbcm agleasno aci d

h SEQ 1D.
il(e)qugnc_?_?‘e(} a%ts%’dg'ﬁ@fig? %‘%@&% 1 gl‘erﬁ@gg\%ﬂg?%l ""ur‘fr‘l'mt'‘]\6/'%/((;‘;)If %%p !sﬁof Snuno
aci ds ar e ceﬁehcattndcohplcat;mmudlﬁmde curd;ﬁ&;a SEQ. D eﬁxadxple. ITh e hamuaiic &l d
pol ypepti de f Clc?cog]de cﬁ‘.i:}g' 1? &'lt;'ere &x?ﬁrs?%}:@s a.l%t.lrf'lgggixg gtolg?xgllﬁ%ﬁ!gkgd ?o%@l&@t ed by

about 190 am n aci ani no ac where the two
sets of nucl eoids thatssode for ypambtred fthMeSsmoanﬂsrwbmadw@éqummcthat is

te th i 45- 55
whore the 11 1op0ganns o8k, SRSGHA. ATpIIARLAR d i, Lk Wt peth? T8, 20
is) the fi¥ stnuelgieasidis ogerabip linksd ¢h nuclsicopids tist opdd fonkTainino acidsy Thepicleite.
conpri sing fraQ:'&‘g&lgﬁ&ha%Q?eo&led‘%h@&'tﬂ%mt?&gﬁgﬂcm 2o ﬁb%&%‘:&'ﬁa of

clainms 45-56 wh Irst eci al am no I'S opera 't nked to any
pepti de sel ecodans hesprihe fisst azuRsacds isthe pino eﬂwﬁaﬁv l‘h’é‘p@rﬂ%lér proteins or

pr ot el ns whi Glyahidofgd drcladh 01, Ak ke R Olleordh S IQ sBffle RO HRERLI de Of

clainms 45-57 where t special amno acid is operagqﬁ/ | i nked to any
peptide sel e@ﬁ@ddﬂlﬁhﬁt% éPo&E"WFsI%tWQ‘“@JF‘C acidpolyyglcatidesf slalmaz. chai n,

mal t ose bpgdivwigrelheofiptle iﬁﬁé&dﬁﬁ@&r@n&é@@@f ast Eampe8gn Fl uor escent
protein, and ubiquitijn. ai ng 45-58) where the Iasf amno acid of the

second set of spelpwisolatd Wc?“&@?qj@f etCH'a‘é ppiynucieqidy that codep Ira Ote4#Fi no acid) i s

operably Ii mﬁﬁﬁbic%f élBMu%Ethm&t(Eﬂ&chﬁMdaﬂgBGn@dl‘mn!hﬁlfboﬁkﬁxlnﬂ$wc'i érGierd to
10, 000 am no acids. C ains where 't he | ast, _special am no aCI'%-&
ny

operably | i niEiHoLaRecid appisicipridsevhers B sRerigiAveific a@‘fi‘oﬂ’bs?ﬂﬁ‘a?ﬁ by pyslficae
reporter protugi bsde @dr abu@ 160 13 S00irhiab adi@paosttioh wherd el akriitodcido i thdsBe ani no aci d

pol ypepti de of ¢l ains, 45-60 where the S eci a no ..acid is erably
P oGt 2y PORSTE FHHE bE BYATF U STHERHES St SOl oot coasiss 3f 6P

i m‘run]?gl obi nmbaavxmmaal t BodeITod thopdptldvml’i@cﬁrtﬁﬁmlrhuclaﬁ agill of B¢ msfm&]b
transfection, G.xn. Flugresce qt.ei n). and ubi isolated or
purified pept'®s BInasFs i fe gﬁh’%ﬁ‘%‘l“ﬁ‘alﬁﬁ“gﬁf‘%l?ﬂ 538?4/1%&?)([3?’6’ t hat codes
for a prot eaamcle;apahﬂdadotfor éitheprte p@nahasdaetmemtrea:tmsmmhaav&g@omde of APP
t hat contains t CI al . am no he speci al
amno aci ds are" s"‘égﬁfﬁf 3?@315 9“&%0‘3? Becfag ‘\'fgeﬂf L’gﬁﬁéﬂl ons, where
each am nm aceleit Beifsahdd cms‘bddngaaurﬁl&noﬁmdmyrommrml‘mwodc)nsmmmctehacifdl rst set

f I LSt f first
o oPeCt o RS SRRELT T WP R BEIE PR e
ami no acid) [Bidaehpakiag frbfa0s RAJ0doddas. Thie nadltinacidipdlgicleatideiof digitn IDSG or DTG,

where the | ast a aci d of the seco eci am no gcids,_is the

| ast - speci al wﬁ%ﬂ A% RFcialuclflcarid ‘WP@“E‘I’?’E’F%?)&‘E"F%‘T“ c%prgﬁggr%“‘aperabl y
linked to am no acids that code for any punber of am no acids fromzero to
81 ami no acid positions where in each position it may be any am no acid.
The am no acid pol ypeptide of elairn 62) where the first special amno acid
is operably linked t~ a peptide fmm about 64 to 77 anuno aci ds positrons
where each to amino acid position may be any ami no acid. The am no acid

pol ypeptide of claim®63. where the first special amno acid is operably
linked to a peptide of 71 am no acids. The atniao acid pol ypeptide of claim
64) where the first special amino acid is oprx-ably linked to 71 am no
acids and the first of those 71 amno acids is the amno acid T. The am no
aC|d polypeptlde of cIa|n165 mhere t he polypeptlde conprlses a sequence

o, ~Ar~nzs A r— v N~ —— .



am no acid pol ypeptide of claim®68) where the first special an>no acid is
~operably linked to 20 am no acids that code for a peptide of 47 arttino
acids. The am no acid pol ypeptide of claim69, where the first speci al
amno acid is operably linked to a 4? amino acid peptide where the first
those 47 amno acids is the amno acid E. The am no acid pol ypepti de of
claim 70, where the pol ypeptide conprises a sequence that is at |east 9596
i dentical to 'SEGY dddons( Fhenysleic a0 polyihdequdt picslamidd wherk the éast Sperial wadkdie t he
pol ypeptide c EX@ t p ¢. g1y no acid
pol ypepti de tﬁmg %’%?%l pr o%gge&%%mé%%éggmﬁea@ ngico(a ’é“‘ gé Ld?‘ ? secrccasc
cl eavage si t epolynucdéeide bfaulmmdﬁm:mﬂlctnmnmicm @mpem agdquensethads alderstno aci ds,
where the sp | S no acid
posi ti ons) V\hqg?’gldeenag%ﬁl g@oﬂac(l I'n gg{:@s S@%"F‘iﬁdgwé H&%ngdéﬁ'ldgg%kﬁ? aci d)
where the i rt what thef:ors;paapa}muahwﬂy campriies 8BQ.IDs t(Exanipld ey 1amm aci ds that
code for DTG r c ft set of
am no acids |n§m{% agld})ggnl{cpeo&dc Q%lla&'g}mpﬁ%& !hg(fg sf)c"{]a?méf éld P?R%yed%ls}'econd set
of ami no aci dinkedte net:lmhmdsDS@pmns)'b@;lt 1B epdong. [Tbe hacldic axiv mna@mdmf t he

d t ofgy I 1430: whi ch
< oper abl y 1535 Bt B PO REL S, cohuphll o bt BAE Y 1n8MBELA L T P00
whi ch may be Q) Ini(Eramplechoard ). Tﬁheutémmﬁmmclgmlldyp@qhﬁrhéé. wifereghqi m 73
wh th d f about
100 to 178 ancuBREH AP Rbhts SRl Alako bOLRS, Tl ReRERLWIE D The”
| ast speci al Reiinndeatidé ddméﬁ)e’babﬂylwmd mdert:ecl@usmmblnbnk@ﬂloatydal? 142 to
163 atni ao a%ﬂ?cc %ﬁm@%&?l%q@?ﬁﬁaﬂﬁs‘)f A8l thﬂe@brﬁ'gétﬁ:é%ﬂ@%ﬁnu’cﬂﬂ | ast

speci al am no acl oger abl to to a peptl out about 142
am no aci ds. mqlecmfmhmmﬂcﬂzﬁ%pec}muaenllamhccﬂrampfz@cww@ polyaugiretideipt i de
CopI i S€s. 3 SBAEY &ifkel 14 plofacburinedish w35 RidfleNsd fire honidld oot ( Exanpl e 9
or 10). The am no acid polypeptidc of claim 75 where the Last special am no
aci d i s oper #hpudleotifeig opesably kst tocpeptidepypiicatiansae whickis sitdigdinthe ani no

aci d pol ypeptcnsiﬁmquo%ehrme?fast\@m;f@pe&mlmlcmepm Q@o&%macmm@mamuence
that is at 10 Ieast 95%.i dentical to SEQ @3 or The am no
aci d pol ypeptsFead st otipssizhaydeic agidsare ?“rfe‘%‘l?ﬁﬁ?lé’ﬂ%leﬁ yﬁ%"ﬁ‘?‘ﬁ%"&f ri ses SEQ

>D.  (Exanpl e s8coal pdifhuciedtities Bive B0eE Bﬁigdaeﬁsy [C243int €180 Qhers hﬁlﬁm: &4 ordpediat t he
| ast speci al am no acid is opera inked to . to a pe e of about 170

anmi no aci ds. "Gflgicacidsargen %@P’é‘“ﬂ%@’e@gr‘m sexopd §f 0 avc %‘fﬁc WAEs i s
conpri sed20f stdvad pammﬂeudu wherd tuth Addl 400 sétﬁﬁdjpcﬁﬁﬂ&l&ﬂﬁ& Ha%nat Jakeas0EBdokS - 82

where the 15 o.acjd tide is ly linked_ t eptide
purification "fq‘iﬁ’ a%d&@a%ggégﬁm é“g ﬁ“é‘ éc"d"%l"ﬁy‘ﬁgﬁ?‘?"gg %s operably
linked to a me;yhud&ummdséﬂbeaImMni bg2.Wh celhoricsll BiexwHidhbhtaisragolyohddonde 45- 84
where the fi ral o{ ple%i am no acids are on one pol ypeptide and the-
second set of smé%‘ilglcag?ﬁ acids are on a second pbl ypeptide, where both
first and second p.niryspieqedqunﬁed/ppadlcdremﬁﬁxpanmpmamnda)dwmthmy be any
am no 20

: d
on one po ype?ﬂm&aée aaﬁ%;l% %fc?cg‘élg the Bﬁ ;créésségl%: geosue Oﬁ?c tI%at Coan?ralgg)t\\%CI s are

second pol ypeqomonhs):tswhqxaalbuudu af:nds sthcanbh spsumanhnpcahympsqpaiemd bpatoutat | ease
50 am no aci an%e bot h, .S e the A vxtor
whi ch cont ai (r:@oa pola%né) afld escrl E’%ﬁ?ﬁé % uﬁnngw%%gkcel | Line
whi ch cont ansvierein @mm:dafepcheamiaswdsbentxstsmfdie@:pudeJIB‘GBWherErtheﬁmtmmags of
maki ng 25 any,.q h or cells I -~4. The
process of ekl néhlaﬁrsp%’r“ em?%un%%‘fjs é%ﬁéﬁ’{sﬁ c‘)nrlgmc')‘? “%"éQTh"% %ﬁ%rrs

45- 88. Any ofsetdiempolayidsis ls&laﬂtqddwsbthqapdpyqireqmtnpdesg citheddSG er)mwrsreohc cel |l

Li nes descrl cl ai ms
89 and Aﬁ%gf'lj‘s"g?&l[@h{%? sjef)%?ls&%q%%’e a?ﬁxﬁ ea%bdr9 S%e ef%cgﬁﬁ&?"lg %ﬁ%é‘, ugn m no
aci d poI ypepttlmwom thit cthe prodasss displosed lplsﬁQdESP&@apdiBEQ IDfN@Iﬁeﬁac/nomg t he beta
sxretase cle e of AR WO .or NI e S eci al

am no aci ds)qx Where JPP] mmmdp ygeamb%ﬁgg%gﬁhggévr eréheeﬁg?éts%%%? a ou 100 to
300 ami no acid positi ons where each am gyo acid in each position can be any

am no acid, where the first set of special am no acids consists of the
am no acids s



DTG where the first amino acid of the first special set of anmino acids is,
‘the first special amno acid, D) and where the second set of amno acids is
either DSG or DTG where the last amno acid of the second set of special
am go acids is the |last special amno acid. G where the' f irst special
amno acid is operably linked to am no acids that code for any nunber of
am no acids fromuro to 81 am no acid siti OC%S where in each position it
may be any antoRY2EE PrEboYneS AP A4S "&“&?F‘%ré dn ¢Ach pPSLiomIERRY YA e t he

first speci al arfifib Bfd. aHetnlifo RREFoRPEMidE bNUAM 6 Gvhare IIRRVD Sk éfraﬁamoabﬂiﬁre 30 to
77 am no acids positions where each am nQ acid position mét?/ a am no
£ B deda e b

aci d. The ani HFBUZER by Fh9rYIn8M | Fermdpo 1ds; Aheayingrut Rolyprpsid i al

am no acid i sthoB&S BRloY athinBlagifls 40 sepaR@P by s6duOf72 3RunoAdills. Fke aarnozad am no
acids. The anuno acid poI y&eeptl de of claim®63, where the first specia

anmi no aci d%i sPAYREPUds|of Whergthe Roteass jdeseiord oS5 éj“%épﬂFG@gmtaF‘Sm SEQ

m NO 3 thatpatpep:%éoféxztmisuheeémm@s%@tormOwslm J?machﬁ@b&ﬂ'lﬂﬁocount' ng-
with the am no acids on the first special sequence) towards the

Nt erni nal of 1%§@minoaids\Ehe aging %CldW%YP&PHqﬁGf%{E‘F’oP%E‘“TW?féﬁPM@ MR ai m 65,

where the pol ypBRk ErEQBY bSR3 98 a6 YGRS Tk Bidino béid éélﬁﬂesﬁ"&tofaﬁ%ll denti cal
to the sane correspondi ng am no acids in SEQ 1D. is, identical

to that porti BREreme fyRseisasawifeasids e spasatshby Weysame amina-acideaugacss that he

sequences 1hr ogepRak fhetshie it bSdpeGAUmEHo atH3inEB 3] NIR &C T ariiiChegi C aci ds)
toward the Nterm nal , through antg i ncl udlggi 71, 47, 35 ami no acjds before

the first spebq¥Rertdsioheiaimfofuherehe nq aFids 3 SeRaracayabortil 3 aci o
pol ypept i de of9ogrfih o, M%mowepagﬁaph&tacmimmme:me@bfses t he

pepti de of 71 a aci ds reth first. f he .am cidJs and t he
erond 19 Q THIEOMRE FE TPy JOT AT ABDR fei: Bhe Tl HRE PR of G

pol ynucl eot i dst wiR@he Sasset of fupledds atelsapardid bylthel seme imAbadi®seqidtdsivaal to the
sane corre pondln am no acjds.m SEQ 1D.. that is,.Jdentical to
The- sequerlt boRPrmeu sl gtspocikmnd st AL, O an EBlms i BRI he 11 s
and or the Seﬁmmﬂm&p&mcﬂ’lthd‘ﬁtﬁlspéd‘almbﬂsmmﬁmrtﬂalﬁﬂ]&lelﬂfﬂﬁp’eﬁihlrmhnodcidrﬂugh and
including 71 am acids) see n ra e DIG S|te and

i ncl udi ng t he’H nﬁagﬁéggfdggsm’f?cgﬁﬁ(ﬁ?ggmm t?(lg %gﬁ%no EH:] ampRés nucI eic
aci d pol ynucl pdypeptéle of clcxhammsamhczwhmfesttsmmmpé andasppdrghiwhdked)toladne 30

conprises ide ) i : 3 D. NO
3 hat rs. RaE et € B0 ER RIERREE WPl AR R et
sequences 2P r ofariigtetputifieatipn.r e am@ asid FolyeeRtide ol HRimTS Tavhemn fbé Bistsperid! ds,

toward the N SQ;”,?{ %l%; % 25, see Exarrpl e
10, begi nni ng;ﬁ om t he é‘?m te an [ n(l::uf'I %‘5 Egotrflethn e%o?:Ide.ng From t hat
code for 7I mmmaép'aa-)heavmmmmteieél@mgmrmyhmm irensfeetfoncPrgerm 18 |

where the fi rﬁbor@sQ@rﬁhb taﬁt%‘a @A,&u,aplcﬁmh% 4R Rl Nnd b0 R0 bd BHES &E&ngacCi ds -
t hat code for an er of fromabout 34 to 54 am no aci ds where each
codon may cod¥! ¢ipecial gmingiapids, thet ig. thering sprgiel amipo 2rid. & qperably HoksH oy de of

cl ai m 24, ﬁheﬁe%uée*’b%mfph& m@ﬁﬁﬁdoadcxd@%ﬂnqwl@@do%duﬁa &ﬁ?r@tﬁixﬁ/s Jslﬁm@mm 47

codons where the first t%ose am no acids is the am no acid E or G

The nucl ei ¢ a@tdpssHi Wﬂﬁ&‘f“éﬁﬁﬁé"lbwa‘?yﬁ?ﬁ Weﬁ?%éherﬁé‘?“?ﬁ%fs%‘tﬁ‘? de
conprises a lfys@RHaMSeihd gt prdtanﬁ&mtmatmﬁ uDfidaG@ tTihe ahinbQcill B

correspondi ng am no acids in SEQ >D that is, identical to that

portion of th¥clamytnRloehery thefits ?Pﬁ‘“lﬂ@'“%“tdh%??ﬁﬁplﬁé‘“‘fﬂ@ Ly peRiife &dectsdom bot h

the first andféh utetgamﬁesatsdngsaeﬁmainoﬂuabm@y skt fhaltds0 B@BAg pRGN Ter mi nal ,
t hr ough and |acl uding 35 or 47 no aci ds), K sae Exanple 11 for the 47

exanpl e, Ratpn Sy fF‘H'@“'IS"FE? IYQEeSCRRHPIOHO HWiYRYURe nucl eoti des from

that code for t he A&?@bh@d&r%@ﬁap@é’ndé&;ﬁﬁ&;ﬂ@ox&ﬁisﬁiab%ﬁ:'b%cxﬁb&y{é-ﬁﬁesite)-
The nucleic acid po ynucl eotide of claim 22 ere the pol nuc

tidc
conpri ses i defpycedns f¢r3 WW@%%@I%BWQ%%%M@;%H%C‘%P&E“? d(}’a‘B7 NO.
3) that is, iebaRidsG¥b of MoleliBis SEPEEN aRolaBidSRere He spd¥al andinb AGikd i Ng t he
seguences fcomboth the first and or the second speci al nucl ei ¢ aci ds)
toward the N Term nal) through and including 35 a 47 am no aci ds) sex
Exanple 11 for the 47 exanple) 20 beginning fromthe DIG site and i ncl uding
the nucl eotides fromthat code for the previous 35 or 47 am no acids before
the DTG site). An isolated nucleic acid nolecule conprising a
pol ynucl eoti de, said pol ynucl wide encoding a Hu- Asp pol ypeptide and havi ng
a nucl eoti de sequence at |least 95 c identical to a sequence selected from
the group consisting of:



25 (a) a nucl eotide sequence encoding a Hu-Asp pol ypeptide selected from
the group consisting of Hu-Asp 1, Hu-Asp2(a), and Hu-Asp2(b), wherein said
"Hu-Asp 1, Hu-Asp2(a) and Hu- Asp2(b) pol ypeptides have the conplete am no
acid sequence of SEQ 1D No. 2. SEQ >D No. 4, and 5EQ I D No. 6,

respectively; and (b) a nucl eotide sequence conpl enentary to the nucl eotide
sequence 30 of (a). The nucleic acid nolecule of claim92, wherein said

Hu- Asp pol ypegrarated by abayg 1 00stp 300 arainel acidipagitignd, yhere kedrindte apid lieagh posiien 1 (a)
conprises th i

nmol ecul e of ?FQ%"S%““&E%‘?%@Q?&Q I-?ﬁéﬁs pgﬁ/'gléﬁct'?q &'ﬂ%&% erﬁ]’Ca,kbfgspZ(a)
and sai d pol \Dfs waort ietdirsteingowkid obfhe firsg specigleatmfaminotabids nutbd frotspatéel sequence

of SEQ I D No. id Hu-As
pol ypertl de i sﬁaalg‘seb%gb%xgn%%%f‘%@rtﬁfynuc Ed('g’tql%!hgpﬁﬁ?ae W%}#&e P
conprises & héasnumh'e@ud Qfehmepmdnuef ubClSE@lrmDCNmstse las\npqcsbanatlwlm{;icl eic acid
nol ecul e co i Si ngent
TRIKeR Hé @1@95% ﬁ@ ﬂuécel? ?d% (HERELRE £ Gy
ynu avi hg t

conditions to a po e nuc eotl e sequence I'n (a) or (b)
of cl ai m92. ndmberof aming avigsfram zege wIBe aminolacid positand wiverk gceakepasition ftgiaypn 96. The

vector of o A mAlud B8 40 AR PELRHAIAR LB SHUL S RuugREAlG | T iked

e expression O vect or of
cl ai m 98, wheridisrpeably litked As ppeptis/foepatiodtos tg 7V-|ammgpc145 poFinenswstecachof cl ai m

98, wh f cl
05) whor o Saiy oEN pATRAGRIR) i ble. He iU Bloe hICREREE T 7 R T
t he vect or ofwhetealiefirg8pecil mheqjd isfoperghlplinked tp apephide/of |7 1 palinoreids.i The

As
conpri si ng C%&r&lglgg% Eﬁéﬁc}&ﬁk{g a&f;rggllbﬁr%‘e COl%ﬂQo'aé@L%%&Q%y ﬁﬂe&'m"‘u p

pol ypeptide. Anis no acid

rs
sequence at I7éa@tn°999=63ndd@rﬁ¢t@&ﬂw%ec7 1@%@&%“%@"@? ?Osdg hgThemingacido aci d
sequence of pid ¥ clafm 6f\’%vﬂc§%ég§oié$eﬂﬂ‘de @&Qﬁ-ﬂsé’s)a slé:cﬂ&'tm?spi ledg96HNPr i si ng

an am no aci sequence at east dent i cal sequence conpr|3|ng t he

anm no aci B sddfausebie SER. BEQ(ExampiRd ). ﬁewnpw#mwpmﬁgbﬂ 89. whereWsept i de
conprising a%ﬁﬂht@%l?ﬁpdde%%ﬁ%@li@tﬂj e@_iimﬁéﬂg 'Tﬂ@ﬂﬁxh@ﬂild pe@fience

conprising the am no aci d sequence of SEQ | . An iso ed anti body
that binds sS&ER3 eVsz'meaﬂt%mmmpw%Pw@& kl*&@d@rmaﬁvﬂ@r°"cﬁa¥'ﬁet°104 107.
28 Hter]g we dlslaeinmsl thaflwuéw) WRkd ¥aetsandifio &%}?&mbhﬂlﬁ?g@w&nt xrAfamtiml t?
identify a ce at can be o screen for inhibitors o retase
activity conpFingi¥g P°W“Fﬁ%fﬁ?”i"f’9§ ey ‘Q‘é‘f{}F‘ SPEFin “E‘;?ﬁi“i—:‘gé‘é’?“é b*‘?ﬁ‘é!’fse
Cﬂ.pabl IeI oo clamh i abigs ARRodd fothpcfpuue @'eﬁ ﬁmina&ﬂdﬁlmbmﬁiﬁdmﬁfdlp‘élyﬁ@hde?& clgm col | ect
the cells or e su nantent from.the c t o i denti [ nmeasur e
the producti G SHiCHmPEA SBUBERHS SPHABY RteHe L5 FReate bRt e
sel ected fromaﬁmzkg:somuﬁﬁmwzdsud thegartifio edid BeThd dneind AR Sl ypepride af clgm¥0| de or
sol ubl e APP, ||| ect..the cells WhIC uc e, CLi ptide. 30.
The net hod ofWhE Sl ROYBEPUAR ETPP RS SRBIE arlé"{j%ﬁ? %’Féd&“"c d'°%§é %?I tical
peptide is lthéxaﬁd?l% 10). t'ExemnmIacqad@plyp@e_decweatdd palypeptidesmtprisesfExaple 10).
secr et ase cl eavag B§ Mher ent is
col l ecte and thegc,yr’l‘{iﬁ%:cg% pep el%l Sid?gh&%ﬁn\é@%ﬁs \%\E‘g’}%&%ﬁ%%gg?ubl e APP has
a C-term nal cxdag tbelbdty/(B) Scoess dtaxags sitd efaARPythat chhainsawhodmok sg$ efi m 108 11
special amino acids, where the special amino acids are separated by about 100 to 300 amino

acid positions, where each amino acid in each position can be any amino acid, where the
first set of special amino acids consists of the amino acids that code for DTG, where the

30 first amino acid of the first special set of amino acids is, the first special amino acid, D, and
where the second set of amino acids are either DSG or DTG, where the last amino acid of
the second set of special amino acids is the last special amino acid, G, which is operably

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

7



where the cells contain any of the nucleic acids or polypeptides of clains
1-86 and where the cells are shown to cleave the (3 xcretase site of any
pepti de having the foll ow ng peptide structure. P2, Pl1, P1l') PZ') where P2
is Kor N where P1Lis Mor L, where Pl' is D) where P2=is A The method of
claim111l where P2 is K and Pl is M. ?he nethod of 5 claiml 12 where PZ

is Nand P1 is. L Any bacterl cell caq i sing any nucl eic acids or
peptides in @Fﬁfr@‘ R agidpo M7°f‘i‘”g‘%t‘"§ﬁ°§}° lﬁgfﬂ"c‘?}fﬂ“ﬁpﬁ 5114 where the
bacteria is kpe@bly linkd8Yo £pdpBad/tabsut 360 fo 10O EMRING 8didtY TAO¥mikelSdiEpclypeytidels or

pol ypeptides in clains 1-86 and, 6 92- 107 ny insect ceD conpri y O
the nucl ei c SEFAE B Whsa Pplash ai“Hméf‘Qi'srPé/’“} b‘"l‘k°d§’6‘°érﬁfi’”9%°fs#’ﬂg ?& i nsect

eel | of claignéslamindRi®. ThEarhins 86d pdlsapeﬁti&,ofamuﬁsg;bhcé thehast wsrtmsﬁd | of
cl aim 100 where the insect cull is H g A mammal i an cel | rising any

of the nudl eidg a&:mgabl@sﬂmmtywcpaw&\’%wg%%maaﬁﬁ T@zmrm i manmal i an
cell of clairpo uw@frcﬁnhhswm&mmlpo%eﬁﬁébo (fﬁséalsaﬁt&dufaf@amwasw oup

consi sting of, human, rodent) la om)t rimate. A manmmalian cell of

clai m 121 whdd58ueahio SEQriR: (EFrmplR g o, Q i’%”é@"@é‘f‘éammﬁ‘f%qﬁéla’&ﬂfdﬂ“ﬁ‘ony sting
of human cel lthe 145t BRETAPdnki A acEEls bpaiblphadeanola%z A BF o3 BMIFBAci8L I The | S
selected fromthe glﬁgup conpri si ng hi EKZQWLYPand 1'lvvlR-32. A mpmmal i an

cel | of clai fF4PPRcHipalyRentideofalaim 79 where the Rolypeptide.fompries §seuERct et Bt of ¢l ai m
124 wher eid heeap:rdsmaamealzd SEQ. . Q@S«:Zplwbﬂ 10). Anteraaﬁdarﬁaidlpanyp@&hd of@faire| ai m 121
where cell ?hgsel ected froma rodent ce of clajm 126

ro ent cel |
selected fro compleis po! %P@A°°§WE'§$Q'3P' AEXAmple 9 ordP). Theaming; 1y 115,
An avi an ccl laciafpolgpeptias dfir@]iam)%mw%rsufeoismp&fgdAﬁBoMe&ﬁopEﬂwlylcljﬁ&H iee@ car boxy
term nus am no at i sqf orm a ot si ne residu In itten
descrip. Def iPRRH! °§g?s°8 ‘a&&%%@p‘frfﬁ élﬁ"’fﬂf’ﬁﬁﬁl PR éﬁ“%?ralc%
(i ncludi ng mi¢ @krpeised)of th&lpﬁbtrﬁ?ﬂvxfh’t&gﬂb Sc:d hqmena:)@m sClhimshmmzsmh as
t hose desyj bed. |n 45 i nco into this
?s docurre#t BYINCSF 35%?@%9 p‘f’%bgﬁ’ l}?lﬁ’% WA‘HS p]uxp 6‘}?* o B r#lg‘f‘lf T""ggrrpr i.si ng
the isoform I«ﬂnmhmﬁ%ﬁ%lmpﬂdﬁuse@cwyhhlaﬂ toip:phcasptunﬁmom_agmhghisv\o | ysi ne
resi dues as 's}xshduﬁ L %c&[@c%%! tzﬁ{]ﬁ%ﬂ&s O‘?n%?_p acl dfd.s TQ% olneSOf ot xn of

clai m 130 conprising i'So variant or CI%ai m 130
conpri sing SE@yﬁ@udeN@d tieSrcomd det 20spedishaminslagidy ot b a ssebrid polypeptidaavbaer i si ng

nucleic acid r i §laim 133
30 that is a%ngn%rrg%%%g&g'glpﬁ S"Felpﬁ?e %@%&%ﬁﬁ%uro‘z‘%&%&?{de?ﬁ ¥ %s others. A
met hod f o#0 i deids. | Flgimag58 mihere thefisstsét ofispecipl2pine acidnare oh mmme &gt a
secretase cl @avalid sd bispd ém/él%'f’no%sﬁpuc%hﬁgmﬁéd?po ﬁ:d?%h@ﬂrbbﬂ%rﬁﬁﬂ sina

cul ture medium under CoRditions i1n whic me causes processing of
APP and r el ed%@ndpolypepiidss Bavb et leasp &) amige aqidstviherethethrseid iolypeprérs GErUs S t he

accumul ati on gghe gﬁ?%@&?&%%ﬁ&nﬁfﬁl tﬁ@héwﬁﬁéﬁﬁ&ﬁms@-ss A cdi¥dposi ng the
cultured cells to a test conpound; and ‘sp eC| i cal determ ni ng whet her the

test conpound s Hhighroptaes #R?H@P?lﬁﬁﬁ'dﬂ“?ﬂ?éd @r?ﬂfﬁﬁa“ - e 8PFFshH el Mk Bampunt
Of a1 01 g D PoMEIolAGILBHERSatbrd, Bl QUL STRIuTRA I T8 GroRkes b AT Of

CT' F99 fragments of APP in cel | sates; c) identif q test compounds
di ni ni shi ng tifPLRERIAES: bﬂ“%‘ﬁo‘f'&fﬂ‘é’ alﬁwdﬁéﬂbéwofrs@pa W PESent in the

cul ture nedi pblypdptlded] vEciak] ¢cBB ordell fidesf8Rribddag Beintts 3 -88fmabPRoin theGRbdesses
described in claims 89 and 90.
Any isolated or purified peptide or protein comprising an amino acid polypeptide
30  that codes for a protease capable of cleaving the beta secretase cleavage site of APP that
contains two or more sets of special amino acids, where the special amino acids are
separated by about 100 to 300 amino acid positions, where each amino acid in each position

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



tolysates as Asp2 inhibitors. The nethod of claiml135 wherein the cultured
cells are a human, rodent or insect cell line. The nethod of claim 136
wherein the human or rodent cell |line exhibits secretase activity in which
processi ng of APP occurs with release of anyloid beta-peptide into the

cul ture nmedi um and accunul ation of CTF99 in cell |ysates. A nethod as in
claim15 137 wherein the human or rodent cell line treated with the

anti sense ol i PPGEWBerelihe ARt ﬁﬂinagﬂﬂ 6Sthe ﬁi@espediﬁyﬂef irhiad acidshy, e tfidst spesiaicnet ase

activity, reduces release o ol ubl I0|d et a- peptide to the culture
Teci um and acTR G ARy s o srEpH LR aniipdatcs ST BSCKOR TP

i dfent| f|t CS“ Orast(hfmrﬁﬂc];iﬂ%ﬂfcﬁ]dﬁﬁd sedempaaﬂaﬁmfohadmtueﬁst #Agﬁ amnldtméﬁ 2(a))

ol ypepti de se rom the group co u u a

B Pur Ao po( by E SRLHRGE ot PRrTRD Tisd G abuse by iy sty Ly of
sai d Hu- Asp philnytieesftantk defils from zpfors 8N aRind heidipdsRivhs WigodTh et Positiontin@ayabsence
of a test agth; and bé‘ conparing the activity of said Hu-Asp pol ypeptide
det erm ned i n°tT¢ PP fce of said test agent to the activity of said

\I,—Imu Aspbpol yloepti dd‘hQSnﬁG]Eaaﬂ @fblwuaaﬂchﬁ?‘ &hS&BﬁMmS?&dl 5:1356 aciglient ; .
et ~eby a | ower of act.| ty in presence of said test agent than
in the absenc®egP ly‘jﬁ?ﬁ’ 1 a2petidy 'i“aPﬂ'HI?éﬁ%gﬂ??a?f‘déa?sﬂmf‘%‘g?"%ﬁ%imﬂ

decreased t headitpdsitibh prapbe £ iaflinolaciBs Th@hiiPaid poligeptit of daifl eel \cheae:mds)
pept i des E)ro ej ns‘)é vect or de cri bed

cells.a cel |
her ei n. 3 Ao 46 ﬁ&‘?pﬁﬁl’lﬁfrl‘&g“l%degp‘?pé’g‘f %tés)d“ﬂggl%l | ecul es
conpri si ng a poI yﬂmemblad&pblhﬁipumﬂﬂemzﬁﬁl v&cxlaﬂfcmpﬁdcﬂﬁarﬁﬁd a:@dxed fromthe

ot ease 1 ( riPoef upls¥E e e coteabith FFReS srras I N o e, P
aspar |yl protBase?7deptidas ﬁsp%).h bcﬁsmgnauxenig kvith @ieamir® aklds Asth2 (i) spacid 13
Hu- Asp2(b). Qﬁﬁ‘&gfdﬁt}@%‘“’n s As%g{’%?gﬁ‘g Ig EPHJU Asp" shoul d be understood

to refer to Asp2(b). In addition, as
used hereith, al! ﬂbémnaedmlgpcthp@mshmhbxdtﬁwolymﬂdcsctommdsdsa refer to

bot h Hu- Asp2 - . : ' . . dant |

pancr ons. and ARt £186 680 wdlcd 53R kS0 SPLERE RETRGL, FRECEY 1Y 11T

expr essed noslt‘oaﬂomhadia.riwnjdcaimtparl’om@asf%mequnaﬁnn SEQERIENQ. 4Tlireluding@iitheon al so

provi des i sol %L%mmﬁggg{(m}w ﬁ@o‘?&éﬂdﬁ%%ﬁﬂﬁtﬂ des as wel |
er eo exhi

as fragnments t It aspar protease activity

preferred entfem%ﬁh?“mdm@ﬂ@gélddiHm%@mségfwdmﬁmﬁccw gomyma@sl eoti de
havi ng a aucl(gggxhlqg Pegdyence selected fromthe group consisting of residues
1- 1554 of SEQ |10 1D NO 1, encodi ng Hu- Asg) resi dues 1-1503 of SEQ 1D NO: 3,
encodi ng Hu- Asp2( 3¢ 4ine a5id BelyRERKde of Glampt, Phesthe complopalyPaghdcsamARses

Hu- Asp2(b). Ithe ﬁd}ﬂ&@&ma&ﬂﬁ%m t\Ji'lCrekKNﬂﬂtloQ aﬂfn@‘é&:&l [s9r £48 vheSedoRli @CQ.NuC] ei C
arid nol ecul e_conprising a pol ynucl eotide which hybrldlzes under stringent

condi tions t ol 3EIFiG ARId PRlRUclgetide of Sl - mﬁc%mwmoﬁﬁgwmmm Asp-2(b))
or fragments *ﬁ&h%mnﬂl&ﬂ@ﬁ%xﬁﬁ&ﬂh%@% a£m84&dﬁﬁsﬁqlm;l oses a

pol ypcpti r rred to as bhstanti al Iogyto
e Aol i 100 teioatio e Srbests eﬁ%%@iwg R

ﬂol Xgegzl ;ie rtiethé At 4nd oftthe "séSoRd i.%pecmtdiualrmcb@ekx(;I Sowartgé nutchﬁlnalhmfmgm@m th 0

u- Asp2(a ent, |nvent| n rOVI S ve S, conpri si t he

i sol at ed nucl%‘ﬁﬁcp flomﬁ?ﬁ 21 58% Fb%lg) ‘hlé'gé‘ s‘r‘eeﬂ“EEm*“ﬁf“é i ch
such vect or s rualeatideefom ithat ¢odel fut @0 amimb dcid. recorrbl nant tnrethods of
obtai ning a Hu-Asp, 1 pol ypeptid i si ng
culturing the abos'g %"&Eécﬁc ‘YH%)%‘F’"S ‘W‘%%%ﬁ%ﬁ%&?g SB'I’&;’E

pol ypep'El ;ite do:jnpﬁmidaﬁtﬁcaﬁtsmahﬂn tdmspondmminuﬂﬂa@dsowsih@;sml sol atmﬁtlHu %Aspl :
Hu- Asp2( a H Q as fi reof. In a
preferred ent ?ﬂ"ﬁ#ﬁﬁgﬁignﬁg‘ "Aégﬁ%l—ﬁsﬂﬁ'ﬁal(s"gfg m&ﬁﬁ“ﬁﬁ“ﬁ?%ﬁﬁ' pept i des
have the amn randacthel sesdadigcial nytivie Acits) tovhaid t)x@-ﬁﬁn:hﬂahroﬁﬁﬁnmncm:x@mor SEQ
1D NO: 6, respectively. The present invention also describes



active forns of Hu-Asp2, nethods for preparing such active formnms, nethods
for preparing soluble forns) methods for measuring Hu-Asp2 activity) and
substrates for Hu-Asp? cl eavage. The invention al so describes antisense
ol i gonmers tugeting the Hu-Aspl) Hu..Asp2(a) and Hu Asp2(b) mtNA
transcripts and the use of such antisense reagents to decrease such m 2NA

30 and consequently the productlon of the correspondi olype i de.
| sol at ed ant | BYaR #ids. e Exampls I begngins o o RECIsBhHane, ‘“"B‘-%H‘[g tides

specifically fém davcodd fok PParhido ASEY)., Hu- Asp2(a)) and Hu- Asp2(b) pol ypept i des
of the invention are also provided. 14  The invention also provides a

method for the i ddhe pycieacacidpeliarcleptideefeiaim f awhars e fisst wecial gucleiesrid iy of any
of Hu-Asp-1, &Hra@}?%ﬁeﬁ)w m?aru#c ddiirs ARPR Jor aﬂ'ﬁﬁmlb&\/&rﬁdn%b%ut%ﬁi&ﬂ ffiRo met hods
to test such a s in cell-fret assays to which Hu-Asp2 pol ypeptide is
added, as %mel@!dayh?rembagdqn@weg#fgwnmag'@m’lé in human or other mammalian

cells in which HuTﬁéﬂélehéacfarp%aﬂmemm#ﬁxm%ﬂﬁmm@ﬁw%cﬁﬁ%ﬁﬁ
LI STI NGS Sequence >D No Hurman rvdﬁ , hucl eoti de sequence Sequence | D No.
S

2 Human Asp- 1‘)P°ﬁ5-Pléél-F¥ﬁdé‘€i4"é‘Fﬁdﬂ§“§G frstUbose S5 gefliemiaeadidy inge aminejpgid
Asp-2(a), nucdeepti de sequence 10 Sequence 1D No. 4-Human Asp-2(a),

predi cted anvno acid sequence Sequence 1D No. 5--Human Asp-2(b)) nucleotide
sequence Sequence Thepuglsic acidipohnvr!satipe A Chim 2 hvdiedberelvanslsptdacomriséduence

Sequence m Nose dgg néélthgtisrh@lees‘iDS’g(l&hﬁlcaméQllleeﬂﬁibg&é}%ﬂﬂiﬂgﬁﬁm§&g&ﬁﬁ‘§§%® No.

8- Murine Asp redi cted anuno_acid sequence nce |

9- Human APP6 %d’a‘ Boldeniisalde Halperien of Be seadeiices ia BERQOID: 5%%1*&%1“3@%95

predi cted am sagueades domamsuc&st%sl BARE Becbhy dlecihl nhcle.klhummo&ala@&ﬁd Sw)
nucl eoti de seque ce Sequence n7 | 2-1 ~| uman APP695- Fr edi cted am no

aci d sequence ethruehpndgnqludi 3I3§19ﬁﬁ?1%96‘9‘§ VF)E"?WR!‘F Lofer e 4Lemelice 20
Sequence B7 Neg:hﬁlmgmm&&%&lﬁclumgdﬂe%@ﬂmw fien 8fai sbds REHE ReoBEqUENCE
APPGOS- KK prid &1 BERa R GReLET G DOG e A PSR RnTed PR DRI YGRS
APP695- Sw KK wl&tt(lhc*ﬂﬂyxﬂﬂc@ﬂq detiresSedied tethé famd@ofrd pdriditg RmNSREASGn S KK,
Pl cot | de s Re 0 B BoisSene s S b e QB Y8. YRR B el cted
am no aci d seeuemneefr&aduthnicfirl Andor. tRel seEdnd-ipeaial -npaicie Aids 2oaprdN-nucl eot i de
Sequence | 17 TARgH eS8 MMM PEPLBRRat b EnmE T BEuPF) Sl ST02 o
Sequence o017 tegindidg from casma}mscHumnluqhn;)mAspelZleyHmw thardodofoathe gresieguence
Sequence Ilg H§'°§t RO tho’??rBe 35‘?) S%M (low GC), nucl eotide sequence

Sequence uman-p ™ (low GC), anmino aci d sequenca
Sequence m No. 27 MWagdc@acs@mbct& eoimpaiviagye pilynveleotide caidpplymiciepdivv
nucl eoti de s

eeﬂ&ﬁﬂrg% l-ﬁﬁA%( aﬁﬁ%ﬁﬁe g Ravi %ﬁm}_ Teog@essgﬂﬁﬁceggﬁps"i@% SHentical to

cl eavage- Human- pr seque quence m
No. 29- ~| ur naésﬂﬁﬁn%(sdramom@elg@@ﬂ@éﬁ@wence Sequence | D h'o.3~i uman

Asp-2(a)GlgM am no acig SeQHﬁ‘&éBﬁchﬁ BE e A8 Pﬁ:l p;iﬁ Pseddcali rbM Hi S)
, hucl eotide sequence 40 Seguence No. 32- Hurran ATM Hi s)6) am no
aci d soquencéh".%?ﬂi’éﬁ&%mﬂsﬁ ésezﬂnesa%@ %f@é’&’rwé@) tYéFGWﬁ“H thasPdet ai | ed

Descri ption Cﬁu-}\&@(a?]e nucl 20 de&%u@?%‘fﬂo%ﬂl:@iﬂﬁﬁcﬁ' of§EQ Figure

1. Figure 1 shows t and predicted amno acid
sequence ( SEQPINY AEER IMyNo. fuspdiSE “P Sqpspedtivelyanti gure 2 shows the
nucl eotide (SEQ m NO: 3p) angnﬁhﬁ&dﬂ&&%ﬂn@dﬁoﬂ@lemenmry to the nucleotide sequence

30  of (a).
The nucleic acid molecule of claim 92, wherein said Hu-Asp polypeptide is Hu-
Aspl, and said polynucleotide molecule of 1(a) comprises the nucleotide sequence of SEQ
ID No. 1. The nucleic acid molecule of claim 92, wherein said Hu-Asp polypeptide is Hu-
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acid seque~tce (SEQ 1D NO:4) of human Asp2(a). 5 Figure 3: Fio re 3 shows
the nucleotide (SEQ )D NGO S) and predicted am no acid sequence (SEQ 1T7

NO: 6) of human Asp2(b). The predicted transnmenmhrane domain of Hu-Asp2(b) is
encl osed in brackets. Figure 4: Figure 4 shows the nucl eotide (SEQ >D No.
'n and predicted am no acid sequence (SEQ B3 No. 8) of marine Assp2(a) tO

Fi 5. Fi h F f th d am id
sequences of IS, SEEHa BRerp R lE o ) Crarees = e ool T ho
nucl eoti de ( SBEQIDNo-4. Tkié]nu):lcaﬁdldmiowulebedmﬁmnﬂhe&m iSRG AGTOBP¢EHEIs1D No.
22) of T7-Hu 2(a) ~TM Fi gun7 7 shows the nucl eotide (SEQ
m No_ 23 ana HiAREt B0 G elynysieoit Réieati ol of s o oy Sshchct S
(T7 caspase- HUSEQ mm ﬁsgu %ab;ﬂh&lﬁt gmumglsculdw‘dogmﬁﬂn@pmommabemucl eoti de
SEQ 1D No. 2 redi cted am.no aci d, sequence
Hunan- pr o- As %tt' T SEFpeERtic 'ﬁ“@f?raé”g’““‘“@@’é‘?’et?“ﬁ&ﬁﬁgtmgwyaﬁ ?‘f&“ﬁ)”gdﬂct i on
of CTF99 pr ﬁduabt (‘bmottz?:l/aiﬂﬂﬁb.(l35r:&loeeddm{18ﬁlg Q&gaﬁaaém&hmm]mua&emahel i goners
targeting the Hu- o Figure ng incrrase in
CTES0' pPoducERITof HAmL e EAREN SEY DI stie G abY S RPRBBELR v t h
and w thout HeheAspression bya HO-AsP poippeptde. The ataiaes tiaiad Bdwmmhsdﬂu}ld\&pﬁ A
APP St KK i OGRS HETASP RS J30o6 AP A5 IS B s D GOPRTOR R P wi ¢ h
Hu- Asp2 25i10Fi QlspRa)1The Fédgsiiof claitn $8) ahereih ligid Hb-2db wgﬂpmwnu-a@mb)saqmance
E)rsg(?l Z:'It:) eyo em'?)o lé&pgg%ﬁﬁeﬁg%gﬁé I\gf g'lﬁé‘ﬁ d?éfb%‘f’ﬂ %ﬁnéﬂgﬂiﬁofm% usc’I'I\/( Hs)s
DETAI LED DESCRbhpkisinplctdiurihfithe hbbeicall éf@dnsmozﬂanﬂewadeg safdl Hi-Aspspolypeadide.nAd hi s
by one. or di nafPiHse B AP L YL Rpl S thatot e Sanspiial bt Felap” 1%
by one ordinartly sKi e LT
pep: | ge r efs uI31a seqgerice cmbising tirertist ZgiseqienawhFEQ O NAFP. Anlikdiged thhqﬂee% 6
pepti des o e e ~
secretase ¢l e lgégmm gs mp{}ﬁngﬁﬂmj% ﬁ%ﬁ&ﬂ%ﬁ@s@%rﬁ ﬂo aca‘él"?mm:gI nyl-oi d
peptide al so ruamEing dguerpesidisc@en@ROSEQ ID No\ 4. 1ASisaited J3u- asmP@umﬂessued
12 May 1998 (| ecret ase
cl eavage fraglc‘ﬂ.‘r"?Tt[Q{s ? %,ﬁﬂokﬂ ger %gchag&ﬁggzpq%f’%@%eiﬁaﬁﬁg P’gﬂé'(ﬂc?om
~-secretase chmingagjésegpenge plSEQ D U&rsb@vysoﬂ%qdmmpsly thet imie spesifiglyto thn | sof orm
of APP is di S@l‘d%?gol&& Rad¥tahy biciilmaits-jos. any APP pol ypeptide, including

APP variants (including nutations), and APP fragnments that exists in humans
such as tH8se desri bedHrss woglisslopemingrags medipdsto asspyfbaensy®e 67, i nc~rj x~r at ed

into this document by Aqi.aﬁ&nseeamaeaﬁm%musy}smmrumu@fomdf i d

precursor protein” (APP} as used herein is defined as a 1o pol ypept| de t hat
i s encoded by SegrepemRStivity GORWrisiagie name | ocal i sed in humans on the |ong

(a) identifying a cell that expresses a protease capable of cleaving APP at the

secrelase site, comprising:
28 i) collect the cells or the supernantent from the cells to be identified
ii) measure the production of a critical peptide. where the critical
peptide is selected from the group consisting of either the APP C-
terminal peptide or soluble APP,
iii)  select the cells which produce the critical peptide.
30 The method of claim 108 where the cells are collected and the critical peptide is the
APP C-terminal peptide created as a result of the f secretase cleavage. The method of claim
108 where the supernantent is collected and the critical peplide is soluble APP where the
soluble APP has a C-terminal created by [ secretase cleavage. The method of claim 108
11



arm of chronosone 21 and that includes "pAP - here "(i-anyloid protein" see
above) within its carboxyl third. APP is a glycosytated, tingle-nenbrane
spanning protein expressed in a wide variety of cells in many mamal i am

ti ssues. Exanpl es of specific isotypes of APP which are currently known to
exi st in humans are the 695-am no acid t5 pol ypeptide descri bed by Kang et.
al . (1987) Nature 325:733-736 which is designated as the "nornmal" APP; the
751- ami no aci Whesoherdlp eontrin ayf tietpucleip geifss palyreptides of qlaimp B8S andarhgree -

331: S25-527 ( j ; : . and the
770-am no aci%}%%?%}ﬁg%ﬁg%&evgﬁﬁ [%%are%;e]s%?? %@3@%@%@2’?“198@) Nat ur e
331: 530- 532. fErtdrptrecureP2sPe LT, P2, where BRisK orfN, Aptrrg Rl oke Lp svbere P at i on
whi ch can dif L.babqt h b r || known

Var i ant -t atDareRd 2 R 180 pbbEB AR 1PTERAL BER K 41 5T Ak AR ot e e
ci ted heresi ndomid? wharePDis N sfddtldnke. The term "APP fragnents" as used
herein refers to frag A . . L C 1 St _og0l el y of
~i AP or ~3AP fragnent WT%&‘?%’?BPA ?‘E‘%gﬁgﬁf%@g\ﬁﬁo\é@ﬁﬁggaﬁrllosgaci d
sequences of aAPP2{107. aAlbicteriaieell of ¢liiosid 4 wiere ithefbarteriaiing aolf. AWRukaryotic ¢ellagnent
of SAP. 25 : LMy 1 Yo IR ;@M no acids roferred
to are to b%g\pégﬁ%ﬁ?f'?%%@'ﬁ%s %gi ?%’%ﬁ%"g,‘“‘?ﬂ‘r“gzgﬁé‘%&t%“’g'nd single letter
abbrevi ati ons - whi ch Anyinsgttool! bemprising anyefahgnuelvic deids erpolypdptidesdn clainsini ne,
Ala, A Arginj. L 3 0L ; : ' gd) , D
Cystein) (lgs, i ggegn&egggke?\é&%gﬁ{é%aﬂﬂl@%‘ut%tlrrﬁéépﬁ%%blc%?ﬁs )él r@%lpyci ne)
dy) G 30 Hicslliofi¢laim 10Qjwhere the ipsseficelljisiHigh 3. | A mammalisneeld pomprisingepy of the | ysi ne,
Lys) K, Met hiQpi . ; i 0. Amafihntd . Serine,
Ser, S; Thr eo‘%?iﬁ{easll%fp)’?& p%‘?%g%’%%{a’ﬁ%ﬁggf\%@’ 15( oSl nke %%/?Riagn li\?/)al i ne)
Val , V: AsparW¥ices thememppliangpihisselpgied fromthe smup eyngiftingiof human, redeny or

d ut am ne, le%on%' R/ ¥BY pRiHaft0 ARRArRkhal%A ell of claint 121 whERGhOmERRRAankcaMENt i on
describes a ne hog)to scan gene dat abases for the sinple active site notif

char act er st i elegird G thegaup pensising P dumen gelly Bypammalian selkaf Flajm HR2aeRs .such as
pepsin and r afd Runha SHES Selettdd PRm@EBlolp &dniprsing HEKYY, &t IMR-SI5 A 0 bring two
aspartyl residues into proximty wthin the active site. These are, enbedded
in the short PHRPRISE PPt AN 121Rere B copd wPimatetey)) Apgaaigpl pf CAlmdrd y |

prot eases oc%uer%_s}%;ﬁ{m&mgnﬁam el AQidnith jdfnuﬁcdnmtlahemlmre&dufso_rd 65. 70
activation. e or tive site I, ars _ at si due 65-
in the proenZHFeedimp EeeRt colfe o2 FI95TSRY ;’TP%T 13&&5&5%90%@%3@'%@9% in the
iacti Vﬁ ePzg/erAaBméeue.l g@mg@ugb]fcl‘aiheursb mragqamgn olt)f.lﬁdomﬁi n. TEe | : Im ted f
ength of the actiyve, sjte makes it difficult to sear. ol lections o
short) expressed 9&138#‘? °{g%}lswk%¢f?ﬁ“ot?"° °’ﬁ&f§‘f"“§§'ﬁ§??§)€s°ﬁﬁ’8f ~eases. EST
sequences typsdfarn are Botelysigeredies nInohraeh idebesp. @efihedseformain dnysaPPvoul d encode
80-90 ami no acid resi.dues o SS. (P | d be t ceto .
span the t\/\o%cgb'gfp\}'e 's“?ckl"{%m ‘{ﬁvg"i“ﬁ](-em%rd&%{'rm% “sﬁfeaf‘%g‘gﬁ ?'g&%‘ %&sd(?:aggﬂggt abases
of hypot het i dahumans asbaesthbedepited @i HS STEE.B4h, sl Guiwrs 4567, Tiverpprted it this

i nvention,de i u . i | ] : rtyl

pr ot eases%n%%@?%@%@%@g(lisgfcgggggg&#ﬁgmn"ﬁ%b%}?fs&g;éh%lﬁ%g%gt o identify
seven candi ddmewmgphPR6§S modified sothat its tpstatrre bavingtwp tysinCengiduestas Heliastitwo e| cgans
enot ne. The . r.e. . i R arch

9 mﬁgﬁﬁgﬁa e Cid. AR 8676Eh f Qlalo 1Y %gﬁ%?@ggbosf B/ 1HE

Hu- Asp 1 and two e splice variants of gnat ed herein
as Hu- Asp2( a)iseferth vadanhofxl{ity) 130 comprisingSEQ. B Dk 18,¢hid 2 cAnyrenkamyatioreellli scl osed

here we provi tL: : - CRS S [
processi ng oflg‘tg hégﬁ%%%g%rag@ﬂ?@w rug?se{f\gﬁl AH% l%\%i Qﬂ?f%ﬁg:& Ggﬂ?ﬁ%@

requi trs B8he thatdsremammaliagceeil bre GEEKRQS NspioR s hose splpedtears. ol methodifor ~- seccet ase
and ysecreta : .gqmg Vhe t =Y se
gene?/at es t hzﬁeﬁ-ugé m nu@“g‘%gég@yggrﬁaﬂﬁ?v%sflﬁ%%ga %ES‘E%E%M e §i§(ebgf§ie:gt ively.

Because over qmpdsiegii on of the A~i peptide, particularly the A~t.a2) has
been inplicated in the initiation of Al zheiner's disease)

-

e
-
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ZS inhibitors of either the ~-secretase and/or the ~-secretase have
potential in the treatnent of Al zheiner's di sease. Despite the inportance
of the ~-secretase and ~-secretase in the pathogenic processing of APP,

nol ecul ar definition of these enzynmes has not been acconplished to date.
That is) it was not known what enzynes were required for cleavage at either
the ~-secretase or,the_~sect~tase cl|eavage si&e. gftlle Si Le Ehrg%rr&s Ieves_ wer e
30 known because APP vELCRIRSRAE BAGCTHBmadum yndereondiigns i xa

S
lcl'%nown, see US
5, 766. 846 andcaukss proBe3singiot2a PP dnd exde st adngydioidh etd-pdpadecinoahe médium dndeawsoscept i on

to reference to "sol uble" | des) . wh enzyme was involved in
produci ng the‘thﬁiﬁcl“?“ﬂﬁ”p? mg%gﬁﬂ%m.&igmw'rhe prcscnt i nvention
i nvol ves the nol eeyl arexgedingthd dubtored tels &y etesticompned; ahdispacificadip anéryiningr ot eases

and one of these, referred tq.as .Hu- -2 and Hu- Asp2(.b has been
characteri¥ed” €°§’°H@F Ll 9°%?‘§\3i“§1‘1§‘“$5§§’§‘“8’$ gf)ég = r‘é‘gﬁ&ﬁg Wﬁ@’gmg'égfﬁ

di scl osed, scanyidid B ade Bizasad thidihe E&HGhA4d e, thd amoantod CTFBafrigtheitovie] et .

al ., assi gned‘g%}?). ?g%f h Klinc 5 Beecham Corp. (incorporauxl by referenex).
Herein are di3t] BSEYYATY and new forms of Hu-Asp 2. For the first tine they
are expressed in apti Viderdtidyifg tedt B&rhpoundslatithin®hia g tha amowht stdoubRAmylaiitbetahei r’
specificity is disclosed, Prior to this.disclo cell or . extracts
were requi recPePBA"(ﬂ"éﬁ\}é“ tpﬁ‘é"@f°—’§°@é‘1ﬂb?§sﬂé’m§m°&°§%gpfewlftsearcﬁddf’ gﬁln can be
used i n assaylgsaeabsAaspdaititiiobed here. Based on the results of (1) antisense
knock out experi ts ransient .io transfection knock i riments,
and (3) biochemc °8§’<‘B§‘f%f ar‘fflgﬂug\qﬂan g‘ﬁﬂ"l “(Tdrc @so%%ugﬁf’ f uc-nR%rp%(sgc? we
denonstrat e tdedllin&iUrbAsnetlidd iofclaifnel 36 wheeinabeitnan avrodanectlliline txhibigBocessi ng of
APP. Al though_the nucl.eotide and predicied amno acid.sequ of.

funsp. 2( ) R BREIETITE viE: PREsRle AP e W s R G S S B et
0855444A2, ndnfouhmﬂmaiedmhan@mamhmmm CTE99 ilnhgil lgsazg. A mestedds melaos ed. _Her e
the authons CAarACLENdASnlS: loen Mo iR LR EN\GHARL GuB: Alefnilfedf SXP! ai n
why it isa critical and essential enzZyne requifed. in tnhe formation of

A~, | X. peptiageinsiie eprysse thdt extdbitfi seeretade astivity, reducésirdedesfsbmplemmylodl AD. I n
anot her enbodj nment..th resent imvention also d ?‘ﬁﬁd. t. X e | ce
vari ant of Hﬂ#ﬁpﬁ%&r‘%? é&rcrcg g‘e‘?{gm uéfg‘b@‘ﬂ%'b .0? at9 ’%%é‘%%%*%’%%% been
di scl osed. | rfonthoidertificatidpad amagant)that Hesrdases thetartivity pf obv-despdlygsbldeed nucl ei ¢
aci d nol ecul QTR o5 : C tyr 0 I Ba. b&le

sel ected fro‘ris%!tc ngrouﬁ%!ﬁg?rgfs?%gélfg# é}%ﬁ%a}rgpgsspggﬁ'%%’ﬂgr'\g?gg}ébeﬁg?g%ﬁu-Asp 1)
and two aP ergemwprisieg:spl i ce variants of human aspatryl protease 2 (Hu-Asp2))

desi gnat ed herein,as '#*EB& gﬂ-a-équ - i I
references to " Hu-aﬁspzl_&hs ou?gigéngﬁ er st oo@h‘y@?%ﬁg%gﬁgﬁ%ﬁa%&spﬂa)
and Hu- Asp2(b). Hageakasd in theabssass efadestagapisandabundant |y in pancreas and
prostate tissues) pphi | @uidhlindHRAEVIry 8Psafd - Kl pAFPeplill) detbfinfiR RS S€d NDSt
abundantly in pancreas and brain tissues. The invention al so_provides

i sol at ed Hu- Aspl, Hu- Aspsepcs ph saigiiest 3550tAQ 100 ety iyl 539 HpvAseipdyPeRdeve| | as
fraaament gs t her eof Whi gbanRnkl iBiHe aB3RRAOE Yaid Bk RPe@@se activity. The predicted
am no acid sequences of Hu-Asp Hu- Asp2(a) .and Hu- Asp2 re

D .1, )2(b) share
si gni ficant HBIFEPHEIPMAT leve! phrasticy dpsthe Presgassof taiddest pasht Ran;! ﬁgFé%‘ﬁEFPSfF‘d
proteases subst afent3AdiFhed HHalA@RW drentBENRLBAEEHRe B1ivigaf kePHIAsY) cat hepsin E)
and renin. P.B,Szecs, Scand J. Cip. Isrp. Invest,. 52:é§8£pl. 210 S-n {
1992)). ThesbRBideThepelcirsids PeRYArs, eRICIS, veEs. frils ardich gt WA AHP| cat ed
DTA DSG sequedeseibédtetsin. The Hu- Asp t and HuAsp2 pol ypepti des di scl osed 19
herein al so exhibit extrenely hi %ih ho Io%y wth the ProSite consensus
motif for s%lspartylnm present invention provides isolated riucleic acid molecules compnsing a

polynucleotide that codes for a polypeptide selected from the group consisting of human

asparty! proteases. In particular, human aspartyl protease 1 (Hu-Asp!) and two altemnative
splice variants of human aspartyl protease 2 (Hu-Asp2), designated herein as Hu-Asp2(a) and
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prot eases extracted froth the Sw ssProt database. The nucl eoti de sequence
given as residues 1-1554 of SEQ 1D NO 1 corresponds to the nucleotide
sequence encodutg Hu-Asp 1) the nucleotide sequence given as residues
-1503 5 of SEQ I D NO: 3 corresponds to the nucl eoti de sequence encodi ng
Hu-. Asp2(a), and the nucl eoti de sequence given as residues 1-1428 of SEQ TD
NO S corresponds to the nucl eoti de sequen e enc ding Hu- Asp2(b The

i sol ati on and WetiAERL As geedhetive! IREGes %hﬁ ?"i n ‘??éﬂ"Peé‘ﬁdR of

Hu- Aslo2(b) is éﬂ%ﬁ[ltﬁeﬁspb@d% HﬁlAEpQ@H)’DinQﬂdxhora&Cthdhc{éﬁm ﬂﬁc!d@ﬁo@%lbblgd- in )
Ezamples t an aut omat ed seqguenci were usaJ to 10 obtain the
nucl eot i de seq’ﬁéné@“ beyynderstepd g refgy o gﬁ‘h‘f‘sf’gé?ﬂdﬂj’ APl he Hu- Asp

nucl eoti de seexResamdsf abhitBnd i8 paidtead ANY Prabthte Dssuk! while PluspRSE) ahdHu-bOt h DNA
strands) and are helieved to be 1000 accurate. However, as is (m)vvn in the

art, nucl edti ASPARIGTEARrEsSEhImast ARdasy & panrreas id bnissurh  Tos dnyeavanalicont aj n

carne errors. ptaumtsqanmtﬂ{@wenmpmtm HuIAREHb)Plypdsti@RBL WelNasdagmdnyspi cal |y
at | east about 90! 0, nore typically at | east about S96 to at | east about

15 99 9.6 |deHFf°8%Ym?'thé%‘Fﬂ£F°%@F‘évé% de sequence of a given nucleic

acid nol ecul e. Thﬁn%ﬁ'ﬂﬁl’m&@ﬂb&ﬂﬁﬁt Wn&h&@i@mﬁkﬁﬁds&@hﬁnﬁ&tﬂ%ﬂclmw usi ng
manual sequenci ng nethods, which are well known in the art. err%'an

sequence whi cAe B fEEolds seqpencrselpqisd fpm, foe g pongiing ol tfﬁ'éufarl oS
nucljeot i gem HY NOEK gh&odmg Ha- Mpa_me?m i-USOBbeftSIEQFw rectbnm_cﬁﬁugmmﬁgn(gt lasd
predi cted am no, aci | r ro ich wo e

predi cted frofsEHs 'a]c@g%%géew\&%béo cﬂ‘%"%gtﬁ 3‘? anamher pSReA dpec InKgDfep

nol ecul e, st apiovidgs &i xlsblgted potlEt acif ﬁtdtﬁauleubﬁpmsmg ahﬂ'&lﬁmﬂhbuﬂs ﬂthNAylﬁfdxzt:dlﬁe .
present inventi n I, nc udes .cDNA e S ate
by PtrR geno @E‘B’ﬁ‘b‘? %B‘ﬁ*“gq%&?ﬁ%%@‘ﬁgnﬁ@%n&é AggA HB\%QZ@%W be

obt ai ned by sorwmngmamgﬁ: NExYbpeeah |pberarayplimrldn EmM@ 848 -0A% ﬂacledaNA pdlysapridd ed

herei n, us sng th ds_t.,hat .ar in_t.he ar

oi i gonchefotl aﬂg‘; cg%s?‘c'en rém[g‘ﬁvi%ﬁﬁ ,%Q%W}kgnmdo ??c%gf‘ Fdt w’f'ﬁ ILegiEHeRE! ¢ he
pol ymer asc chapplicatiom¥Q %msmloﬂ%otyp@ns@wfcbwoﬁs dapﬂﬂﬂspbcﬁb\lmbsmtal SO
enconpassed by the Q&f—lu?ﬁ i nvention. Due to the degeneracy of the genetic

code, two DNA seqLances r‘rﬁtfa)d ffer and yet encode identical am no acid
sequences. The pr e'@srumspntvemnhqnalsmaswqdmmw@scquwdbiagm iselatdenusleiecicif

mol ecul es havgtagmge PR KPHCLERh fi SROUBNGRLOGATYaNG: B bn WiSakb 43P

pol ypepti des e 1 nvent n sa ol'ynucl eot | de sequence
encodes a - W ypvptoﬂaef wamnng g ﬁé‘%bhﬂﬂ%ﬁ@mm oroHuA5p3(03 glypspde of SEQ

1D NO: 2, SEQL éﬁﬁ NP [ L Saih P B
provi ded her ei n are- puri éé%t Hu- -g\%m&%hgs %g'ta‘tﬁﬂ %521 g Q{Vgégangenant and

nonr econbi nant . NdSta”?‘h?ioﬂSPﬁht‘M/mV%?m%!@dﬁdS%?f UB‘@SHUMQZ(@@ RY¥HEBt i des
in active for Ky pBlySeptig ths whl 85Raghiait! thekeofP IrPipHerkdrdd e mBbdidbin, A u-Asp],

pol ypepti des nd variants thereof in bacterial cells) insect cells, and
mammal i an cel F-AsB(@pand Hy-4spacb)malypeptitas bayectbe painp @rid srauense Siven inSER %3

pol ypepti ds f N@m LsaqtmrmM, orl SEREW NO¥6, E@ﬁﬂ&ﬁdclyamgtds&t inPéd®od h@o Gediibed €

medi um) al so math ds F produc%?\éﬁrkoants of H"i!. p2. pol yp

i ncor por at i ng3&Hf of § 5 BTePAing ke s’&B‘é‘efﬂﬁ'é‘nf““gg‘f‘ f?’l RERIBE. In a
preferred enbadmumetmsp&cw& fbﬂlﬁ@%hg)ﬂu-hb& alivisind swwwuudﬁpz ae@sgaver t ed

toaproteolyihcall ) v formellther mtrans&ormed ceII te
purification antisersh glignms B s asing fhe Huaspl HuAsm gfh such
active forns aﬁpmmhﬁﬁﬁkznﬁtﬂaﬂnbymmﬂsﬂﬁ ah@ghs@&a@@ns%'fdbcriakb?suhh tmm nal
sequence T Glf-fg or Var i ant%and der | at| ves, g%l nts,
of Hu- Asp (E;QH °ﬁ§s°ﬂ‘éﬂ) °1P ugHge P AA‘E BERfden ﬁsn QID

Nos: 2, 4) angolfcidnalodnd mednationatithat bindd specifivally RUing of tha GluiAsp!, lmsmt(aHundAsp are
also within the sc%ge ff t he present nv%gtlon O course one of ordinary
stall in the ﬁp"@%‘lwiﬂ’é“%‘f‘@“ RPRYfdne whet her a variant,
derivati ve, or fragnent ol a Hu-Asp pntein t5 displays Hu-Asp activity by
subj ecting the variant) derivative) or fragnent to a standard aspartyl

prot ease assay. Fragnents of Hu-Asp withi4 the scope of this invention

i nclude those that contain the active site domain containing the amno aria
sequence DTG, fragnents that contain the active site domain am no acid
sequence DSG fragnments containing both the DTG and DSG active site
sequences, fragnments in which the spacing of the DTG and DSG active 20 site
sequences has been | engthened) fragnents in which the spacing has been
shoricned. Also within the scope of the invention are fragnents of Hu-Asp
in which the transnenbrane donai n has been renoved to all ow production of
Hu- Asp2 in a soluble form In another enbodi nent of the invention, the two
hal ves of Hu-Asp2, each containing a single active site DIG or DSG sequence
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30 substitutions in the am no acid sequence. The variant am no acid or
nucl eoti de sequence i~ preferably at |east about 80% i dentical, nore
preferably at | east about 90k identical, and inost preferably at |east
about 9596 identical, to a native Hu-Asp sequence. Thus, a variant

nucl eoti de sequence whi ch contains, for exanple, 5 point nutations for
evci -y ono hundre gene)
will be 95~Fo |deﬁ%‘§5ﬁnn?yﬁ%ﬁ%‘l’&§?%ﬁlp glﬁ%% és'g’é’?’é%ﬁ% Saég’%@%&enct
identity, al sthe bawvmedf dnyno|Hgisp-bdtuvsspi(ah and HuvispH bk "éhC\/lann@m!ﬁ dpyguib®s p
sequence may al n t
sequences usi néﬁogﬁg%sg %%?ccm%p%lgggﬁﬁwn@ggmg?% Lﬁ%ﬁg %d’fa\gr%lt] hi s
pur pose, suchasasetitodetoGagp sbehpagegts anhl(erF,cdnHmm&hmemhemAnmlwa -4siaiékage)
Version 8 for_Unix, Gencucs Conputer G oup) University Research Park,
Madi son WicdiEFH) . which uses the algorithm of Smith and Vaterman (Adv.
Appf. Math 2: BMMKIPTIIBMQE)THE\SEQUWSWG&e native am no acid
sequence may be accon tdcnurrber of known techni ques. For
exanpl e) nut ai*PBHE § de%@dﬁﬁﬁéﬂ’c‘%f” Cular t o locations by
procedur es WeNRRONITIE ¢ THERAK} P f%{ %‘Eﬂ“cé Ch as

ol i gonucl eot i W8T L‘écr—r g selqgenﬁéscrl bed by Wal den et al.

(Gene 42: 183 $eqvesss At t‘“812(a)' ted gepinpacid SEWERCE - (o 5 k

(bi oTedsni queXFpuersh %/&9%5““;5’&9‘2@2'-“1:‘ °"dSﬂ‘?qt“Ff‘° t al. (Genetic

Engi neering: YARSIES 1) NG. 6aciumagetsAgi)Presisd ARino A6 spauee81 )): and U, S.

Pat ent Nos. 45¢g4@¢ M%ﬂﬂ“%?‘%@@v“fﬁ@hﬁ“ HIp*ariants w thin the scope of
the invent i orSeaegpcclBriie- BseMerinsdspi i Pidicedempnoacid seence equences, meani ng
that one oFf nisgeenemiDide. SctihmandiRPEP% neleolidq498eF pol ypepti dc are repl aced
by different SequanceiBsNa. Hat-HuwamAPPapipeediqiedaminoasidgequgncandl or tertiary
structure of SeqeentIDNPp] eHypapsPRAS-SHunIclecudesequenaei ons may i ncl ude t he
repl acenent ofcqeancealii Mo 12xeHodminyABP69SSiwdpredibtad/amigo edidhseheencephysi cochenvceal
properties) sSegienasDsNdE3--HuthamiPRAS-VE, nypleatidesequendedue 20 (Ile, Val) Leu or
Al a) for amotSeguencolD Naubs+Human APPE9S{Mcpmdittedarning axdd tgeescd ys and Ar g,

aci di ¢ resi duseguentaDaag | SASHpMmamA PRS- &K, dumdeti@ seqaenct Asn) hydr oxyl resi dues
Ser and Tyr, SegueatoOIlaNe. D5—+Hsemnakh I SARPAOBKIK, patditied aminu atithexquenad or mat i on

regar di ng makSegeenph 4. Vp-Hamhi/ ABPA98:Siv- KK nucleatiie degearelanges may be found in
Bowi e et al ., SeQGdned IDENG f8--Hdkian ABPAISSWIKR (redididdramind-ddidAsquencar i ant s whi ch

m ght retasn Seqimtarn Nal d-yHuMen APPIOSYIFKK, meieotide ségaencef Hu- Asp are those 25
wher E am no agelGenssipsiie.20t-Hamen APREDSIVREKK Ifréliicrddamdocti seqiesdede funct i onal
regions of theqidned B Mo.2 LOTARRINASbrodsp)ATM ucieBvtR Béquerte pr ovi des - an

i sol at ed nucl gqGendSIINGPI-LTPERMAR BT AsHI NGYAPMPRKiNSAEd RQlehete Whi ch hybri di zes
under stringeqquéned N, @ﬁsﬁ-@a@aﬂmdma@&r&hﬁ-ﬂmm hedlsotidCieguen®l ecul es

descri bedsgb ueneemuoio_ﬁdaﬁp&% Lpro-ASp-BEATRO binfh® Scid BéqRémeé abl y to at-
| east about O%a&.ﬂc@ﬂf N& S HERdn- tﬁzm@bmd)qmamk& e@pout 30

nucl eot i des, @q Ijioﬂpr—ﬁuﬂﬁﬁ ﬂa)Ama(io\JGé)Shmﬁ\bQM& bee 30 to at
| east . about 9& @Qi._ e O3 Of Ik AVSgePiENAn S AVp-Sl@suan, bed nucl ei ¢
aci d nol ecul eﬁm ki ons nucl ei ¢ acid nol ecul es having the

descri bed 4 engliige ﬁ&zé-—-r; e-@ak Js?@c%av?&%malﬁar&-ﬁgﬁ-t@%qw aliitl eot i des
of the referepff.Niadee! C aC| ecu? By stringent hybridization
conditions is @hRKde 42C for about 2.5
hour5|n6x% § fcéhefllterstnlox
SSC at b5C, Og q =0 03 9{{2{‘ - &%9&11.:9& nucl ei c acid

mol ecul es 4-81 es “ﬁ) 1§r§i (a)%%M(Hns)g. amino acnd sequence

Sequence ID No.s 33-46 are descnbed below in the Detailed Description of the Invention.

BRIEF DESCRIPTION OF THE FIGURES

-
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3 pol ynucl eoti des capabl e of hybridizing to such nucleic ac:i~i nolec:ulcs
may be used as a probe or as pnners in a polynerase chain reaction (PCR).
Such probes may be used, e.g., to detect the presence of Hu-Asp nucleic
acids inin vitro assays, as well as in Southern and northern blots. Cel
types expressing Hu-Asp may al so be identified by the use of such probes.
Such procedures are well known, and the slullcd artisan will be able to

choose a probe of Figureengt h Figuresliishossithe vusleptide (BRQ P NQ: Brand ppsdiced #M9R. - For

PCR 5 and 3;.d\hIEL3sEQ I KOS Beliuan hepit he termini of a desired Hu-Asp
nucl eic acid nolecule arée enpl ogd to 1solate and anplify that sequence

usi ng convent i onalFigueni qligre Oshpys thpsmplgptide (SERAED NO-Hf and peedicigd ABFOnucl ei c

aci d nol ecul eg; S56 T K49 bf RS Asdhd gonucl eot i des conprising a
si ngl e-strandeﬁ%’cc eit(cﬁgg?d s‘gquence c%lgébl e of binding to a 13 target

Hu- Asp nRNA (usi ndigireskense Fgurahahowsdbe pyglepiids (BRI M- hpod predistcd adiige
strand) seque | : hGBAS. ' Bfind BESE diu- Asp
anti sensc ol |&ﬁﬁ@?cgcgﬁﬁgggﬁ%%ﬁgoé%%m&%g%@c nd%é:ég%gg&ent producti on of
Hu- Asp pol ypelRe-Asexb) idenclasedimsackeispect, the invention includes Hu-Asp

pol ypeptides with .t houyt i j | RIK2bk@@p. Both
Hu- Aspl and Hu- Asp \g\'/e C;ﬁ}ﬁﬁg@g%@};ﬁgﬁmga&ﬂgﬁ 55?99’!“%%4 I nked sugars,
Wi th Hu- Asp lacibsphurgeet(REQAP Nou®lef giuriessAsspd{e) Hu- Asp2 having four. Hu-Asp
expressed;jn yeasigff. s’.r!anu'ﬁigl%u SR AHPHE BIAD Ak ARG hprGLisS aelinBakiaw) may
be simlar to or significantly different froma native Hu-Asp pol ypeptide
in ol ecul ar skevegers obHerAgbf@dead mutipeodsPP@ t er n.  Expression of Hu-Asp in

bacterial expressipgeg/St eMEpuW ¢ hols &windacdaa@@by@qeylz@iﬁg é)HU'rc_éalamin33 The
pol ypeptidts of the present 1nvention ate preferably provided in an

i sol at ed f or nfFidgarepredPRQ DN 23t of TIcHpsmaamrd-Anr JpTMi f i ed. Hu- Asp

pol ypeptides nay poverﬁ&eamowmefnhamiﬁé@mtmeg)_anetplmtdu{essamﬁlsl I's, or
reconbi nant cell cultures b% wel | - known net hods) i ncl udi ng ammoni um sul fate
or et hanol'S priid spiveraei(FER MANe.GA) ST 7camaw-lmenargbsrcipaid ogr aphy,

phosphocel | ul ose @, 0gFRRYs sHaXE HRRBALKIE: (SBRHADAN. 26)and PraRFRE @&indPhy)
affinity 30 chromatogra hxg/é ydr oxyl apati tc chromat ography) lectin

chr omat ograph’f-!dsa‘imnmi(@&) Ne.gphef fvmapprohg-26ne BYdlowdf@phy (HPLC). In a

preferred embodi Mefhyre AN ARVARARDIkhbREg ru@idel SECTISt hisuklibnAyRHEIORY BEPt | de
usi ng genetic engineering techniques that are well known to practioners of

the art whi cheeihEmnsteeted il aqtissrsoplisemsrs trrsstingthyHu-Asp2™ici d resi dues to
al l ow 23 20 puri fi Ggubeoid: by wWdsiel K16 shéwifg mki@dse in0THDb biod@fioR th rHouseli t abl e
support) epitopes_for polyclonal or nonoclonal antibodies including but not
limted to t HEUer2agsils ept@nsisctid WPAFEDRE S pochivihoptds-4asz oapiit g‘ﬁw‘f)“' nd fusion

0}‘ Hu- ﬁ\spZ tOco&hI:is'fe'a?B @ith HAt ApD, P fuithéteicteaid 16 CTHIIModuttioniOéech inr&:l]lclsed Ej 0

gl ut at hi one- S-transferace ~r tqse bindin rntien. In a pnefecn

Orbodi ment T HELRRRHER RS ATE o B st tbeuE s ok SubE R
C-term nus ofwith He-Asge but tray be added to the N-term nus or at intervening
positions_wthin e - As ol.ypeptide. . The present inveat] I

rel ates thM vector?p%:#ri s&zf'%‘gtﬂesg?)‘gﬁ rb%%ﬁh% e ?‘fbc{]ségl&f‘%es(ggéq}?ﬁ@ 36
|n?/ent| Ion,tazof\mkdlan-a%llmmu?ptelhl transforned wi Lh such \ée;:t ors. Any of\theh
ol ynucl eoti de nol_ecul es of_ the ipvention.may he jojned to 0 ic
gengral ly incl udeg?ggms] | ec i L1580 el T(B'Fd'%ﬁ%mg °%ﬁ4 sé?‘ff"%'f(ség\éﬁﬁ%’a%@on) f or
propagat i on iof Hunlae-Asp2(BATREE)st he i nvention al so provides Hu-Asp

pol ypepti des [ e I ' nmol ecul es descri bed above,
vectors for tﬁﬁ%ﬁﬁb&#éﬁ%gﬁlcﬁ?ﬁsﬂ&ﬁ%(ﬁerred. The vectors include
DNA encodsmg any of feivitefititiond\afed pothispRhdondstiotle :6st idEmticab omMe wed eihoss)
operably linked to suitable transcriptfonal or translational regulatory
sequences, sdg’rf"'é’gldﬁ’ﬁﬁ?ggﬂg'ﬁ '&"ﬁ'rf‘kiﬂéJ ian, microbial, 15 viral, or
insect gene. Exanwies o@f p aRgididifeplidé oif GeiRiBe RSulligClrdisi Beth ketrute kigdvagenetl

pronoters, operators) or entftaneec~, nlZNA ribosomal binding sites,, and
appropri at e s&RieTs clifescPeptdss Of 37 4Pr4in 8% Ad i agtnoasids . XiRding frorg the B-

Nucl eoti de sequences are operably litt>cmsd when the regul atory sequence
functionally relates to the DNA encodi ng Hu-Asp. Thus, s pronoter

nucl eoti de sequence is operably linked to a Hu-Asp DI " A sequence if the
pronot er nucl eoti de 20 sequence directs the transcription of the Hu-Asp
sequence. Seieetion of suitable vectors to be used for the cloning of

pol ynucl eoti de nol ecul es encodi ng Hu- Asp, or for the expression of Hu-Asp
pol ypeptides) will of course depend upon the host cull in which the vector
will be transformed, and) where applicable, the host coil from




whi ch the Hu-Asp pol ypeptide is to be expressed. Suitable host cells for
expression of Hu25 Asp pol ypeptides include prokaryotes, yeast) and higher
cukaryotic cells, each of which is discussed bel ow. The Hu-Asp pol ypepti des
to be txpressed in such frost cells may al so be fusion proteins which

i ncl ude regions from heterol ogous proteins. Such regions stay be included
to allow, e.g., secretion, inproved stability, or facilitaoed purification
of the pol ypestradse C‘FU’@EBﬂWéRéhﬂoe?l A2 s fomaiae ads o PAYoit PePtide MBS t &
signal pepti d%aqga{aesbﬁs's"wrn@qn@t £6 of 05 ﬁéﬂ@%&é&ﬂz‘&%t@%ﬁ(mc&p% pRpuence
for a signal peptide (sectetory |eader) may I'x fused rn-frame to the Hu-Asp
sequence so t It dosiueshy feforenesin S M@G%Cleﬂ#ﬂsﬂ@mcqﬁﬁmlmh@bﬁﬁﬂicéFﬁlj t he

signal peptid i.gn Apg ended host
cell pronot es%’ﬁ‘ieg‘ @sggﬁﬁ axr%m%%%%aé ortlwé t%é@u@pol ypepti de.
Preferably,s the sﬂyhatl ansmmmmcaPmsldxsc\BeedcheembeUs neaphis tycARRLpoApgptign | ypept i de
upon secreti on. from i gnal
sequences t hat" cu(‘;liﬁl légéavgre"c"m (mcu m qn%kmons)’ aﬂd Ab%e%@ﬁgggggl?ﬁg gé’&{’ﬁ% ycaat
i-factor and sirh ahthneydegribedri bIS|5r766,éweml 7i tines #5-87, ingerporated antd this décumanta
pnfarrral enb% }cea&d*lce&&'o“p pol ypeptide will be a fusion protein wuch
i ncl udes a het®ra ogous rTeqgion used to facilitate purification of the

pol ypepti de. Many Tie térinet BaarxgﬁdxdibrbexrmprtotedégAﬁB)eslus’ecbhersmchieﬁneﬂtanct| on all ow

sel ective Qi ndi g 0 r ot a b| rt n QneeXxanpl e)
he. P AepipoPbmasiedhel fuspt s Ry et 8% shete P BAbREen o8 X7 v
fusion protei mmhidhhmmﬁu ill mahﬂaymbluaudsﬂm aed t*BrainylgidpeotdidYeste above, pept i de

tag. 10 Nonll |det |ncludeth frHlstag,

t hi orcdoxin tag. H%%g? rﬂ n 5?%‘?50?’%‘1 Q"z'fn"d"'%lrpi{'°§PE""""Fpsgehuence tag.

As will be undﬂﬂﬁbﬂidniab}dcwﬂetpbfcsks nhlmmymhinmawmﬁ tissdels.cExamplts nfyppdfic ner whi ch
recogni zes an e I nd

el adi ng- mot APUPBTAPE st BBl R @SB tBiof R B RRERAY
fiagntnts tShepdmﬁeptl@rwscmbyﬂlprléanelenabﬂ%)’éﬁﬂ:tﬂl@lﬁ?ﬁbﬁﬂdﬂhd@ﬂhgﬂ&tb&lwe, such
as the FLAG tag, .15 A8 e, r

SHeA R ke ST
uitable pro § r ncl ude
bacteria of thg d@scﬁ%ﬂﬁpﬂ acd! =X 618! £ AmpRS oM¥BLificAS
menbers of the gegera Pseud W%C@Strélﬁgpcggg%kand Sta I%cocchcs. For
expressi on i nyarang of ARP "FHF‘?PO@WIMSW%I%é?H"H ﬂtmymm en@lm(for

N-t er mi nal 2 tdvieQrtf Rfow g Snkdtioh ?&'éa&&ﬁi@ﬂﬂm@r‘é@eﬁ‘éﬁ%ﬁ 294). tale

reconbi nant pol ypeptide in a prokaryoti ¢ host. The N-term nal Met may
optional |y t h&#erepsesaitediprreiineormoraiébirfsicass e s AABP Freamepiees uged betsimer
N-term nal amdaQs @ FHagméRSbIAIFSothd thal hoifiRich &stizgﬁclﬁklfmpor%ﬂ Rbdidle to

facilitate expression in Escherictua coli includ |ng but not I|mted to the
T7 | eader seqdBH&eAPR fasurmiscl fpclude aming 6id searepies i AP isadfitien tod80pt her s

| eaders i ncl udhiRf fdrmGsadt SAPRYES & EémPSUCh as the 6-H s tag (Exanple 9).
Hu 25 Asp zgol ypeptides expressed in E. coli may be shortened by renmpval of

the cytopl@sm c taVpsn theterm ﬁﬁhﬁ*ﬁ%#&”dﬁ‘é‘eﬁ&w agifls ref@edriR A e O el
regi on. Hu- As poR @lc\BIRRid g Biec Gt 8358 lei1dhcFabbfeationdBWhidE maPhisd Bafded, Rre€i t her
a soluble form or as an i1 nsoluble formwhich may or may not be present as
an incl usi on B@ged 3¥IqWs501 ubl e pol ypeptide tray be rendered sol ubl e by

guani di ne HCl, i otAafske, qnmr l&PQiﬂhd”l Ad%‘ﬂat Kﬁﬁhﬁigﬁxe AfeR; r@bmxaeaumpona
sol ubl e form 30 hefore or af t~ification by difution or dial |s into

a suitabl e aql¥dus b Fer Gl!“\‘m’c“ﬁeei“ngct JugRsGhtasnic, Aido Pl ke Hilyeing O

produced usgi NYiskigiad ', N tsoRBEROS)L; erudiE&YLb.BLEQ[}QBJQ,Qs a@twmmamequaaw ng
of f the prasegnent with a_socond sultable pr ot ease_such

i mminodet i ci effByPhgRyialaning, PheeBisBrolisesPro, £y Ssnive.ciep JB{?P‘B?%T%F J@@W'ﬁ"‘“
prokaryotic he w gﬁﬂ&i@l T, TOVRlideseA, vnas;m‘-ucrmmr RERAGIY &, BeGREmD! €

mar ker genes. genes eneraII encode ., a protein that confers
antibiotic et §?‘§P‘:ﬂ\‘“@m&° ot &89 %?’%ﬁ‘%@&ot rophic requirenent. A w de
variety of such vectors ar e-readi | y avai liabl e from cornmercial sources.
Exanpl es i nclude pSPORT vectors, s pCGEVI vectors (Prontga), pPROCEX vectors
(LTI, Bethesda, M), Bluescript vectors (Stratagene), pET vectors (Novagen)
and pQE vectors (Q agen). |~iu-Asp may al so be expressed in yeast host
cells fromgenera including Saccharonyces, Pichia, and Kl uveronycxs.
PreferrEd yeast hosts ate S. cereviriae and P. pastoris. Yeast vectors wll
often contain an origin of replication sequence froma 2T yeast to plasmd,
an aut ononously replicating sequence (ARS), a pronpter region, sequences
for polyadenyl ation, sequences for transcription termnation, and a

sel ect abI e mar ker gene. Vect ors rth i cabl e |o both yeast and E. coli

£ 2 - e o o Y




I nsect host cell culture systens may al so be used for the expression of
Hu- Asp pol ypeptides. In a ptzferred enbodi nent, the Hu-Asp pol ypcpti des of
the invention are 20 expressed using an insect cell expression system (sec
Exanpl e 10). Additionally, a bacul ovitus expression system can be used for
expression in insect cells as reviewed by Luckow and Surnruers,

Bi orl echnotogy 6:47 (1988). In another Erefenrod enbodi nent Hu- Asp
pol ypeptide is ex JRBRREAt MHEDHpR dierbes LIMCtRoRip scap|gpne. d‘NBﬁ‘ﬁfP'nq‘H"ﬂé ®exanpl es

of suitabl e naNBdid ADLUEGIatacleitR DT bd ewg.emuae Edrydtid dspityroieBesstonieey ki dney
cells (Quzman et al., Cell 23:175 (1981)), human enbhyonic Ki dne%@gcell l'ine

293, and Chi nmam@mmwa(waeatweufewé%ﬁpwmomﬁ%ﬁ ter ovary

(CHO cells app gisedity PinftRREFR IR Mwm%&&&mﬁéﬂﬁn@ﬁmh@uﬂl) T he
choi ce of a suitable ‘expression vector for expression of t

pol ypept i dé&s BFCtMaorareeshn PEE- Mot 2sevlasease adep sheroenssme Virse B’ﬁ‘%‘i‘"l“f‘ c
manmal i an hoSgug 8t bedved andlﬁﬂfan WD'B@OF BS@hdtive Eiletthﬁlfi iehrs aGbodt Rgided di nary

artisan. Exanpl es of suitable expression vectors inclu é(geDNA?)
(1nvitrogen) 8hiPipdgpreprianefBrercainpreatarsny): Cuhataopyt arsidug 23,8 o the sFiye
expressi on of edzymd\Far VYRR e rrhifal PEIADNEN L THDIBRIR d (dnBitiok {h@g@m site

Expression vectors for use in mamalian host cells nmay include
ttattsenpti on®Pufapptes it difficrliq el colismiopsf skase erprmied sepuencs sags BT for £ r om

viral genquesaovelspiail plotkls 6 BSTQEGREREs FHELYR6@Eze 250InRAU3AMS 6F leG AR BN CeS
whi ch may be used in the present 1 nvention jnclude, but are not |imted to,

t hose deri vede‘F%?ﬁcPﬂf@QrPodﬂ“lfrﬂSGé%ﬂR}‘Fst%é“f - et world brorop shost AFFAUBFYPoma Vi r us,

and Sim an Vi §pdthé Bvd sl éDsite n%tshcrdsprf:ﬁﬁcddaahdaqmtswx%wﬂcmf hipoten@han
expression vectors are disclosed, for and Berg (Mol .

Cel | . Biof. 3%T8mpled Brgteyn coding sqajericese %%ng(’ﬁ\}BYe""?’}ﬁ%‘E'@%n% £ 935 (
1986) ) ; Cosnasmethid tahdcmﬁfblaiddrdatc%p’&nﬂ@&t(aiaE?dlbr)n,emEE’quén&?aﬁtZ&G& 'ramcm 9111

89R2 Th I t A
B oS REa I iy e AP R b B8 Rl G AR L5,
for detxting ¢epadisgengund. yRegtstqlenex pere deh osed teSdeatifylt iohmitige scarh flulreppr epar ed

b t l4 S 1 Anti b d t
Venual) er | o Ha Rt e R Hodksp o P st einan BraBRr S BEC ol
Spring Har borasp®y. ) (| 988) Monocl onal Anti bodies. Nybridotrtas; A New
Di mension in Biol gp E@' B{’& éx%ﬁé&vééﬁgﬂ‘cﬁklo%d ke w%ﬁgau%mﬁhﬁs RIbEhas . New

York (1980). Synt he es conprising port p ‘Cont ai ni ng 5
to 20 ani 139 a&ﬂmwalmomeemssxw ofttheeamylaidipreguicson profeing@PPLviomal  or

ot udi mg. bt Bt ek e el Pl Bl T A O B B

oval bum n, orsebr@meneraaasnf&!PRJWmﬁmrmgc mmsmrgwMNmW ngmlmgent S

i ncl uding car des e pe ins a
cystei ne, 8{3‘3 ‘F]"mfm“’ e‘?ég&‘ 8’9p v?r F&luém%r?lﬂzﬁg%?on when
conj ugat ed tOpd;ihdd pmiﬁumlymetﬁime;, Eiﬁﬂ:eanrimphmcdoin thitlinApidn mmmudhspﬂxsmmpri si ng

el o o adf o MOPREL P UBHA e B PEORP Fh JSRYTBR "AYBORNGD AR CR Ty

chronosone i deRhdithérgafise@ya) Daspite the ymporanda phhe Jisgotetive afd Bsesfeasd ihthe | ocati on
on a human chrqt nosont. Hu- 1 has, b ized to chronosone 21, while
Hu- Asp2 has b%gﬁg‘fnb"cpé?‘i’?é'ﬁ @gﬂgffﬁ?ﬁ ‘"1°°i&;'§°s3°'ﬁ“ﬂ“ hafﬁgr%‘i s a current

need for i denaccdmplmdmm CIHagig, iSwds@st ﬂSmehitbﬁzmhs @88 3eyiized fascldaeage

chronpsone markj.n cnts based on actual at a epeat

pol ynor phi sms¥* °’étf°g the, B e‘E‘gﬁﬁcy"’aﬁ)’aﬁ%ﬁf“é" F‘&?“%Feﬁ“&. ﬂlb”é‘ﬁsr‘g Hg'h‘i" ocati on.
Once a Sequenﬁewhe&a&emprmmm@d&emﬂm i€ RNBsON isél US $Z6ig468ad t he
physi cal position of the sequence on ronosone can be correlated with

c
genetic map dat 2837872 @@P@PP&Q@MF}S"H@? \Né‘@ﬁh‘geéi’f‘égmh'ﬁd‘ fereacede 5Qlubliat have
been ti tappedpc‘p@dc&i‘%u%@ﬁﬁ eI b WS AR Ved'if Blo@ltinzaRe ARISE poide Sral SHRRWA. | ed
through |inkage analysis, wherein the coinheritance of physi cal | y adj acent
genes i s detam aed. Wiether a gene appearing to be related to a particular
disease is in fact the cause of the disesse can then be determ ned by
conparing the nucleic acid sequence between affected and unaffected
individuals. n I n anot her enbodi nent) the invention relates to a nethod
of assayi ag Hu-Asp function,




specifically Hu-Asp2 function which involves incubating in solution the
“Hu- Asp pol ypeptide with a suitable substrate including tart not limted to
a synthetic peptide containing the ~i 5 secrctase cl eavage site of APP)
preferably one containing the nmutation found in a Swedish kindred with
inherited AD in which KMis changed to NL, such peptide conprising the
sequence SEVI VLDAIrFFR in an acidic bufferl ng solution, preferably an
acidic buffering SBICmtqsmﬁ"UF“‘}QHB‘VB'VG%%ET“N%&@"MWw#fhlgwtql bematge of the
pepti de nmoni t augel) Bdaled Bnddre o@m@nﬁfenlcaa%ﬁu%e@(s? m}gof%a@wsmasure of

Hu- Asp proteolytlc activit fetred to assa ytic activity
utilize int ermyncﬂdeméﬂ@é Prepovsformsos aspl andnsp Eat\sé)ecngusshscslm BBl e

substrates | noluges REpieRsIAb RAKGAMAGGH & PG GRS and

guencher including but not Tim ted to counmarin ,
respect i vePy) Beghim Corat (insbrpased &y offereree). pléqmndedbyloseheldfdud mﬂon@wl ts in

i ncreased f| uan@éggnﬁ&mttaan&alpm%gﬂ.ra@mq B thelr Bk diddlaRP~NoOr € and
quencher. Preferr eol orinetric assays o ,&sp prvt eolsytl C activity
utilize 15 ot ﬁeqiossmuamhmxesmgw!amé@oqeﬁai?nqrmhudsclpmc el oxgetl exragts aisfeno
acids conpris J t r ophenol
through an an‘ll’ g,grtdhgﬁga%ggggg stchlga?]:s%& ?Iog \[}réﬁég%%ég? ﬂ% Isg)aly {[)S in as

i ncrease in oges¢ribat hdenBasworatm eesultsiof & am;gettShb'\oalsetayxrbnmﬁm (Z)Qmabehal i ne pH.

I n anot hermenpgg%g{gdrg]tk)é%%g,t?%p%}{ﬁ%é‘Rﬁ’d(s?&ﬁéh@ cmx T %: ?J %rriﬁu_is

identification o I ncreases t acti vi
pol ypepti de setwuhingt Hu-digp-2hee @prmmmmtfﬁsng ipthe B@edrmsAsprlved-ﬂmﬂAspZ( a))

d Hu- Asp2(b d . f d
i Aop. poly pelipreails SRS W BRIR b hidibok ant BBl il i afigle of b O 08 0
test agent; aAaJ-%(b))haebwpaqppngi eqqeb%twﬁl’%‘@ﬂﬂs& thd{BR-08SH4pAl, ppept | de
det erm ned i nqu LQ:fno?QJc‘! dﬁﬁ'—% 9@& sed. OHEJQ%'feaaﬁLthbrgEﬁaYacQBzcstﬂé d

Hu- Asp pol ype i e 25 eterrrtirte sence of sald test agent)
wher eby athig Brr‘\srémmeﬁma@?iﬂm W"Plﬂmt"f’ﬂé npwmden@smaﬂ@nmveqag@nt t han

in the absence yf fo54kidn HE4H,. é‘g@ﬂ&lc Wo@ﬁl?§crﬁﬂﬁ§w§ﬂ e %}e%élt:p:ﬁ&?&t

i ncreased the activity of sard ept i Such tests can x
perforated with Hio MCWWWF 'é?aP!‘cFFﬂamt‘,@Mn iﬂwe’es‘ﬁgygtaem%ﬁdlcquﬂhm@ﬁl tured

cells that expag réf@beé\spasa&-nﬁpucbﬁ&azv@sh@@#&f&ébaeégw &% thereof. 3a In
anot her enbodi nent) the invention rotates to a nethod for the

i dentificatioa of @rinehssrambofimenty she jnxension rrpyidse tisolaed ynuskeic gaciq malspples

pol ypept i de s&hpat ! chﬁ‘dcg;r@dﬂﬂa idB Qe1@ked Hbnf\BR | groubldaiifg(6t) , and
Hu- Asp2(b), the msls%ofgsglgnc ¥ gopﬁtﬂ}piﬁt det erm ni ng. theugc?l v?’% of said

Hu- Asp pol ype’ﬁ’t"f“ﬂésﬂaﬁyltwaﬁ'r éé"e"h‘ 'é)f‘"da éé’fmaa‘ﬁéﬁﬂh%ﬁ%l’aﬂ‘ﬁ°fﬂw‘§“‘“al§§@ﬁﬂe of a
EjeSt agenéI aﬁr&e(sb)z (H@mpﬁ)ld&ggﬁatw haxgﬁ\layﬂh%spi(a)saﬂd Gtulﬂﬁpz‘t@pw@e&ﬁ&aﬁlade .
eternmned in S aid tes nt to the activijdt ali .
Hu- Asp pol ypeﬁ”Fﬂ‘?sé‘g%‘gﬁpé ﬂ“’f‘]ﬂ Hgd?b@ér‘ﬂz'ggbp bothy Fu-figpcta) S‘?j'e"lll'i/ As‘\%ﬁ]? reby a
| ower | evel oOffu-Akpivis eyprestedt M6st ABBBANIE 6n PdnciBBi ild pRState AigRB, whhaRuiAzpi(d)e
absence of, s est ent indicate sai d test ent h decr eased the
activ i tyf”of aélg l{i’%ﬁ?‘&gﬂt 56‘1%@5??%@’“"‘%&%“@% ?:'lep "ﬁ%??@?‘ﬁ’évﬁmvﬂnt h
Hu- Asp pol ypesidoi previies xaolﬂed HufAspé, Hy-adspda)amd Hu-{ABpaTb) paliypestidesslab swetl hat

ezprcss Hu- Asp as I ariants |sof oLy thereof. 10 In another
enbodi ment) t c'mlent\s\l/v"('a?’n £Pon c\rf'ef‘b?tas"?r%li PRETATVELI L 1ine (HEK125. 3 cells) for

measuri ng process H‘hg p:edxcwdrgnhmo dcid- sqqeq:lusd:é HuAksp1, fHuakspR (apand rHuU- AxpR(bpshateei n

pr xur sor (APP cel ar. al forrra S of h man_enbryonj c
ki dney 293 celfif ?‘n v'g“s&s ronficmwﬁ v%’ﬂm?sfsoﬁ\}églﬁs- EGFP

(d ont echpo ccmpmagemg papmmterf B axdthepsin D, cathepsin E, and renin. P.B Szecs, Scand. J. Clin.
Lab. Invest. 52:(Suppl. 210 5-22 (1992)). These enzymes are characterized by the presence of
a duplicated DTG/DSG sequence motif. The Hu-Aspl and HuAsp2 polypeptides disclosed
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human APP cDNA) an internal ribosone entry site and an enhanced green
fluorescent 15 protein (EGFP) cDNA in the secoad cistron. The APP cDNA was
nodi fied by adding two |ysine colons to the carboxyl term nus of the APP
codi ng sequence. This increases processing of A~ peptide from human APP by
2-4 fold. Ifiis level of A~i peptide processing is 60 fold higher than is
seen in nontL%psforne HEK293 C eful f.or

assays of conCUMAS AR SxFRTY E’AA?“"B%}W ‘Hg‘ gf%ﬁé% f%%e“s“fﬁ?%‘ VR on 20

al so incl udesmexddbidxﬁittaf&omsxyiwrwmdues to the C-termnus of other
APP i sof orms incl

i 751 and 770 a i d to is orns of
APP havi ng mut at i gﬂ%“ %@H& W“eﬂ?frﬁﬁnﬂb'ﬁsﬁ]ﬁ‘fsﬁldfsﬁ‘b ‘ﬁ?@%&&ﬁ L FORRROER C and
le Fhrrut atimasﬁa&m&:}mmm&i H&@Bﬁnﬁ% zﬂéleoﬁﬁ’?sc;;t&?&@\&ﬁairbﬁaﬁsf Re%nnni ng
Wi t te~|-secets ceavae5|t to C-terminal fragnents.o
cont ai ni ng’> t K& EQ(%? Qi g0 'fsg?i@% ﬁ'ﬁ ‘P‘Qcméfﬁ“%é%‘@gr%‘ﬁéﬁpa@ f”{)fhﬁked 25
to zci:n ~1- ttl’nidlaﬁ?nd‘élsgﬂéﬂce f dsdﬁxcfu&l’l I’ermmﬂw&hﬁ@oﬂlfb usﬁmrc&bmn and
to C-terrai.nal fragnents_ o ave, been 0 i.n 0, an
DR A AT WO A SR g TR g R )
reporter sequnlﬁmepﬂ(d),&hdlduﬂgpmtxsdh@&nbl-:dm&\eﬁlﬂxﬁm;gisaaﬁdiI uorescent protein or

al kal i ne phosphat tase cl eavage .rel eases the reporter
pntein fromthe s%?’f‘%ﬂ‘éc'ﬁﬂ‘d é“eg’fag‘ 3 52r Ao mﬁ ‘g"é’s '19%(/

gener al | y 1desgbtdib@s dublieotide \sequknce rof Hxh&spsama-mpm kel Hmnep-zmﬁdlhb y-luun;der st ood
by reference to the follow whi ch arc o rovi way . of

i 11 ustration HEoute seqhEReey ?fn"g%?fgsﬁmdgvel""%{h‘f’?rﬁﬁbm% @Egégx’ﬁi %E)

Devel opnent obelievebested00% attsaiet Howekesfas ks known inhie nhdmnteozjdesaﬁwmm&neds par tyl
Pr ot eaces

) d f f
Vor mpep. 12; NSt Arere e Bt Cor i toB B Ml b RBEwng e

pepsin and reamiampmsaquxcalytambasmm%smbmmmkyanﬁmhbdixmsas:otaolcbrabmg two

aspanyl resi ox.U Site. e

erbodded 1 t P ppallor i ilat nWdophd st 6F  KBerthlcl USRS A8 [
DSG acti ve S|¢udmwm$m)¢ammcﬁbbmtcmwddueg mmmnqummmh but at
about 65-70 i r i rs
agai n about 1 dbg'ggg{ eS| mﬁ’t?&e%e%@%ﬁ%gggz?taﬁg s??gg%dtclte{/eg%}'g

cl eavage of tdne oRmoey mcwaudcpum)muh in Fffame phﬁt@ﬂﬂwwwchﬂhésbetmwubl e
domai n strucCtipfig, Qlid lBmeARAGH &ty ﬁ&xﬂath&zﬂvmaﬂ%ﬂﬁsbe"‘ﬂk&&d FoRPRArE0L! Y

arose by gene duplication and divergence. Thus;
- X- _D~' TG0 nucleatide sequency pizhe o nuc@wm @olxc%reﬁewles;ﬂtwgf e myeptio  Thse

enzyne, foll omiRg BRA Mﬁﬁé&ﬂ%vem&dm&wm%xmcﬁ@ Qﬁtmuwswﬁ.eﬁmr of
t he nol ecul e where the gcae r&geat begins again. ILn the case_of

retroviral en‘i‘i}%bys‘?ﬁﬂﬁ BEROMIG RN Ay “PdﬁP’SP‘éﬁ’%s mf’F@yGF‘é’HP%EIB‘I‘ﬁSP Pﬁ‘l“‘ym%f %0 hal f

of the tWO‘dom&d%rs&ﬁéﬂgeﬁg&smwwmemm&dN*ﬂes&ﬁﬁélh&emcﬁr@eps| n.
D, renin, etc. They have n;ﬁgrose‘%gent but are carved ou 33;&) proteln

precursor corffeads gt ap Ve At 9F BB ioligonpgieotiges choser, °m
repr esent esl bs;équHZzthn phde EGpotym:mchhliGQcaIﬁUnS(Pénprmnxrumgaﬁw fh,asmabout

100 aa) 50 i s, St euel Y Rar SLIGN, 94585, foumpar od to the

Due to the degenerucy of the genelic code, two DNA sequences may differ and yet
encode identical amino acid sequences. The present invention thus provides isolated nucleic
acid molecules having a polynucleotide sequence encoding any of the Hu-Asp polypeptides of

30 the invention, wherein said polynucleotide sequence encodes a Hu-Asp polypeptide having
the complete amino acid sequence of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, or
fragments thereof.
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25 other aspartyl protease "dithers" which have of the order of 330 or so
aa, not counting the N-termnal prodoaiain. The limted |length of the
eukaryotic aspartyl protease active site notif nakes it difficult to search
EST coll ections for novel sequences. EST sequences typically average 250
nucl eoti des, and so in this case would be unlikely to span both asparryl

protease active 39 .site. nmotifs. |Inst prne to the C. e

genome. The C. el dYSrREOYEAJBET ¥° ‘é‘?t%ﬁgi e&\?’tp(? g‘ﬁ Potb, FEm “aﬂﬁa"gd‘ﬁn genes.
O these, roughdnbidkd B 1la?umb§eemmgzuepmad Huaakph b@é}&pﬁucﬁﬁuﬁ&ﬂd o are

Vornpep 12 VBt Thir Soet SRR HurrDRRTeR st vabOh SGRBNE Ehan of a
gi ghler c gkgg yes ufs&ft fcagvﬂj}ﬁrmmay leelB) £40CiAl T6rfns maw]lcngT fé@w@dng&&h;ﬁkﬂmmfhat e
evel ope speci fica or this se, ollo S pt for

| ocating pr ot BIYREP e from;bag B‘I’@‘%’i" %S §'§ 'E?%dé‘g“ fl5p "’F‘ﬁ%‘l Ssear ch,

whi ch was repegireficd OdHants i ofBE- A@zr;@gwﬁae alcbrp@ingoBifo 86N @kl ABSE! the
aspartyl notif, BEG N efines ">" as record separator, for

>
FASTA f or mat ““P”&“ﬁ@"gcﬁu éﬂ(‘?%ﬁ“ﬁ&“‘)“fm“f‘% of s inyspisn the Hy-agpg polypepide
(pot>0) ( resis canverdash a(phéappiBAiR)actiVedeim Eiher inGfandi@eiol CelB ok QﬁerfwﬁﬁﬁtloﬁT@/
post = |ndex( F DTG') I*fjnd second TGI to if ( 032>0) prllg '90s
ks\n",">", $0) u%wfsm%wpwﬁéﬂ A r‘ﬁﬁ“"s‘ﬁﬁ\/\iﬁ TR Rl Bisetpt o
sear ch V‘l)twrpelpilﬁe tMEl bEé]ndlﬁSwiﬂDEh! IN-eafied siq’uecf& TQHGIR or ETDEEP. Variants and
ftp. sanger. ac uk a%ﬁé)aseslWorl_{‘jg‘{)ﬁxf 1 for seqtﬂ nce entri ea cont ai ni ng
15 at |east t B‘F TREReNOof rOGRE haying the garys Aminp 3g) SHIPE3000°
characters orgitassSEQ MNYs: 34, aid (Sﬂhatlrﬁﬁg&fyolf&ﬁbi’ofb@c%bﬁu&k bmu”-la.tpeadc amanual |y
from Wor npepl & as i n_any se these n i kel 0 _enco art
prot eases. ResiiPy &i° 8995 %%5&5%5?‘6?"5?""20 H%@ff’i‘?“aaf@a a(E‘O‘Xn‘bal ns
12,178 entri esadilglbt hsie ghdescemine cﬂmembras\en@m]daﬁﬁ)we op fregent ofad HeAspproteial v
opl 1ced  AATSGEAl SuLLATN GRS FRbATRLREGE oL RGBT cilgenes
Wor npepl 2 30 &mmommmﬁdgmwscoﬁlemsgmmdw stdpanf thﬂqxﬁ/emfonuﬂthdﬁhosel cgans
genone. Eukar I t t
probably ari sll){%tﬁb gr%ggaé%és 19 rgﬁ’iﬁ@%l@cg??bo%%ﬁgm dﬁrn‘;ldr:lgrg%?"{ arns the
active site mopimUR(SIvEsE ﬂqmt aning cishse@One DS fragnicots gontdningixtithe BTGNt o
each domain. JB§SRELfAVdE uén% um@dh&/ 'rp&ﬂhg@g?;%?ci%ﬁf &k b%%ﬁ‘%)@%sa%c

prot eases are honodi mers o whi C ogous to a single
eukar yot i 8° as¥t peqysacesihes bﬁ&%h‘ﬂm fragmaats Ay whiskcihe Wm@@dh‘!mn@eéﬂseh t he

Vornpep 12 dabahfee ste MR RivbRio AreVipmBnel QPHQ(%Im GnfR thd m@ at
| east twice. This identified >60 proteins wth DTG or DSG not i f

Vi sual i nspectorgit #igdearsemoyed 13 allew progucgpn phHUASPA %W'?%f%s?tar‘?}h“of t he

asparryl domedmbadin@s of tHl GRShdor SthOfwodhalv¥dor HRIELY eadhlcdfthiting a SBBE bdtide Silde
criteria descrjbed about. 1n addition) .the PROSI TE eukaryotic and viral

aspartyl protRHE@r RSP spereage qan ﬁétpf%’f“i?d ARSGRPIACRU AS reGrBRinanh PAIYRSPRAS WP npep 12

for candi dat &oﬁxﬁﬁﬁiﬂ«!ﬂuﬁn&hﬁ&&@rxéﬁ&ﬁfe%hcu»éeproéi@eBUCher P., Hof mann K.,
The PRCS | TE dat a%ﬁﬁavlts status in 1997, Nucleic Acids Res. 24:2|7- 221 (

1997)). This gene ariants R4y |05 SRRIAG Sputggion PbraiseHuts %ﬁ}% pusleotidey

these, 31 sequences, for example. A Hu-Asp variant, as referred to herein, is a polypeptide

substantially homologous to a native Hu-Asp polypeptide but which has an amino acid
sequence different from that of native Hu-Asp because of one or more deletions. insertions, or
30  substitutions in the amino acid sequence. The variant amino acid or nucleotide sequence is
preferably at least about 80% identical, more preferably at Jeast about 90% identical, and most
preferably at least about 95% identical, to a native Hu-Asp sequence. Thus, a variant
nucleotide sequence which contains, for example, S point mutations for every one hundred
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seven sequences contained two DTG or DSG notifs and the PROSI TE aspatryl
protease active site pattern. O these seven, three were found in the sane
cosmd clone (F21 F8.3, F21F8.4) and F21F8.7) suggesting that they
represent a famly of proteins that arose by ancestral gcae duplication.
Two other ORFs with extensive honology to FI 1 F8.3, F21 F8.4 and F21 F8.7
are present in the sanme genc cluster (F21 F8.2 and F21 F8.6), however,

these cont ai rvgipRtidesaassomgred ORGaGNSHUF ASPEERRfa Bk te D8 % fentice! tg i MBHESTOWY h t hese
seven sequencgs paddhdae bf Aéame@ak&.qf alsb %mohﬁ)e@g'bcm 1 hb@bhndGandislat e
aspactyl proteases in the C arrs genone containing two repeats of the
DTG or DSG ndiu-fsp mmq:ms)ee!m;hc terprinsgyciAr @nmeke'@awmm@@ WOHERTES t

SW SS- PROT, %E‘Miﬁnr%? %, ﬁ]ﬁ@s st vvor m
honol ogue to%ﬂgg@n%v\%%a an aspartyl” proteases, ﬁI ?%ST%QH%SZ
sonmewhat nor ePregras eMistopsin Seguenet AQ#iyslsPagiRes Version 8] fog UBjx, Cpacmes, Gomayied

F21F8. 7 for%%cgéﬂ%% WP R&EabER rﬁ&&'ﬁ)%ﬁ%ﬁtwﬁaﬂ DGHE af}Rh AP ¥mip L he

manmal i an seque scussli on: e ptrsen Ins, "and p35, the
activator of @@WE‘CWI(Admdmldéafhri‘tﬁ&c@PI(LﬂSé» protcol ytic processing at
sites which conf ONIertf%(xi G?mﬁ‘ﬂaﬁwﬂﬁ:ﬁo SH8 Sdghintd 4 Oﬁe ch@mﬁk}}éd%z% ebk-
Dysregul ation of a cellular aspartyl protease w he sane s rate

specificity, W@ﬁtoftmmfw@qwovmexanmimwmgs Wetrbanm@ﬁw%rm euual i on of

the plaqueg aﬁ&a&cﬁz@g}r SrdReduhRl g &Swh rb (ﬁpskuTedhﬁﬁﬁﬁ QL& as\Wiig &ﬁHQJ&He-H&c!e&’e“t ify
novel human aspartyl "proteases. eaole scan tn C. ?ans

i dentified sé’%‘lﬁﬁﬂ‘@ﬁ‘ér}ﬂr‘é’a‘mdﬁﬁ"?ﬁdé’b{%a‘@qﬁata’a B €2:133 (1986) a&*’ﬁﬁr%?‘r et ease
profile that smeshashsiydenfu f(a;ﬁﬁechnmﬁ.seu&ﬁv,emgss@rltzylb) prS%tﬁac?Qz? @Lrpabl y

conprise the conplete conplement of such ot eases in mNa

mul ti cel | ul arEngngesng dtrigcipien grdeMetfinds flsumdiss P pngd Vér %atf@a tshBNB5HH

prot eases uniagug737uss. el egans whi ch probably arose by duplication of an
ancestral gene. The ot her three candi date aspartyl proteascs 25 (T 18H9. 2)
R 12H7. 2 ¥nd C 11Pr#s8 veRans wiskindhe 6°°n=a9%ﬂﬁdwwymf%°m|wwé

sogquem[:): S. b33ubsz|\xA|E:ca k@u&ccslcgeﬂidgftlhzﬁéﬁegﬁﬂmﬁfmm\éﬁh rdlsuua l&(fj Aﬁl\gaﬁﬁ %HlypE}ftﬁG esses
1 ng t abase n nof.ne ri terials n t hods
Conput er - ass |a§°tr§%a°5£§l RN opiduey ﬂl?é?%l%’ég'gé SBRpAAry aney tasHiacy sty of the

pol ypepti de smqmrpoty@epuﬁa( h&ushﬁbsmuﬁmmlapwluseme ebRceneht dEad aliart a&msps W th

t he t VEASPI , 4) snd. F21F8.7 se uen es fail any
novel mamal | ah ﬁgﬁﬂg&b’ﬁ% h’fg 2l Rrope iR & t?f’gf"?e g“’éﬁ"ﬁ uﬁom)l ogy
to cat hep# n (I, Vaaute@siln)ﬁ:adomcxpembnm@emWwpm raidenls addrg, esdin,

particularly ar ve Site falled
to identify a’%yd?’ad 't 1 g ‘gfp ROVE| ms“mes ]I an as'bg‘?' Eﬁigés %’ anéll-llﬁ‘l
i ndi cates t hatomahereﬂduaalPhgamSngerfommﬁqrmbmmrygammm pbcﬂo;yp)aalmsng'lte

| ysosonal aspgkt.y. R BRATTELS [
famly that ar ose thr ouﬁgﬁ%cagl on and cén%éééﬁéﬁflﬁgﬁﬁggl%on 0 an
ancestral ger-Aspyarfmisagifel mmzesubmwmapmml agtivisies ef it Aspragp ®se s| egans
sequence, ,4 d f WhiG, sgkhe t gedi ng a
novel hurr%fn ?sil%)llgtry %?d(;t&{ggjsme& EaVASP 1 ; As |s&égé%c@?%e‘&@%z)o\%g?n Exanpl e
1) BLASTX sed®f-with the Hu-ASP | conag agai nst SW SS-PROT rev aal ed that
the active site Malahdfier bholiVie AOGHENGS i ARG hidbid B il Coirisig Of

ot her aspartyl geocesses Exhaustive, repetitive rounds of BLASTN séarches
20 agai nst Lidfrel3aysleotider velsigtbridizes anden &ipgent GoRAIEGDY to b Partient of dhecpurleie aEiR f | ed
102 EST fr omyiBichibPdeSeribbdNibové, Qrgarta a%eakmsutem@m T.sremﬁb@zosm 1@bGRNt i g.

The S L sequences in this contig found in l'ic | ections al so have

been asseifbl @8 npqinotides, morp aw&m?tym prdeastppput3 %ﬁagvdewndrwél mage prefergbly tof B

Genont Reseanght foddt@Rn 30 76 at TedsRaitN 0302 RBride ) Ht AL em& Q?merfxestmed to
find any hits in the database for the contig. Note that the TIGR 25 contig

i s the t~evertyeleieariphmalgeulns. Hich pereionsiof musdsis @tslﬁt\qlgulchmwr\mt%@em lengths HLASTN

search of Hu-hgho,l. 24RIR$ bbdul B Mﬁﬂﬁﬁ%u@i@&?dﬁs Ftle RRANEHaBSic bdld FBRIAL
reveal ed one honol ogous EST in each database (Incyte clone 700311523 and

| MAGE cl one 313341, GenBank accession nwaber W 10530, respectively).




TBLASTN searches with the assenbl ed DNA sequence for Hu-ASP 1 agai nst both
30 LifeScgFL and the gublic EST databases identified a sxond, related human
sequence (HuAsp2) represented by a single EST (2696295). Transl ati on of
this partial cDNA sequence reveals a single DTG notif which has honology to
the active site notif of a bovine aspartyl protease) NM 1. 33 BLAST
searches, contig assenblies and nultiple sequence alignments were perforned
usi ng the bi oiBaFEnER: Mbgdigasien sondiians igatended orerinks incplpaEgey pbut 4228&5RRUANd

Li feSeq Assemblsagd,d @h)@ﬁ%é s| BEME byp&aﬁﬂhg%reﬂe Bpé?é &l Ny AifSeyr €

identified using either the ProSite dicti"onary” (Mot In GCG 9) or the
Pf am dat abase 0-1&3DS. | ength cDNA cloning of Hu :Aspl The open reading frane

of C. elegans gen HY}@?- ) qd,

Li f eSeq- FL dat aba?és aﬁg I ng gﬁé@%&éﬁ#ﬁs@%ﬁ l%sy re%&ir\chr%l(e11 a{}o eggs
1863920CE1 S\A/asolmrelcl@eltdedwpﬂﬂheof%bm te B nedfleinrmidi mplechies maydretuiseg)as 4 8889 20,
was obt ai ned I u t

Transl ati on of ERATSRuns FuliE Ol Sl rTRY SR Btk i LW it
reveal ed the pheasserceobiu-Aspnutief dciflatreid viroyrasayy s yelbisda Seutbern melosiwtrre mot i f

DTG DSG but e i

((:odl ng séquenc%ﬂméslldyggsdex\#l%gﬂ&%?ﬂg rﬁ+\/ar at hgﬁgwganaﬁéﬁ%gﬁ g ng a uman

pl acent a Mar apteoruree ard well Bhtwrt, another skalied @ftisanewidl b pble iy Qoosgatprobe afelength

ol i gonucl egt aired
i gonucl egt i dgrahik tdThE a?zﬂ’c‘afa}éﬁpglca@&l( Sﬁo?ggﬁtshg{a%a @{mﬁéon ; g&%{s’ﬁ%ﬁm\f@&np '

with the 5 -sense pri ner spe CcDNA synt hetic
adaptor in thef P@%fcdgbeé-fpf!}uelepeﬂd grolsaule ors emplpyed i M@FW%@}&@M%"W cycle

sequenci ng andih\@ntergotal bdiliqgigduence assenbled with the sequence of clone
1863920 to yield the conp ete codi ng_sequence of Hu-Asp-1 (SEQ 1D No. | ).
Several interesti n@"’?féﬁ%fﬁlr@“‘a?‘é%ﬁbeyérﬁsl’|nHC“E"hé‘=1?)F‘PHﬁ\J$$ ISR &S quence

20 of Hu- Aspl ofidohidoRde} » .%%Q PR sa')mdea_h&le‘ﬁ:e&i&es@ &-,caa a%!rb?bﬁdmwl
peptide (resi 3uée:s 1020 |°?1 % V%o pr b I

%ro lg&ngnt aid a cata ytic
domai n confai HFEsHHPEP (5’831“@5“35‘5 at‘ﬁ%“égﬁ‘éf? "oy EuSHE 3\ ABLSERSE ST} | f
(DTA DSQ . TheegegiR&i NG bet phererfedt Bfbddirént @m%csemm afhedeV HuSAsHE afiérsd S 1S
about 200 t~eS|due? whi ch shoul d corres ond to the expected size of a

si ngl e) eukar 9’dﬁ°f’ equdes radhge HypHipdnRiiA FW‘W“FW@F@%N%@‘WP%
ge%uence C(Z))nt ains @ aa&gar o N AR 1mamnmmbd@nm l?peglﬁcﬁslxﬂﬂie& @Ribud92 i n
EQ ID No near. its C-termpus C ests t eprot seis
anchored in tﬂsé%‘??ﬂ}aﬁﬁe"m&m? °‘F§l§ﬂ°i§r€°‘€§9%t§?1 ?"SJHH‘X‘W%“ t"’“ﬁg‘ﬁ%rtyl
pr ot ease. 2l omml@r&kn-anﬁwkdgmkemgiﬂu-wmg&wsmsxtéﬁancs-hdmmu\kmfmabove in
Exanpl e 1) gepone w de scan of the norhabdltls 30 el eqa tabae

Wor nPepl 2 f or ﬁ ﬁt"f‘%“%ldgﬁ‘a’fﬁlm 1 P E?B‘g@a&‘@?ﬁ’gﬁ‘rﬁf‘% Uman
EST dat abases ﬂlmivretaloedigmﬁmmarmﬁﬁarmna‘rbmg Ha0ve lﬁmAﬁb p@jrpegajasn gmmenléf weiho . 2

For “human par ST Rl P RAERL € SRl un il i 05 WP RS OO0

si ngl e si gni f heregiycosytmaddiu-8sp. (2696295CE1) Wit h appr OXI mat eI y 6090 shared

identity s foundpy L af r .t her
gbl OSPubE\g'?' or thgrr%ggonw%né)e?oﬁéggﬁ&ht lqgc‘tt')\ases BV Pig%ﬁ;@;d?c\"ﬁ ah#l&ﬁép%‘ not
identify sin kupréE@Ibly hre mebstantipldpurified Fiu-29PODPLidds duagl tbr ficongred andputifiee pass
sequence anal ygji YRR e

Incyte and coﬁ%ﬂlnas%epmé@a%enceogk%% st raWsar{f!yY%lV@ \gﬁgkglgﬁf gf'lgégénan

i nconpl et e 128&Bmpyium wulfate con cithanelf pregipitation taniom (o (Rationa exphangs rehramatpgtaphy.

pol ypepti de b @Qfﬁﬁsﬁgcéﬁd}%a&dgﬁfpﬁ’i Aydbfbbit hﬁnéacuﬁpdchr&ﬁh?&?aﬁﬁlo%ﬂﬂf the

predi cted sequenx reveal presence of the duplicated aspart(}/ pr ot ease
active sit38 nehrematgerghpShydroryiapatite e chrefpatdamaphy nilestn aeliromategsipliyie and S equent

queries of | ahffoohkeRRAFRmaldifink Gn Esfeded @RS eh I Hrlidd £ s t 0
addi ti onal ES seque ceé’m{m} yh(tﬁ)rrgﬁpas%?ggyte cDNA{’ r!!glrlrly (43%6!5993)
t hat appear ed2ddsd toghn By-Asppiipentige asingoeenatis qrainrerng techpinyes ghat g wElbknowpa®6295.

G one 4385993,ua58,a0bAiHEGH Jm&%éxa&ygdaanandf G0 HRUGH, i:%énéﬁéla‘?é}ﬁﬁé! @ anRPt
st rands. Corrpar ative analysis of clone 4386993 and cl one 2696295 confi rmed

t hat cl one 4386993 extended the open-readsng




frame by 31 am no acid residues including two in-franme trutslation
initiation colons. 15 Despite the presence of the two in-frame ATGs, no
in-frame stop col on was observed upstream of the ATG indicating that the
4386993 nmay not be full-length. Furthernore, alignnent of the sequences of
cl ones 2696295 and 4386993 reveal ed a 75 base pair insertion in clone
2696295 relative to clane 4386 results in the insertion of 25
2di 1 onal | adiesis b Pabreia aees iroRaes et L wiabis Bpn e for PR i Kop
(r:\Odi nghsequenaaxoaenanm:bd@asemmda@obwyozﬁmwnmhw éﬁeﬁtmn@cﬁn@cwﬂm a
uman hi ppoc us. Mar at hon rrady, c one anti sense
ol i gonucl eot i Ut BitPRTEANd gﬁé"é‘ ‘1{3@ ‘?SB?\IAW&*%E’P nepsa 'ﬁﬂ’f‘g)oqm E‘?‘z‘ﬂ'é‘% %696295
and 4386993 vgaazp»ahers‘-daﬂmhlae foh @nahose Sty pfouéﬂer IS Resibfbied dotbiodinieer bieseat hon
ready cDNA sy hetlc ad i ¢ PCR product

a or in the PCR
directly s?aq %‘8’8‘1 5‘9‘“898 é‘q‘é'@&ﬁéﬁddﬁg?ﬁﬂﬁ ‘ﬁ’@‘“?“«égmt'r"ﬁ%b‘%é‘ﬁﬁgﬁbd@“g‘gsenbl ed
2s Wi th the shi¢NeRERWO € InRPREIng FRRIREAOwitHIIh¢ BB AID ual d the conplete

codi ng sequence of_ Hu- Asp2 E and Hu As SE No 5))
respectively. Sev&P%PWﬁ‘t‘%‘%‘B%‘t”%%”é‘ast‘%?”é’? EPRiinghs Rolyn ctf‘)[ é |of °t5uy
amino acid seauerm:\e 1§, d9keAIPRdsEQel] trimstHnned Rittpgueh wEiats>AhyNT thedplyiutidotid

Hu- Asp-2(b) ( ng SEQ 117 N&),GS. Bot h1 seguences %krztz;@rzygﬂmue

pepti de (re5|'a?}g°é’°i° the inyensispmay R Joited 10,3 VEERH )’J r‘ﬂ"cé‘ggnent)
and a catadytmnkdmmnoﬁmbaiepwagormmpe@pgaﬁsn mfa bdae B&méwlmﬂhﬁﬁnme

ti it t TG Th t
Active oi 1o rBvYdes Hioke gplvbgi BRRY DS R Enp i sRRsS BEFE on 1
Fl u- As pi g § b) eodrs et cif)rﬁssmﬁ oﬂB&Aypaﬁs prefedred! Thaveaors arciudc DN dibceiing afiyosf
Hu- Asp?2 an

sequences congal n?s%&& 'ad"% t%’oyeetl’ lowggpgﬁﬁﬁf ?ikel ?"tsgll T n%@émﬂg(?)tihn

SEQ 117 No. 4 ammaaeaamuimﬁ@eh@smh & mnsadenveuefmm cmmlm midnibizh

ot found"l n- 5y S5 Rt SR Exhp 86 Bh Bl dedo e B el fefhet,® 1 ©

| 41 ol ecul ar cdpgrmorsgontﬁnmgs.emwﬁmww awdmgemnixd dppidpriafdl sauances avhith

characteri zat i I was
cl oned usi ng %@é%?%gﬂogﬁmo CBW?%F’S‘?‘@@& g“e’:%fgﬁg%l’%%&? "aﬂr?g_‘@g'ﬁ%ﬁi c
cl oni ng. Apprresulaiy sdapersoGunetkally vk &n the N4 canediog Fuokpa Tt SePmetn ¢ DNA
library vere Ser8Rpetuttis R9pdabhHidkaPsa6- £ QHNW s GAERGE pRIMBRE nRieERRT €d
fromHu Asp2 Replicat'e 10 positives were subjected to DNK sequence anal ysis
and t he | #hgesueemidietsohe wanprigtanieé thediurAsp sgauenent r ans| at ed regi on and 47

am no aci ds in thgceqdh Bfsuithill ARtors 6Be RN fof m@@tohlegopﬁo@nhacmome brai n
CDNA [ibrary with an antisense oligonucl eotidc prinmer_specific for the

S' -nost cDNA @éﬁ@éﬁ'&’e“ﬂe?@ﬂrﬁ’h%%ﬁ\fg%Pﬁmgsp‘ﬁur?ém‘%ﬁﬁé’&ﬁm? BP%or t he
5'ddrtegl onI of9 Bmumo mmﬁ aﬂw&a@t i dewaiuﬂclu@{mﬂmwu{a\mow%ﬁma tﬁé‘?’ds%’éﬁll&oﬂave an
addi ti ona e codi.ng sequence remai nder o

sequence of r’?’éﬂ’%@‘ kgﬁ‘sﬁ POlRSPUAS i ge‘ﬁ ‘?P’B‘ﬁf‘béﬁ’&ﬁ? ’ch‘é‘bffﬂ%g?é SXRresgign B[e‘libw)

| sol at i on2andAspaRlypeifi@esaichhdt Prokabics, Peasirasid KigheABukarorgLitts, AadibotiwhithEST
sequence encocg% %ﬁggg)ortl on of the rmunne Asp2 cDNA was identified in the
GenBank EST' t *using the BLAST search tool and the Hu-Asp2 coding
sequence as the qubs uu-AGbcpaQ/pébﬂdg&ﬂ\ﬁQBaBmMpi 8y B Uod 30N mapmRel bk dasithi ty to
t he human sequence qver 3 onul cleotlde imer alr ic for
this region drowHaYHe ! A%lﬂ‘g ‘?’é@ﬁ‘e@@yﬁ’ﬁe@?% Hhm&g A“R% 4

regi ons of ttﬁomatg Necrgione imgvbved Iﬁblggnornﬂaﬂlxtmmpurtfemou&d ttferpmmpsmmm ﬁor

1291 SvJ, %“Ifled i n the PCR (25 #‘cwe usi ng var E” roSets
specific Plie® ACPONS FACKINE Y 8RR Sﬁ%‘ﬁ/%’a r”&? fpise ino

el ectr ophor esuxpmss'Bhe/eqaﬁm rTWDsatsecszto:amdgﬂBp&m} @mm iidati@yimay BORsddy
fragment that, ont ai ppr oxi mat e o) sequence based on
conpari son td™ ‘ﬁ‘é‘ ?n"gfl\ﬂ"' g"é‘&ij%’n‘é% }P“I'%Péy “eé‘]‘s' gm't‘ﬁ‘ ROPEEE to 34
screen a nar ithesipACpéptbe. anysigng pEpiRie thatsis rfgic&orgbmah& intemb@nisoswed! promdtat ed and
this-cloned was confirmed contain the marine Asp2 gene by DNA sequence
anal ysis. Shotgun DNA sequcnctng of this24Asp2 genom ¢ cl one and conpari son
to the cDNA sequences of both Hu_Asp2 and the partial nmarine cDNA sequences
defined the full-length sequence of marine Asp2 (SEQ m No. 'n. The

predi cted am no acid sequence of nmarine Asp2 (SEQ I D No. 8) showed 96. 40
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Distribution of Expression of Hu-Asp2 Transcripts: Materiols and Met hods:




to The tissue distribution of expression of Hu-Asp-2 was determ ned using
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293 > Cos 7 > BviR32 > HEL, A. Exanple 6: Mdification of APP to increase A~
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41  Cotransfotlrtation of HEIC293 cells with pMaGl25.3 and pcDNA3.i all owed
.dual selection of transfornmed cells for G418 resistance and hi gh | evel
expression of EGFP. After clonal selection by FRCS) the cell |ine obtained)
prnduces a remarkabl e 20. 000 pg A(3 peptide per m of culture nediumafter
growh for 36 hr in 24 well plates. Production of A~3 peptide under various
gromh conditions is summarized in Table 2. TABLE 1. Rel ease of A~3 peptide
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*4t 590Aspl - 4S6476k250Asp2- 156487196* 679i 0* Asp2- 2S649839' ' 0* 769" 0* Asp2- 3S650
46~90*509' 0* Asp2- 4S651479' 0*469' 0*Con 1- 1S65213! 01890Conl - 256533596309' oCon
1- 356559k1896Con

Conz-4 5659 390 188 o Sqerning BERURlR GIERRAL Grplatte BB 3SR | 210
Activity in Cul turagmtmhhﬁxesbscme@hmmmnm i n APP associ at ed with curly

onset Al zheiner's | sease hav ho aI ter e processi ng.
These flank the N and"?ﬂ“‘f‘&??ﬁﬁ“‘%"@[ Zavé\gé %pe'tnhdg\det %rgegéngﬁ%[) from APP.

These cl eavage sites. apesunea‘ccfrsmedsttagcna&mchenwtystmdd{@mpal)ﬂcpydds secret ase
cl eavage si.tes) respectivel %e va ecfo { : tl the ~3-secretase site
creates a Cterrninal ffagme f’ ﬁf"%l “Hi*8G"99 anino acids of 11,145
dal t ons nol ecwﬂrmbmb\giluﬂcl'l'diecmm tadpﬁbﬁcerd[saiumumnhammaMmdepf upSt ream

of the (i-secretas | eav |tec se e in ction
of both the 1‘“3 ? %'f&ﬁ t%gﬁ"f"no a |§lﬂ odrsc?ms'“g’fetrﬂ “'éyp&%ag%ﬁfgp?_%g%dé VF
nmut at i on (WlSudﬁtwnchrhbepkﬁEﬁﬂaﬁwmthisp)poqumtalcdl Bréef synem el Wlith culpgresd  AD
pepti de producti qn DUt PREAL S 0 j;ncrease t he percent age
of the Iongergﬂf-sﬁ'ﬂé Am. no a c?sf'vo ‘}%?%k[? gse{)h@dhé{%y affecting the choice of
7-secretas@ cl eavdgencsiier embrgigrdentiwhe nngnwﬁ?elpncowmm@u ﬂ'dutﬂEEKm 3xelght to
e P i B Pl BB b e
expressi on of (ARP)ATEZelidme E'mlﬂe eaqstemmmf humnrcmmnfcmmml&shﬂﬁmmst rate

Hu- Asp2 ~-sec t.] VI [ riment,
treaunent of h&ﬁgg'sgg ’Wsense ol gog!r‘recgir‘)sclag §§%§Q%| nst
Hu- Asp2 t ransbnm@tﬁﬁ‘l’a@msomtm rWOExenqylsec ﬂldwasnﬂaomwetmﬂmenease t he

anount of e avage
(Crro0) ( Fogup S ECKBMONA RRP R s FRORMAIL vl L A BLE0 PO
facilitate ~ beinceadprsttathe arhwaylgminug pf lbhé”%@@mdmmr MH@thr eased

expression of r I Bl own to

i ncrease accurru atl onéﬁﬁfﬁj%ﬁ%ﬁ?éﬁ%@iﬁfﬁwm glFl gure
10). This i ncP@S@@nH 18 ap isPqnyin DRRLAN K Skcells
containing a_Gul g/l E“fif‘gié FeoRBodFR ok iRoit R Jecifl prbl AT ABlsifAnadft f ur ¢ her

increase i s seen IS cot rans ected cont ai ni ng
the Swaii <A 25“?7\!1@19495 mmOtho lykine rEsigugs S’Hhm%-ﬂmwehof%hckwmoiom ncr ease

cl eavage of ABF:)lumﬂé {h? 9s P GHELASS acil Roforrds, HAEHGhs SEAPP havitgRfltdTh Yosnd

denonstrate Hu- Asp2 faci tat es Y secretase activity in cotransfection

experiments MM@HHWW$E3WMW%1HFF!Et}ml%tﬁﬂ’z&hfsrﬂé&%]| on of

Hu- Asp2 wit h e of
sol ubl e A[i =5 3‘%{ gf S’“S@St i 5*’"*“? ?Qﬁnﬂﬁﬁf&g‘%‘%ﬁ%@@ﬁ&e‘f %ﬁg‘ﬁ
propor ti onat eﬁwyﬂsa{ APP contzimingthe Pricaritese Sleavagesits avhizh have been-gperafly fipkeg her

fect ed
w th PP e ( Seb Pt Ygaflptpte A6 el RRE R hnd sochibR By L T-RAUEATE O) O
APP- VF- KK SEdTPBIN@tS of 8PP whish &aeibees] opembly Seked syamirternidal sigwalpeptideifel] ) cl ones
contai ning thgek eHih3hd &@mYJrﬂ*Zxa a%podr@&;u&l?ncruiﬁﬁ%tﬁﬁ lififfedics known to

alter cleavage specifticity of the y secretase such that the preference
for cl eavage arpcrtﬂmrc,seenmocpm@r glkaline p@SPh@@#Q}mwaTﬁ\-@@reta&sp‘zavaaﬂtrsle@H ectly or

it et ori ol ey el SR B FRRR U RIPGRRMERI | T, Sonct ok (St

Loui s, MO390 Anti bdﬂlyin369nwaliy dbscabed etie finvmtier ethd sboe avilir ke aforPaeadilGr eengar d

at the Rocke ' [ j j EIR%] 5

| abor at ory o%%ﬁ%%ﬁ%é& %’éf fOElﬁ\é%%g% W%B.‘%i’f"g%ﬁwga‘% r |l§ﬁam and
Wonen' s Hos pindafe noyimended astimitivg. s used The APP constructs used for
transfection experinents conprised the followng 20 APP wi | d-type APPti 95
(SEQ )D No. 9 and No. 10)- APP-Sw APP695 contai ni ng the Swedi sh KM-NL

mut ati on (SEQ 1T7 No. 11 and No. 12)) APPVF APP695 contai ning the London
V-~F mutation (SEQ i D No. 13 and No. 14) 25 APP-1CK APPb95 contai ning a
Ctermnal KK notif (SEQ m No. 15 and No. 16)) APP-Sw KK APP695- Sw
containing a Gtermnal KK notif (SEQ B3 No. 17 and No. 18), APP-VF-KK
APP695- VF containing a Cterminal KK notif (SEQ ff7 No. 19 and 30 No. 20).




These were inserted into the vector plR ES-EGFP (O ontech) Palo Alto CA
‘between the Notl and BstX 1 sites using appropriate |inker sequences

i ntroduced by PCR Tr~arssfeckon of antiserrse oligonmers or plasmd D.'VA
constructs in HEK293 cells, 35 bTEK125.3 cells and Neuro-2A cells, 46

Human enbryoni ¢ ki dney HEK293 cell s and nouse Neuro-2a cells were
traasfected %Wr ession constructs using the |apofectam ne Plus reagent
from G bcdBlI s were seeded in 24 well tissue culture plates to a
density of 70-80k confluence. Four wells per plate were transfected with 2
| tg DNA (3: 1, EAdMplcht r Daglopaiceisf & Seddth Algéithrn Usefakferthe Idanificdion bf

Li pof ect am ne i n Opt i NEMartRroteases-hhdVdentifidative of G eteghrotsabarybPrateseof 1 il |

di stributed 200 |,tl. pGenesit WoanmpadpilZrcubat ed 3 hours. Care was taken to hold
constant the ratios of the two plasnnids used for cotransfection as well as
the total anoplerigh «b Mndagd in the transfcction. The transfection nedia
was replaced with DVEM 1096FBS, NaPyruvate) with antibiotic/antinmycotic
and the cells wer &l4sFgtBsneey] PRtRREss SHOY A REPSESRATRINPASET 3 PVO-SImRin HUREYS) £ or

48 hours. ThewgienfidsiOnaG l%%p@.ﬂﬂ@ésﬁluéﬁﬁ@‘ﬁ%iuﬁx? mutmwﬂyéﬁ:eemcw@@ and
stored at -80C until assayed for the content o 1-40 and A(31-42 by EIA

as descri H&d fmbeddrd ‘?)F’éé’%ﬁ!ﬁ THEePELLRPRRTC.PF &ﬁ%‘f’%’&lh%ﬁp ofte G ¥ O3S ol i goners

into HEKI 25. 3a6i0d dig rrYé@ﬁp%‘éarElﬁk?aﬁédtb@@uéfb Foin el efzyfne, BRI em&ﬁtsso@mmﬂc cel |
extracts, Western bl ot protocol | s were harvested af bei ng

trartsfected HPTRYPE RENTHR, IBR%‘“PS?")a ﬁi“mﬁf(ﬂ’l’f’éﬁl’ga‘“ ghopis}3p-2 T‘F‘g""t?vere
tran fsf er g ed t gowhsiteafil THE Bthoeﬁzlymt: E!sthemfafl_eﬁmﬁi&lﬁwa?d attiise mm&nmawdbﬁﬁagmﬁt ] 1ng0
rpm for mn to renove the m e ce e wer e washed wit
O one ©i e PAETERRTPAS 86 SO ORISR of EPadeBt oy ST SRR BES, i
7.9) 150 ab M appbekyrl JaakegymemducadbnmﬂﬁeencétMEDTA 0.1 nmM sodi um
vanadate and 190 NP: Thexl yssg?éo ctll L ess-were centrifuged at

s

5000 rpm and t he subI |‘nat ant”™was red at s the celT eXtracts. Equal
anpbunt s of exwhercX dedotasnheHielihRibg 3 thetdzgmd, lfcﬂhs;treaheedten'mnhi prddemAia@ad Ant i sense

i d t d th ti.body. 369 that [
the C ter m nuiev g RpEvichal o BEEE b B8 etfe s BT Re | mmumopr oci pi t at o
wi th anti body 6E1@n thdhae ekiperctrmerd cm@esrsapjwtl&dﬂume}swcy apseovondy a

t h I PP. F
pr eci pi atzt) ngha?ﬂ)tf)".(l{g?\g%fiémgs s@t:cﬁx?es%?w Eﬁ)&ﬁi a ce% P.g B?l? cm'x g Pé%nfb‘ or

Western blot of e rom nouse uro raos W|th
Hu- Asp2 and A®R- mthPOSWsmenmﬁPWKdemotbmlmexeqmalmacm@mgslh@f cel l

el & (NOVEX) B EP BRI T R o CTro0 i seer ctase

product were det ected with ahHzbody DEHB—S3o-Resut€¥047  Transfection of
HEK125. 3 cul |'ﬁhxé""rﬁdﬂmﬁ@d@%n@h%&&%ﬁ%&.%ﬁskﬁ%ﬁ@p‘&kmmﬁa°scBﬁx 8 ufer oduct i on
of the CTEF ~i-secretase product in corrparlson to culls simlarly .

transfect & vithes apamyl petcass (difpre vehichpy %@@W%P@eswqw&m@m@pz 1
reverse 8c Aap&n%mra_ﬁgg&mn In cotransfcction experinents) cotransfection of
Hu- Asp2 into nouse uro-2a cells with 5 the APP-KK construct increased the

formation of CTFOJbe limjted lgpeth ofithe qvkprystic apnagd papisase aqtiyesire MRHEM ST, pr essed

Wi th APP- Sw Kifficalt iglibaé ES0EdMeQfond¥oPndielbeqieiide N ES @ qR463 I:ﬁttamsl\dvulagerrut ation
that increases ~i-secnrase pr ocesskﬁﬁl Cotransfection of Hu-Asp2 with APP

has little effRepcleatdey pfFo it B et i digmniikseita srag doth aspapyl BrRYs 35%Y°abov e

b?C‘Z\%L oungo (' sT:abtons%tstdﬁtcmaeu ©'thet 01 @leglins lgMﬁmGeTﬂmClefegbﬁlgExﬁm{chtﬁ g;lt) er mdnus

o] i ncreases A~ i de pr.ocessi ng_about t al t ho an

A~i 42 pr oductﬁsﬁﬂa‘F%ﬁﬁfeﬁE‘&d{W% }30(?/9%(83% 88&?% 'at‘ﬁfi' Oﬁg?"i‘ﬁ"b"'t“ é‘%ﬁ‘i’vel y) .

Cot r ansf ect i cid @e c@ﬁ&?or\&xdgh)yﬁé?ﬁénw obéfi reddeg fafe (ORBRfRs Bk bla:.%(?n mad A342
ation_of A340 productiqn by Hu-As i S nor that 3

production. The stinmnu

fold, while p‘p’&aﬁeﬁ%wptﬁ 2P pse %P@a@é&u bt fwa?ieiﬂmtﬂaﬁ‘am

cot r~ansf ect i RghePEukhiyo 36t Aovd) dspitfT pldcase N ink wct:g:mmﬁ&t @B tdvalopsd 1

i ncreases A42 production. The APP V717~F nutation has been shown to

i ncrease ~secretase processing at the A342 cl eavage cite. Cotransfection of
Hu- Asp2 with the APP-VF or AFP-VF-KK con¥tructs increased A42 production (
atw fold increase with APP-VF and a four-fold increase with APP-VF-KK,
Table 4), but had mred effects on Al 340 production (a slight 2d decrease
with APP-VF, and a two fold increase with APP-VF-KK in conparison to the
pcDNA cotransfection control. Thus, the effect of Asp2 on A(342 production
was proportionately greater leading tv an increase in the ratio of
A~342Itolal Ap. Indeed, the ratio of A~4?Jtotal A~ trashes a very high

val ue of 42% in HEK293 cells cotransfected with HuAsp2 and APP-VF- KK 48
West ern bl ot show ng reduction of CTF99 production by ElIEKI25.3 cells
transfeceed W|th aatlsettse ollgorrers targetlng the Hu Asp2 InRNA (rlght)
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5 Sw-KK. Tnble 4. Results of cotransfecting Hu-Asp2 or pcDNA plasm d DNA
wi th various APP constructs containing the V/7/17-~F nutation that nodifies
Y-secretase processing, Cotransfection with Asp2 consistently increases the
ratio of A~i4?Jtotat A~i. Values tabul ated are Ap peptide pglm. to pcD~l A
Asp2 Cotransfection Coaonsfection A40 A42 A~42JTotal A40 A42 A~42/ Tot at

APP19218<4(06 - - 9 - S224216
550610821 101258401)" LULRMRIE (2505 58 210 UL AL PRlbE souin SOLERs s
Bact eri al expP&Ssr BSGahotifuwasrisekipPthe se@rcmptichowds ovpeadd fowdimedloreqever Al Asp2L
in E coli. -, . n E. toll after additiot? of
N-t er mi nal sggﬂéﬁf‘?éémﬁﬁ%h S ofih %?ﬁf‘/ggm SEQ ID No. 21 and No. 22) or a T7
tag foll oned BEGEN{RSsPpd'se 8 | eadfsiefissqueascecofdSELratd) fDIFASTA famuit No. 24) .
Alternatively{ reduction of the GC content of the S sequence by site

di rect ed nut ap®rdsdex(30APTOR) usedfinds (DT dmpeortitie yi el d of Hu- Asp2 (SEQ In
No. 25 and Noif (®8>®4). In addition) Asp2 can be engineered with a

proteol ytic cl eavaepe=sutse($0.58493) D No'*geR®siand cbedid afi@&iyst DTG*pr oduce a sol ubl e
protein after exprresst mdeximest,”DEGY) di/Mind sdend DTGM of t he transnenbrane
dormai n andocyt opl asipp@>0)girinif (‘RsTebsi"St1.80 ) of t/Mmeparehitst/ane proxi mal regi on)
tt ansmenbr ane}ldomai n, and cytoplaslnic tail is prefett,rd. Methods _ 49
PCR with prinmkrs containing appropriate |inker sequences was used to

assetnbl e fusions i A !NN ] : ence

nodi fications i ncljﬁ%ﬁﬁglegc '{f’ggéfgg “‘?"%E%E?%%?\&L 1 gﬁﬂﬂ%kglﬁﬁg&%r caspase 8
| eader (SEQ | #ownlaged fA8n fipishngetipc.ulfpubkbalabgnsvorpe s farsequerde eluisredhiainitd t he
expressi onsveghal ﬁ@b%%ﬁsdrm&l}fé@l@m 2 wawm-.&p efth FeoR O Jb Rhardleb e S
expression of a tag preceding a sequence of nmultiple cloning sites. To
cl one Hu- Asp2iesse Jhiavadeer soddsgan ceconde ware climinaied magualipfroda+, the fol | owi ng

ol i gonucl eoci I bl i EQ,?“ ed Hu- Asp2
sequence: #55%%%%%%%%H%t lOE(%lc(géseEa& m %J.)@%LSS), to
#554=GA~1~1GC | ZTCATGACTC ATCTGICTGTGGAATGITG (SEQ I D No. 35) which-placed
BanH and H ngespissiddrisdubsagnsi ng the 5° and 3' ends of the insert)
respectively. The Asp2 sequence was anplified fromthe full |ength Asp2(b)
CDNA cl ond®l i nt o PODRRTREH ZiCAgPah EoniRiN A Stss AEbauar ppe If s R L]

fol | ow ng t herepmstdf AGindtiRNy sphced thfisk iR 6lfrith eeQarAd gerl& | EMEmARNSAhd dighbér of Xt €NSi on
at 68Cin a tm-ste&ﬁgcmc%gcl e for 25 .cgc{hes.d TIi$ 5 insert and yector
were cut wit hEBEARFOER IR thy Crfraeps BSPATRE 5 By thp grdgr of d 'P%WB?St%"l oMRFR}dgh an
agar ose gel) mbes dsfifgrédd cover prgatéribanBagi of tHodAelepdpaénome ki t [ Hoer hi ngcr
Mannheinl. The |i gﬁ%ﬂirgn reactli on_was utsedtto transformt t}%HE .colf' strain
JM 109 (Pronega) Bie SHREEY RIEFEES SPUPR A Y PO TN 1 BRPlY SAS % U asni d
( Q agen, Q2apr spestraligesgduplicatin  E2k\dsatniemncins srakyweisie motifd(SMiGincatld e
expressi on usj i ction,wth i b- t.hi oqal si de
(P 75, the 228 ainb B Mblee O BLR R e SBL A0 ot vRRMLG P, 57

(St at agene) . Bacttagsposdn pratéasesragshomadianegy af wwbunits whicharohdmalagoestea ginglsence of

0.5 1,0 wi t h e el et BRAGE e kIR U0 B PoBple B B 0 00 oy

centri fugat i ofrtabde forlponeingin whish ZhedX§({To@ cesf erotrraddt letsetwige. Thigidamified aspase

| eader (S I o 2 C . ainin
Lhe T7- Huhsp diaeineiurha B G0 bl O Sldud R e s PpeplR 2L T 10
site, and t heifn vwhicd theposifiproefitheoasprity bepspins avagsuggesteerof @ waydomain suehtes

#554=GATCGATGACT, GAACAGGACG (SEQ I D No. 37))
#560:GATCCGTCCTiﬁs%$gg%%?A%CA§BGAE GATAGTCATC

In addition, the PROSITE eukaryotic and viral aspartyl protease active site patlern

PS0014] was used to search Wormpep12 for candidate aspartyl proteases. (Bairoch A.,
35 Bucher P., Hofmann K., The PROSITE database: its status in 1997, Nucleic Acids Res.

24:217-221(1997)). This generated an overlapping set of Wormpep12 sequences. Of these,
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(SEQ m No. 38) were annealed and ligated to the vector DNA. The 5
overttaag for each set 30 of oligonucleotides was designed such that it
allowed ligation into the BanH site but not subsequent digestion with
BanHl . The ligation reaction was transforned into JMLO9 as above for
anal ysis of protein expression after transfer to E. coli strain BL21. 50
In order to reduce the GC content of the 5 term nus of asp2) a pair of

anti paral | el sovangeauenges eontpinsd trcliTE 61 PHA Mygdlsanden BRABEESRIOH PRA¥ES in- 15
am no aci d p%ﬁxte'sﬁélﬁmémh@f@gﬁ Jggegﬂg}e(“%!%@oﬁdaiﬁ\m samfe2oSHd ciéfd (F21H3S, new

nucl eoti de se%uence at the 5 en asp2 did not change the encoded am no
aci d and wac F2hBkband B21EB{7) svigeesting thatghey reprasene s tamgly of prpreinsthagpsebite of t he

sense |inker j ' : CTGCG
T aooooaee A R T R S R P e o sense
linker is 5 5indEIRBGRAGERETOCHESEREREADBGAGRIERA OACEECAACCG 10
CT ACGCA(IIII)%?@%@ ' ' .
phosphoryl at e I'n -e£ S ég)eﬁéfﬁg Eﬁlgbglﬁvf\ﬂﬁﬁégéff%%m%% §°g€|‘ s%- 4ncﬁley wer e
ligated into agrihyfNonBbep!2 failndilogrngaljadditieraboandidat epatypprofepses mdhoct or pTAC.
For i nduci bl el S R draR I & BsepRbdPY |

b- D-t hi ogal act , bacterial culnlres were grown in LB broth
in the presence oBLAFPK stardhiwitheachi@@leggrsnequenta azainsiVB§-RROT. Ggnfisnarte t5
growt h at ;an 1gRGE Rbedtbdbnat RO 3 Raslind aaéelt%-gﬁnii&ﬁolégub%e Rlowa/C. The cel |

pel l et was harvested by centrifugation. To create a vector in which the

| eader sequerfeREmatianaspartyl erotrpees: 289 tet TGHRE wis snmehgramage dipaKlycdittase 8 such
that this |ihafiRlcease 1P Z2084/ RN HE7 RAGLIYVubusik Wich Rt Bk ef M nal
sequence GSFV (SEQ m Nos. 27 and 28)) the foll owi ng procedure was 2u

foll owed. TwICPKESHRBLIPERICARF BAMBYIAR 890BFCFSdes cont ai ni ng the caspase 8

cl eavage sit eidaddidn:#571=5'
GATCGATGACTATCTCTGACTCTCCGCTGGACTCTGGTAT CGA. 4ACCGACG, ( SEQ | 41) and

. D. No.
#572= GATECGTCGGTA BpeRresenitipictamaacthsIsaror chegkeyatt 8lIWEEG m No.  42)
wer e anneal egragdlytcippRbLig aties Wiid cdatorth Rathe B slraRapetifihte 6fle WM h BanHL

After transfornati into,1ML09, the purified vector DNA was recovered and

of i ontat | on JTOUFHE DYEEHRIGR BT FRET B eoRA" G s FAmE BUOSHA PET LAt ho

fol |l ow ng ol imjgnuldrefort pfbeRle Wati€yingsaethiniim forgausatibcafttheoplaque addhenge| ect ed

Hu- Asp2 sequenge; #573=5' TCCTTT J CGT CAACCT) (SEQ [LD No. 43)

30 #554- - m&ﬁ*wé@@%&w&%@%&%a&wﬁﬁ%wﬁ & pl aced

BanH and2H rwhioiel gesonbecsgarf inath kfegugys tdesiffel seyvemdop@h readiols frafiestiine adhns ¢y the

respectively. T 2 n | T f Asp2

cDNA cl oned iunlf%%ﬁg%%ﬁ@a%mésﬁ?\%c p%éd%gggdﬁt%g%}&gw B%g”%‘é#"%ﬁtﬂ’té% h]

fol | owi ng t heomprssftecomplsfesomplombit ©fisush protepicd inasohple giulipelinlarcaliaryelg- &

ext ensi on at Ny . i and
18 thydt (BBl PRl By bkl WY € Bopend W BOELY

vector were cut w by el ectrop esi s through
an agar ose ge¥ase bhdupliratign b 2nesstrry geritel Rapietthprcendidgia ripanylipratcaieBoer hi nger
Mannhei nj 55 T@)dﬂ%@k‘lﬁﬁﬁ BRACE 1199, 2)\Rére t2R8l 10 Havd HoHoRlgP [ hddiRalfan gl | Strain

JMLO9 [ Pronegaj acd col oni es
sequences.
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5 were picked for the purification of plasnud (Q agen, Q aprep m nispin) and
D ~I A sequence anal ysis . For inducible expression using induction with

i sopropyl b-Dthi ogal act opyranosi de (I PTG, the expression vector was
transferred into E. coli swain HL21 (Statagene). Bacterial cultures were
grown in LB broth in the presence of anpicillin at 100 ug/nt, and induced
in log phaseggn @At tioRePRoR] Himn Asfhri BrbteksedlYhd PAhdsor to 4 hour at
37C. The cell pell etpif At M ie B gcentri fugation. To assi st
purification, a 6-H's tag 'can be introduced into any of the above
constructs foll.owBgh Mifhods: | €ader by opening the construct at the BanH
site and then Ii1gating In the anneal ed) phosphoryl ated ol i gonucl eotidcs
cont ai ni ng3t h€or5¢wr+¢mmdcnnné/siseﬁ€¥n@@bmsﬂ{%m&ﬁemm CCATG (SEQ m
No. 45)) t5 #ggpe;;;sATCCATGGTGATGGTGATGATGC (SEQ m No. 46). The 5' overhang
for each set of oligonucl eotides was designed such that it allowed ligation

into the BanHl si tEabawgtiverhomolngh searchesof EST quahases withiheCEASRHIE2H har at i on of

Bacterial Pel kg 438d #96rs0 selRGL&rhiRk ttedehiGhy hGRI RSRALR Horddlogiks, O growt h
was dispersed into a total 10 volune of 200n¥1 using a 20tnm tissue

honogcni zer pTBLASEN sc3Gbe with KIZHT 2rspevedihamologydeicathepsin Dvrathepsn EO, OSM EDTA,
1InM DTT. The coadsiech gﬁ.\./béﬁl{ingéun@&ﬁ%nﬁrf?pﬁ@&%ly 33VROB T ot WAHiR the ad¥vE €7 T he
pel l et was dispersed) an additional anmount of the KC solution was added,
bringing the stk alsfailedoddenifyony piditiong| pavekmapmpion stpad SrokdfbgBHY zed
further for abgifiesing heth RRESS gBfonRPdbabip BanthdsR8lylaRBig R H¥BsoRBOR Iy The

m xture wac then passed throughh a Ranni e hi gh-pressure horruggenl,ur_ at
10, 000psi . | nPraiepse whishdn & FRiesentad by 4 gghe (ALY that 3rose throush depligationni | e t he

sol ubl e fract jfaroNeguert Medficdash ofdh@nde@falifeh@nt sol ution was centrifuged in a
GSA rotor for 1 hr. at 12 500 rpm_ The pellet was resuspended. in_the sane

sol ution (Without TBA&SHNprarghes wih TAEHRZ the remaluipeC- e satitbU e URHiShe at
2,dQOO r gm A; $e9érall BB %ﬁft'ﬁfaiseﬂbmmtcﬁa Bl idne Gditi:gtan'w@@?ﬂhﬂﬂélspmh ’“‘“5?‘2‘“’53’85
adjusted to with t me sql ution, un far roooal , rpm
The pel | et wagggﬁeﬁ‘s}s&?f? o *H&IBP&L%S?‘S%&W%%HM??I P& vol ume
was adj ust ed aginsIZWISS-PROTWet dale et the aativs sitewidtifsin fheisajuerice alipnadbgienthe i ng f or
5 mnutes. After centsifuging.at the me .speed.for 3 i )..this
procedur e vvasacﬁé%%‘éf d’.‘hﬂi’%@“‘%é Ipf°é"'t”°\f\7a§%é'ﬁgFé’gﬁ%vﬁgnuﬂgsaprﬂa%rg%gﬁ%afﬁhﬁworrfL of
col d wat er2p pagainstrigfeSdaeLifeSel B, and the putiih EST collectéms idedtifige 1Q2ESTSframsed i n t he

GSA rotor.. The, . .pel ket has. h eni.zed for. m put.es .at Q vol une

adjusted to 5@%8%5&1\[@%’5? g'anala °g’rb,¥°§t“ﬁ%?1£m ﬁcu‘h‘m %rﬁﬁé?ns?qﬁﬁnt%gss?%i) ght of

the resul t ant cqpeg foptd inaeblic/ESToepllecBonyrinohavelbeen ssegibledarae esinglé cqpeg | et in KC

sol ution, 7ol o) §PALTLLHAR Blhokid R FTURP b TG SSalich | N L1 al Ty
et. an a

prerare the pe sanme sol ution was then use . Itironal thrte
times for resiadisuessha they Saiod tenfindzany bits.iv the flatahase forthecontip) Nete hatbmB§Eni zat i on
was then perf afnfrgfl el R ﬁmaﬁ%fmggfes@&donﬁpm webdftida? BLASTNQdarch
rHuAsoZL: A ratio o -10mt Sr am of pellet was utilized for solubilizing
the rHuAsp2L efitbimhSPlcagpiant|tes rajand wopsdiST serusroes BIa0Segreveaed F bpBPIPEAS was

t hawed) and 15@ffh edn AMNbELARERI A8neBb311 53k MVEGE Qiode I3PRAGeNBEK added.  3M
Tris was used to titratc_the pHto 8.6. The pellet was 15 initially
resuspended i #eessipmeunghea W 1853 respsrtieldn usi ng a 20nm ti ssue honogeni zer

probe at 1000 r pmTg[IAS TN s¥irkHeS with thelali@iibied DNAGEGuaAce 46 HUOASH) d3@iHdt bkhi Or tO
centrifugation at 12, SOOrpmfor 1 hour in GSA rotor. The resultant

super nat aff whifeSegfdrand é‘??tRF‘)‘Plﬁ‘u%%rddWWBGFH%‘%’E segendorstated bympgsegyenasdHey ot or |

The final supgiflepiienitddy b biaple BSO! @6b62YS) "TrbHlari TS pardl cONARequéile
| mobilized Ni C;EZ| Af tni ai gv CF]q?omat(gerapr)]v of éoj ubi I?zed r AuAsnZL: The

fol l.owi ng sol B¥eassinglePTRE molikwhich hes heypology ia Hie atyya sitsepotif of a RavisesPapyy g. o,

0. 01M Tri s, ehsaN@M10. 5rnM I mi dazole A') 6M Urea) 20nM NaP) pH 6.80) SOrM
NaCl B') 6M Urea, 20nM NaP) pH 6.20) SOrM NaCl) |2mM I m dazole 25 C) 6M
Urea, 20mM NaP, pH 6.80. SOrM NaCl) 300nM I m dazole Note: Buffers A and C
were cai xed at the appropriate ratios to 3gi ve internedi ate concentrations

of Imidazole. The 50nmil of sol ubilized mat®rial was conbined with 50ml of
buffer A prior to adding to 100-125m Q agen Ni - NTA Super Fl ow
(pre-equilibrated with buffer A) in a5 x | Gm Bi 030 Rod econo columm. This
was shaken gently overnight at 4Cin the cold room Chromat?Brayhy Steps:

1) Drained the resultant flow through.




2) Washed with 50mL buffer A (collecting into flow through fraction) 3)
Washed with 250nml buffer A (wash 1) 35 4) Washed with 250nml buffo A (wash
2) 5) Washed with 250nl buffer A 53 6) Washed with 250mL buffu B 7)Washed
with 250mL buffer A 8)Eluted with 254ml75nmM | mi dazol e9) El uted with 250mil
150mM I mdazole ( 1 SO1 )5 10)Eluted with 250nl | SUtnM | m dazol e (150-2) I

) ELutod i th 250ma0Mk iazel Byl IADGILA N B QC 00T

| m dazole (300-2)1 50mL300MM I m'da
Chr omat ogr ap h)Perlilé's\gdl tsing tihkjoinfarmatiss wiolypeayidad meuftﬁeddz@ﬁmﬁmcbugh 300mMM

I m dazol e. ﬁ@é dftia dfaggasesaﬁo%'c*tc aﬁe&xﬂ?ﬂ drbikifi motiRAYEM xhéﬂu?'idaﬁs&' c

(150-1) fractl 0 ontal ned contam nating proteins as visuallzed
Coonassi e Bl usithr tiePeabitg dicionat{dotifson 61-Gi%) arih¢ Biag daBRs2 and 300- 1 will be

utilized faqr n e ce they contained the greatest anount
q ﬁfl%‘é@)&)m E‘Bﬁﬁxg‘ﬁf‘ﬁﬁ S@g{‘

of protein (see I ned gel). Refotdi ne Experinents of
r HUAsoZL: . Fx~~erTheepen feadismirame ofiC. degat5gend TIEHO. 2K kasaisadito fuetNNGYET, 3M

Tris) pH 7.4 ?%1 . i QQ@N and O lgfo
respectively. iﬁ}gs wai;‘(Pc H‘B%Lb&g&g ngﬁ%\ﬁ%%o S |‘r$°|f°ng W th 200 of
(4C) col d 20nVBNARROCE v derectads (el Na Gt CDNhiCBmdinlthisb@riggéﬂQ?& was phikinddr ea
concentrationg SBGRE e I to set
open to the ai @L’alg[wgkéméagg%g%&%r set%ﬁ% gﬁg_}%ﬁ%ﬁ%f Leoaltn ré ?

hours at 4@, g centdinedivithingdone tl BE392QIexugaled dht mermp@m dlmgeatqdﬂpazﬂmvl NaP pH

7.4, 150V NaGlohead0Ri6k sﬂh}%ﬁf @TGD8E oul Rt 5 ?%.fai REShpl&L. Y'n{e%m&%r Fet he

urea in the solution without precipitation of the protein. Experinment 2:

Some of the 15-Aspdcefinecsequeacecimsdeiprmineddy ) Magghog RAGE analisiusing@ihpmer,
10,000 MACO) tpil@fhlatﬁﬁ%grgreﬁﬁ' CUNAEEﬂ?fa&t(@Bﬂétecix) A f"'-a%u&ﬁ;ﬁfllb@ducl@&ﬁl@ st ayed in

solution) with no visible precipita ~' xnerinment 3: mL of the

150- 2 el uate mersﬁsw@dowfﬁ epf/efyiane 1883920 was pairrd Wlﬂnthaﬁdscmntner saeqlﬁfnm

concent r at §s0n @i N¥athaEMy cONA Gnchaf aaﬁﬁ&%&wekysmmmcwpmdak wied
suddenly (while stirring W|th45rrfL ofdn&4c col 6. 8) .150t nM

NaCl. This soMiftstsaupsehhieycle FgusnFing2p h&m&wafmccmse&eh'ﬁ? tva'nhan The

sol ution vvas k&f¥ENCe 8f dishe 863800l 10SidId The Borhpléte ddinFisEfubRS oPHib-Akp-1 GETHN Ng MEA
to a final [P%ggtratlon of OImM This was stirred slowy at RT for 1 hr.
Cystam ne and O were then added to final concentrations of 1n1\/| and

| O-tMres pect ively. ThSc&aﬂ ithdr&@ting\RRwss hrd pRcknSin @ pyimaty adind a1d s&@cﬁﬂcnut es
P11 2, B8 PG RIGH intEsAGnS , ARSRAED, SR 0P
apparent prec rzp it SHQ nmz)lo 2% pecestigmedt e d cahlydcﬂ:mnﬁm(&omgmg ovo cbphmmbe
otabi 11 zed pr SFA P el MR ol RTINSty Ritist Birr e TrlomoReney
gl ycerol . Aft estivd lsnaal metifsis abdue200ertsidueawhiviashoslt ooredpant to (BOEX pe@aisize Chbout
10mi) of the prob Gl WiphM photdald dormlalh. MérdnfikeiddfyS e 3456hcP BfiiaidsQ"
25  predicted transmembrane domain (residues 469-492 in SEQ ID No.2) near its C-terminus
which suggests that the protease is anchored in the membrane. This feature is not found in
any other aspartyl protease.
Cloning of a full-length Hu-Asp-2 cDNAs:
As is described above in Example 1, genome wide scan of the Caenorhabditis
30  elegans database WormPep12 for putative aspartyl proteases and subsequent mining of
human EST databases revealed a human ortholog to the C. elegans gene T18H9.2 referred
to as Hu-Aspl. The assembled contig for Hu-Aspl was used to query for human paralogs
using the BLAST search tool in human EST databases and a single significant match
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15 bi ochem cal anal yses, and frozen at -20C for storage. Exanple 10.
Expression of HuAsp2 and Derivatives in Insect Cells Expression by

bacul ovirus infection--The codi ng sequence of Hu-Asp2 and sever al
derivatives were engi neered for expression in insect ails using the PCR
For the full length sequence) a 5'-sense oligonucleotide priner that
nodified the translation initiation 20 site to fit the Kozak consensus

sequence was FEPFRECHIithaparoxigielySafesbarpd idpmtity vasdound dmthalfSeq Fe nat ur al

Uansl ation t egmyal 'SQHJJ:EQL% bf'ln&é?‘?bfdﬂ?&‘ﬂsi‘ o?&glf'ﬁxﬂliv%{hfﬂ dafpdsisf i cation of
t he pcDNA3. 1( hy ro)'Hug_Kagz te sec Exa Two derivatives of

Hu- Asp2 t hat #ailehieirem MP%’#F&PMSF&'HS%WP%eC%Mi%C 2636235pmdengifieb g and
No. 30) or depeligid hiss &g@ﬂ%%@@&hdmm@&%ﬂn KRS CRastobliirdecbh St i di ne

tag at the Gtermnus . 32) were also engl neer ed
usi ng the Pcﬁncyrﬁ@dscamles*y s&@¢a%s 08 PPYSIEHEE- bt denespriaingd 2 dempipe d268hove was

paired with epd bk Al rat lhi?:’ﬂé&c@ﬁkﬁ%mﬁ&"ﬂd;(olylxﬁudéﬂﬁtrlﬁﬂé&%%x@m@am' ation

term nation coI on after col on 453 (SEQ I aé i ncorporated a hexa
hi stidi ne t agATEIordvwe ey lasmuamﬂthweﬁctﬁbwqmrsw Bregressree efte PCR usi ng

PCDNA3. 1( hygr glfibiesASPirdhoriSast v ﬁ%&?@TM@'s&ﬁ%%&%nfﬁﬁ rextions

were 30 p~erforncd anplified for 15 cycles u5|ng ner ase
(Boehr i nger - MEFARS] fybsequers quericheldatprrelesses of thdiife ‘PG.ESFHE‘“P@a&W‘H'ﬁdﬁ? oduct s

vets di gegp edadaRiohBBITE sk 2Bncdlt frbm BRGRA dstrédyid NNA xlﬁaﬂ(dssmﬁ)edxatt p&ele and

Not | di gested bacul ovirus transfer vector pVL1393 (Invitrao ort| on

of the I|gat|Bﬁ§°%§d%%@dliéewl§ﬁﬁwm°&ﬁ%@§?§ﬁ?5 '°!zfd13§69ﬁg|sas wqeé

fol l owed by aﬁérbhic?&'aﬁd &ﬁipmam uedfedloB botNTRtranidh. aGIH N andSis B Riaar ed by
standard al kal i ne y

si s and bandin |eId t he bacul.gvirus
transfer vect‘&sgggﬁ\’l‘_‘ glgn K9P i%%cig’ QW fed the 0pgRTTeALIAG o T\t
Hi |S|) b. Creatipanddy %mmdubaﬁuhmg fmgﬁ&aﬁé\dndslﬁﬁ@ﬁhiuﬁibn%dcﬁx?9 i nsect
cells was per jtxd using standard ne s.. Expressi o trunsj ecti on
Transi ent ! dIBESP‘é‘b‘Ihé ’é%ﬁ?“e%fé’f"dﬁ%‘r -‘%S:E‘%ZBG’I'WT%‘M 9@“5 6 in High
5 insect cel I@sm ¢fele ATGadicudngiigh the @38698mby & ps Rl déngth. \F&ﬁﬁeﬁﬁoxﬂ| ZIVS-His.

PVL1303/ Adp2 “HPETH FOE & eéﬂ?%soés' B P L b0 BB A BB IFE Ui gest i on

wi th BamNl  anidseNgonlin elok mbzslsmadre mdlmelasﬁm thaamihs\intthe idiegiegs bB2b pTZIVS-Hi s

t and th d f dt
ST 0 o Gl SN e ST R30I BBl o0
above. Forot rvmskeuhmdby $i }g#ratﬁon M@Ehnad)@blusnmhmmippmmua Markefhorh Fi ve

f ' 0 j | ed
serum 11.2e oA BERE Rt} 0ol LRI WA Rl et 02l o0

free medi a sushpicé Aeresion oflenes 2696295 phdit3 8690 wastpaimdcrite theaTidgensnpamesi NPl us

| i posonmes (| rg#g,f Mk r large
scal e transi ent t“?og’ﬁglfectl o%?é%y‘:&e\x %&ﬁ.}keﬂga&&?:ﬂ%gﬁ%e smv\grﬁcepgl?at ed in a
150 nm ti ssuePreqHctsees difetly saangnast by isls swce&utsa@ﬁ %WP@WW% for
15-30 m ngs eswiu e kéagerkb@f@énké@mﬁmwm@h%% n?d?é@ggam & was

prepared by nui ag 20 serum free nedi a, Asp2ATM pl1 Z (+!- Hi s)

DNA end 120 E?fIHWPPﬁééﬁQPﬁPL@%ﬂ“ %éﬁﬁ%@% $d&??ﬂ"éﬁ¥&er ature for 15

m nutes. The ptat 'S@&xﬂ]ﬁﬁéré’suﬂ@ﬁatm%m EQanE B%Jﬂ?ﬁnnﬁ' &hn&icz&s@hdeﬁce&iﬂﬁur epl aced
with the DNAl| i posome m xture fir rc roomteﬁ rature with constant

rocki ng at 2 $§9ée) diguardiand SERP Np- ﬁl qnd - ‘hﬁ?&@ (Figre 3 I} Mo-t6heBY sh pri or
to incubati Orkeélﬂﬁcc@cm5a§§n£;cpgdd @FesfBubkin Gin ISEOUDMNOE and S8 IINRY, %),R0St

transfection the nedia 25 was harvested) clarified by centri fugatl on at SO0
X Q) assa?‘éd Frorsegmept and g atelytic BQP%MW‘&‘W%?RRSWH’@”M peategps astive

expression, td\e nfpt (Fromse). tma%deﬂngben?& firSd Al sefBRACdctivedelmbig isSUr Vi Vi ng
pool used to prepared clanal ce Limtin g dilution followed b

y
anal ysi s of tYiEeRlkfiede dedd a!“%é\?éF’da%“de‘E“‘éﬂm& Aspeg(p) ad caasistsiof 498 Hu- Asp2dT™
and Hu- Asp2dTivksi-394 dntife R Bresi@fes, B As g2 () B RULRE RHaf reSRAHRIAL Mdr@m Hu- Asp2

resulted in the secretion of the polypeptide into the culture medium
Fol | owi ng protein production by either b@mcul oviius infection or



transfection, the conditioned nediumwas harvested, clarified by
centrifugation, and dialyzed against Tris-HC (pH 8.0). This nmaterial was
then purified by sucessivc 56 chr omat ogr aphy by ani on exchange (iris-HCL,
pH 8.0) followed by cation exchange chronmat ography (Acetate buffer at pN
4.5) using had gradients. The elution profile was nonitored by (1) Western

bl ot anal ysi sm%;gsﬁ%? L%LQ&‘@EJ&&’ onthyrd3 ﬂﬁ:cgﬁk;?%mtegﬂgm&e@ﬂm‘mm h'tQ?EfS%

descri bed ire- e Hu- e condi t1 oned nmedi um
was 5 di al yzeit SEQADN-4 andi 4304462 indYEQ NS 6Dpcanheir Guierinfni wabwdwmmeal

chr omat ogr aph ' d ggg[rt graphy.
Sequence anal 6’8%&‘5% oﬁhﬁeﬁk&&pﬁg ngg iﬁﬁo?}sgppro B gl ed t hat
t he signal peplmcdieetlapt Hedsplc| eaved [TQ—IG I t LPLR] to Exanpl e |1

Expt ~essi op of Hu n ﬁl—‘@c §“§m &Eiﬁ&ls S3L 9. pvabu~A. rp- 2L
K el e SR e AT m@w‘% Midns e

manmmal i an exprzssnigon vec

whi ch cont ai ng t L‘ rom)ter a P nX q ‘}/I ation
0 ar o' ef Mg =@g§t“3&\°n °‘?ﬁé F’é%ﬁ%ﬁ“ j ebrorml A,
;S)Ic%rl\llie EL?+) Hyjér ol Hu- Atsé%g ar ? al kal i and handi ng m CsCl
and conpl et el ypps[%’iﬁﬂgﬁgg Wﬂ%%ﬁ%g? CENEs ‘f a5:8¥u$ %’Z‘“\‘ ?’ﬁey of the
di V~i h K1
bt ai ned 11 oneRE AT "FriHEEr **sﬂéﬁﬁnca%m%a?rgmﬁﬁn VRt () ool

a- MEM Cont E%OQ%V%SS%J ?e) sugéclgé ?EIS:A FQ]C?%gan Wﬁsoafy nc@tfhc CHO- KI

cells (60§ rans Sa Wt gro al one

(mock) or PcDNAR)s ﬂméanzlgu(g;eg{ol; Mﬂcﬂgié 9%61@4@' HnC PR RRRREFAPIT/P as

Bﬁz;)lrmended by e suppll S were tr e ‘prasmd 25h
redli um cont ai g ABEEe %?&é?rﬁ‘“ﬁégﬂa‘ni*g{‘ﬂ#aﬁ&f@% 3“%%82?%%%% P
(+) HygroJHu- Aﬁi@? —b&%

t ant
cells were cloned by PI m t| ng I 'cﬁ hiied Jbggoﬁnpqlsws% ﬁ*ﬁ?g%gﬁ?. Eﬁ‘%fm fhgn
i ndi vi dual  cedgnyhbRS2 Ec%sf&lo@@d 9? DHK séﬁﬂgce%gﬁﬁ'ggve\’@%dcﬂﬁ&x%@@ggy

Western bl ot analysis using a polyclonal rabbit anth serumrail sed

agai nst rggongi &ﬁﬂ% sd}ﬁc&%pﬁ,erférﬁmde?@r thy/5' Q¥UE S S AlkideAsf2GAL lierivhEBdm
confl uent dishes tech cell Iint were harvested by scraping into PBS and

the cells rccggu&ﬁ@dquncemgw‘;@gatl on. The cell pellets were rcsuspended in
cold lysis buffer (25 MM Tris-HC (8.0)!S mM EDTA) containing protrase

i nhi bitors angolkdR dnbdgierdcy 8RMysBYf 0 MuRRE APD gedEA Tnusial BOT Qqatack MENTLr ane

fractions were separated by centrifugation (105,000 x g) 60 mn) and

nor mal i zed angdadisy sPortlinQf Ble AuhbO BARION A W RGHdnRfediR e GehtPik BSPANAM0I DY
SDS- PAGE. Foll owi ng el ectrottansfer of the separated pol ypeptidcs to PVDF

nmenbranes, Huush§theHLAN TRt itodFsd GRIRCAQD chdfihd@quead2ls the 30drY.- EldnsAS P2
antiserum (1/1000 dilution) and the aati body-antigen conpl exes were

vi sual i zedo usg3nEosat Hisplhyre sPHGEREAHARIG 16 GRjhufhad Rued@dverd328pt i - r abbi t
anti bodies ( 11Z500). A specific imunoreactive ptntein with an apparent M

val ue of 65 kDligowdtteotdd gHithe? @airsr3peaifiadNA3hit rdgiontdf hoaetAbpASpPR theh apiesiedded cel | s
and not nock-transfected cells. Also) the Hu-Asp2 pol ypeptide was only
detected in tdnd usEdndanglEy fogdad ofl) mnina gemkt Mirinb\gdnbmiclDNA)desed &omataia Si gnal
pepti de and single transnmenbrane domain in the pt-~edicted sequence. Based
on this anal ykbSyl], saoaeplifizd frcetle POR (25 oyties) siskiompriadr ded\spdcifitForahuridd- Asp2
protein and this production cell lines was scaled up to provide materi al
for purificatApdanditi¢ prodwissanalgzcdby agacaserpél @etophbressS (The prihéry&t Zoo-1 and

CHO Kl | Hu- Asp2 clone ~5--In a typical purification, clone #5 cell pellets
derived frHmM Z20-4ldiplified &7 S0HpIraginer anf taneiried agprdximatsie 600cbpLes tnfron seqhidnec
starting material. The cell pellets were resuspended in 50 m cold lysis 20
buf f er a~ deswsddvadomjmiten to Thcknoeh EBNABEqRency S This frymdrGdt wiak then tdgeni zat i on
(2 x 20 sec) and the lysate centrifuged at 338,000 x g for 20 m nutes. The
menbrane pellet was then-rrsuspcnded in 20 nil of cold lysis buffer

contai ning 50 nmM ~i -octyl gl ucosi de follo¥ed by rocking at 4C for 1 hr. The
detergent extract was clarified by centrifugation at 338,000 x g for 20

m nutes and t he supernatant taken for further analysis. sg




The ~-ocryl glucoside extract was applied to a Mono Q ani on exchange col um
that was previously equilibrated wwth 25 mM Tris-HO (pH 8.050 mM

~i - cxayl gl ucosi de. Fol |l owi ng sanpl e application, the colum was eluted with
a linear gradient of increasing NaCl concentration (0-1.0 Mover 30_

m nutes) and individual fractions assayed by Western s bl ot anal ysis and
for ~-secretase activit see bel . Fractions containing both Hu p2L

i t nmunor eact i VFFE§P %wmﬁfﬁkmgé%%wﬁvw&dﬁ%w&%ﬁ ‘8‘? Q}WE’BT#AZgai nst
25 mM NaQAc (pH 4.y50 mM ~-ocryl gl ucoii de. Follow ng di aI_yg'}]s, %ﬁci pitated
material was rEARBUREMEACoR@RthS s AshaaR Ay PNE scprcRdapalviy Speign DNA

chromat ographed on a MonuS rati on exchange cql um that vvasggr evibogsl y
equi | i brated iSHAvSTRnEOf Rutohse2 @ERmIC clpncgnd Fagmparson o the FON G stRUERCERL PO e
colutntt was eluted using a |inear_gradi ent of increasing NaCl

concent r at i on HiaAp2@ngshe partalgopripe ﬁggé‘s‘?q“&Pﬁﬁs ?ﬁ%‘ﬂ?‘\/#‘aﬁ’&r“%gﬁe%‘b%f assayed by
Western bl ot anal ysis and for ~-secretasc activity. Fractions cg#(ghgi ng
bot h Hu- Asp2 TR OPRZLSERIP Np- Bndhe Bredigied aRine aridyteppapre §f Mudre s and
determ ned to _be >909' o puce by SDSPACE/ Coomassi e H ue st ai ni nggﬂ% 5"
Exampl e 1Z. AJ¥a{ Howed PEAGshared ideptity {eC Begthit algasithie) with 18601 pie strates
~-Secretase assay---~i-secretase activity was neasurad by quantifying the
hydrol ysi s of TEsidis ppbrisptiqas pamrareddo s SrmineangnecEisMem)- Swedi sh nut ati on by
RP-HPLC with UV detection._FEach reaction _contained 50 mM Na-MES (pH 5.5),
196 (3- ocryl gl ucosfEREPlast pTisre Digmiation cLExPEsting e/ le-dsp 24 e 16 PSind enzyme’ (

1-5 [ tg proteiMgreridicadMWarsdsiver e i ncubated at 37 C 20 for various tines and

the reactign produgts. were resolved by. RP:HPLC pysing a linear gradient from
0-70 8 ovel 30 ni nﬁﬁ°é§‘“€ﬂﬁf'1b“ﬁﬂb°f9}#ﬂ{°%¥?"\xé ¥ 1*%%")”. feicrging g e

| O~owat er / 90k AizsidNortidmebiets wbiamed from ididnetesta@aloadtb @A )e dnclpte clbs2696203de at 21~
rtm In prelinunar rinments.. the t o] ks, wWhi ted before
the intact pep ¢ eterpﬁngt rwaﬁﬁwvﬁ%drtgc%%%%f‘ r‘fvéﬁ%#%é%@\%m€ 8‘?3‘5&@#‘&‘“&5@ aad
SEVNL usi ng bguiificddy prepatatine agegssezabdlesgophontsid/Ais fraghteht waa salicigbeled oanet ry .

Percent hydrol ysis of .th ti d ubstrate was_ cal cul at aring the
i ntegrated peaséecérfscea%%m?'(?ﬁ #ﬁ@dﬁlﬁ‘g} 6%'88?‘95{% i'ﬁégpgﬁeﬁcﬁﬁga}g%éﬁqﬁg

mat eri al dor i (23000 Comribh Arxisham hntiogomHeights] Mi)amd Klzeow fragment ofiDNA of t he

prot ease cl ea ctj.pon .er ] y...performn 0T h o tase
assay is the é’gggéég%cgy%? ﬁ}{a@% ngﬁ%%ngk e?)'% qﬁ?‘c‘? ggrgzet%f'%dlq%lh{gr %N}(\f'ﬁ(?tﬁbf
pepctatin A, I differint hengessues weie bfbrididegavith 2amnid® Bpminil BROBAI Expressilyb er nat |
ve i - secr el A4GaaeRNedth! bid &fo, I 3ol BHRNGH SHlerleh UORERGLeSTYAR T AL €S
to nonitor enzyme activity using Tl uorescence spectrnxopy In a srngle
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FCS except CHO cells which were maintained in a-MEM/10% FCS at 37 °C in 5% CO,

15 until they were near confluence. Washed monolayers of cells (3 X 107) were lysed on the

dishes and poly A* RNA extracted using the Qiagen Oligotex Direct mRNA kit. Samples
containing 2 g of poly A* RNA from each cell line were fractionated under denaturing
conditions (glyoxal-treated), transferred to a solid nylon membrane support by capillary
action, and transcripts visualized by hybridization with random-primed labeled (**P) coding

20  sequence probes derived from either Hu-Aspl or Hu-Asp2. Radioactive signals were
detected by exposure to X-ray film and by image analysis with a Phosphorlmager.

The Hu-Aspl cDNA probe visualized a similar consteliation of transcripts (2.6 kb
and 3.5 kb) that were previously detected is human tissues. The relative abundance
determined by quantification of the radioactive signal was Cos-7 > HEK 292 = HELA >

25 IMR32.

The Hu-Asp2 cDNA probe also visualized a similar constellation of transcripts
compared to tissue (3.0 kb, 4.4 kb, and 8.0 kb) with the following relative abundance; HEK
293 > Cos 7> IMR32 > HELA.

Example 6: Modification of APP to increase AP processing for in vitro
30 screening
Human cel! lines that process AP peptide from APP provide a means to screen in

ccllular assays for inhibitors of - and y-secretase. Production and release of AP peptide
into the culture supematant is monitored by an enzyme-linked immunosorbent assay (EIA).
Although expression of APP is widespread and both neural and non-neuronal ccll lines
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using the polymerasc chain reaction (PCR) were purchased from Genosys. A plasmid
containing human APP695 (SEQ ID No. 9 [nucleotide] and SEQ ID No. 10 [amino acid])
was obtained from Northwestern University Medical School. This was subcloned into pSK
(Stratagene) at the Nor! site creating the plasmid pAPP695.

15 Mutagenesis protocol:
The Swedish mutation (K670N, M671L) was introduced into pAPP695 using the

Stratagene Quick Change Mutagenesis Kit to create the plasmid pAPP695NL (SEQ ID No.
11 [nucleotide] and SEQ ID No. 12 [amino acid]). To introduce a di-lysine motif at the C-
terminus of APP6935, the forward primer #276 5 GACTGACCACTCGACCAGGTTC

20 (SEQID No. 47) was used with the “patch” primer #274 5*
CGAATTAAATTCCAGCACACTGGCTACTTCTTGTTCTGCATCTCAAAGAAC (SEQ
ID No. 48) and the flanking primer #275 CGAATTAAATTCCAGCACACTGGCTA (SEQ
ID No. 49) to modify the 3’ end of the APP695 cDNA (SEQ ID No. 15 [nucleotide] and
SEQ ID No. 16 [amino acid]). This also added a BstX] restriction site that will be

25  compatible with the BstX1 site in the multiple cloning site of pIRES-EGFP. PCR
amplification was performed with a Clontech HF Advantage cDNA PCR kit using the
polymerase mix and buffers supplied by the manufacturer. For “patch” PCR, the patch
primer was used at 1/20th the molar concentration of the flanking primers. PCR -
amplification products were purified using a QIAquick PCR purification kit (Qiagen).

30  After digestion with restriction enzymes, products were separated on 0.8% agarose gels and
then excised DNA fragments were purified using a QLAquick gel extraction kit (Qiagen).

To reassemble a modified APP695-Sw cDNA, the 5' Not1-Bgl2 fragment of the

APP695-Sw cDNA and the 3° Bgl2-BstX1 APP695 cDNA fragient obtained by PCR were
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designated pMG125.3 (APPSW-KK, SEQ ID No. 17 [nuclcoude] and SEQ ID No. 18

[amino acid)).

Mammalian Cell Transfection:

HEK?293 cells for transfection were grown to 80% confluence in Dulbecco's
modified Eagle’s medium (DMEM) with 10% fetal bovine serum. Cotransfections were
performed using LipofectAmine (Gibco-BRL) with 3 pg pMG125.3 DNA and 9 pg
pcDNA3.1 DNA per 10 x 10° cells. Three days posttransfection, cells were passaged into
medium containing G418 at a concentration of 400 pg/ml. After three days growth in
selective medium, cells were sorted by their fluorescence.

Clonal Selection of 125.3 cells by FACS:

Cell samples were analyzed on an EPICS Elite ESP flow cytometer (Coulter,
Hialeah, FL) equipped with a 488 nm excitation line supplied by an air-cooled argon laser.
EGFP emission was measured through a 525 nm band-pass filter and fluorescence intensity
was displayed on a 4-decade log scale after gating on viable cells as determined by forward
and right angle light scatter, Single green cells were separated into each well of one 96 well
plate containing growth medium without G418. After a four day recovery period, G418
was added to the medium to a final concentration of 400 pg/ml. Afier selection, 32% of the
wells contained expanding clones. Wells with clones were expanded from the 96 well plate
to a 24 well plate and then a 6 well plate with the fastest growing colonies chosen for
expansion at each passage. The final cell line selected was the fastest growing of the final
six passaged. This clone, designated 125.3, has been maintained in G418 at 400 ug/mi with
passage every four days into fresh medium. No loss of AB production of EGFP
fluorescence has been seen over 23 passages.

AB EIA Analysis (Double Antibody Sandwich ELISA for hA 8 1-40/42):

Cell culture supernatants harvested 48 hr after transfection were analyzed in a
standard AB EIA as follows. Human AP 1-40 or 1-42 was measured using monoclonal
antibody (mAb) 6E10 (Senetek, St. Louis, MO) and biotinylated rabbit antiserum 162 or
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sodium phosphate, 0.002M potassium phosphate, 0.14M sodium chloride, 0.01 M
potassium chloride, pH 7.4) from Pierce, Rockford, 1) containing 0.05% of Tween-20
(DPBST), the plate was blocked for 60 min with 2004 of 10% normal sheep serum
(Sigma) in 0.01M DPBS to avoid non-specific binding. Human AP 1-40 or 1-42 standards
100plAwell (Bachem, Torrance, CA) diluted, from a 1mg/ml stock solution in DMSO, in
culture medium was added after washing the plate, as well as 100ul/well of sampic.
e.g.conditioned medium of transfected cells. The plate was incubated for 2 hours at room
temperature and 4°C overnight. The next day, after washing the plate, 100l well
biotinylated rabbit antiserum 162 1:400 or 164 1:50 diluted in DPBST + 0.5% BSA was
added and incubated at room temperature for lhr 15 min. Following washes, 100j/well
neutravidin-horseradish peroxidase (Pierce, Rockford, 1) diluted 1:10,000 in DPBST was
applied and incubated for 1 hr at room temperature. After the last washes 100ul/well of o-
phenylnediamine dihydrochloride (Sigma Chemicals, St. Louis, MO) in 50mM citric
acid/100mM sodium phosphate buffer (Sigma Chemicals, St. Louis, MO), pH 5.0, was
added as substrate and the color development was monitored at 450nm in a kinetic
microplate reader for 20 min. using Soft max Pro software. All standards and samples were
run in triplicates. The samples with absorbance values falling within the standard curve
were extrapolated from the standard curves using Soft max Pro software and cxpressed in
pg/ml culture medium.

Results:

Addition of two lysine residues to the carboxy! terminus of APP69S greatly
increases AP processing in HEK293 cells as shown by transient expression (Table 1).
Addition of the di-lysine motif to APP695 increases AP processing to that seen with the
APP695 containing the Swedish mutation. Combining the di-lysine motif with the Swedish

mutation further increases processing by an additional 2.8 fold.

-
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gt gggt gct g ccccccaccc cttcctgecat cgcetactacc agaggcagct gtccagcaca 360
taccgggacc tccggaaggg tgtgtatgtg ccctacaccc agggcaagtg ggaaggggag 420
ct gggcaccg acctggtaag catcccccat ggccccaacg tcactgtgcg tgccaacatt 480
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Plate Medium Culture (pg/ml) (pg/ml)

24 well plate 400 ul 36 hr 28,036 1,439

15
Example 7: Antisense oligomer inhibition of Abeta processing in HEK125.3 cells
The sequences of Hu-Aspl and Hu-Asp2 were provided to Sequitur, Inc (Natick,

MA) for selection of targeted sequences and design of 2nd generation chimeric antisense
oligomers using prorietary technology (Sequitur Ver. D Pat pending #3002). Antisensc

20  oligomers Lot# $644, 8645, S646 and S647 were targeted against Aspl. Antisense
oligomers Lot# S648, S649, S650 and S651 were targeted against Asp2. Control antisense
oligomers Lot# S652, S653, S655, and S674 were targeted against an irrelevant gene and
antisense oligomers Lot #5656, S657, S658, and S659 were targeted against a second
irrelevant gene.

25 For transfection with the antisense oligomers, HEK125.3 cells were grown to about
50% confluence in 6 well plates in Minimal Essential Medium (MEM) supplemented with
10% fetal calf serum. A stock solution of oligofectin G (Sequitur Inc., Natick, MA) at 2
mg/m! was diluted to 50 pg/ml in serum free MEM. Separately, the antisense oligomer
stock solution at 100 pM was diluted to 8C0 nM in Opti-MEM (GIBCO-BRL, Grand
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well and replaced thh fresh medium beginning 24 hr after transfection. Data reported are

from culture supernatants harvested 48 hr after transfection.
Resulis:

The 16 different antisense oligomers obtained from Sequitur Inc were transfected
separately into HEK125.3 cells to determine their affect on AB peptide processing. Only
antisense oligomers targeted against Aspl & Asp2 reduced Abeta processing by HEK125.3
cells with those targeted against Asp2 having a greater inhibitory effect. Both AB (1-40)
and Af (1-42) were inhibited by the same degree. In Table 3, percent inhibition is
calculated with respect to untransfected cells. Antisense oligomer reagents giving greater
than 50% inhibition are marked with ap asterisk. Of the reagents tested, 3 of 4 antisense
oligomers targeted against ASP1 gave an average 52% inhibition of AP 140 processing
and 47% inhibition of AP 1-42 processing. For ASP2, 4 of 4 antisense oligomers gave
greater than 50% inhibition with an average inhibition of 62% for A 1-40 processing and
60% for AB 1-42 processing.

Table 3. Inhibition of AP peptide release from HEK125.3 cells treated with antisense
oligomers.

Gene Targeted Antisense Oligomer  Abeta (1-40) Abeta (1-42)
Aspl-1 S 644 62%* 56%*
Aspl-2 S 645 41%* 38%*
Aspl-3 S646 52%* 46%*
Aspl-4 S647 6% 25%
Asp2-1 5648 71%* 67%*
Asp2-2 S$649 R3%* 76%*
Asp2-3 S650 46%* 50%*
Asp2-4 S651 47%* 46%*
Conl-1 S$652 13% 18%
Conl-2 S653 35% 30%
Conl-3 S655 9% 18%
Coni-4 S674 29% 18%
Con2-1 S656 12% 18%
Con2-2 S657 16% 19%

Con2-3 S658 8% 35%
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435 440 445 dn Thr Asp Gu Ser Thr Leu Met Thr Ile Ala Tyr Val Met Ala Al a
450 455 460 Ile Cys Ala Leu Phe Met Leu Pro Leu Cys Leu Met Val Cys G n Trp
465 470 475 480 Arg Cys Leu Arg Cys Leu Arg A n @ n H's Asp Asp Phe Ala Asp
Asp 485 490 495 Ile Ser Leu Leu Lys 500 <210> 5 <211> 1977 <212> DNA <213>
Hono sapi ens <400> 5 atggcccaag ccctgccctg getcecctgetg tggatgggcg cgggagt get

R s
ggggatg gacc 24%‘8?88’6%&@%%““ cﬁ&‘ﬁbagfg ‘g@?%ggc"ﬁf‘% &‘%g&g&iﬁg“%ﬁaﬁg’é%cgg
E;'?gggzgtcggg gg‘gwtgg%gﬁg‘g[c%ptcc aag tﬁsfu t at gtu-gfgcaccgdg@ gcaag;:z;
ggaaggggag 49 reledsedeaken Ai&%%@%%ﬂ%%@&f@fé&?da&%" g&?c‘éé&aﬁ:‘b"‘”t"%%c‘t“@f"’gcg
tgccaacat t s4Q0- Q6! HEHBSCReS FIRRGERRITILIRE bf APP 6t 1A F-IRELAC iinecrABEL 09T
aggcatcctg 540 g{gg{gt ggcct atgctgagat tgccaggctt tgt tgctg gcttccecccct

caaccagt ct 6w et gHARR centpning Y ARl § Lattdteggageylaareigicca
ctcgctgtac 6B @eARHGAILNL AR A fedRAh  flsirbntd o A0 §aglBale dalat @091
gatcattgtg 720 70  cgggt ggaga tcaat gg’gca ggat ct gaaa at ggact gca aggagt acaa
ctat gacaag 7®0scayenciahingigasadmpredngiercofbadidbialctd anddgt2 amjececy! fageidtt ¢
tgaagetgca S%Lgd&t. CRRAbLAGA VFARLIHAET1£LE G 6 A997HAIGERH) haCHiEL BRl0at
ct ggct agga gagcagct gg tgtgctggca agcaggcacc accccttgga acattttcce
agt cat ct ca09e@! dOcpeatidst praductiopy byfcappears Qaeitrentially ingrsasedbyparcenezccefdbcct

tccgcagcaa 1 hgty caa
ot t Lossat o 1O I e R e R

ctacgttgtc 1sit4@sed during APP processing. Thus, we sought to determine if these mutations altered

the amount and type of AD peptide produced by cultured cells cotransfected with a
construct directing expression of Hu-Asp2.

15 Two cxperiments were performed which demonstrate Hu-Asp2 B-secretase -
activity in cultured cells. In the first experiment, treatment of HEK125.3 cells with antisense
oligomcrs directed against Hu-Asp2 transcripts as described in Example 7 was found to
decrease the amount of the C-terminal fragment of APP created by P-secretase cleavage
(CTF99) (Figure 9). This shows that Hu-Asp2 acts directly or indirectly to facilitate B-

20 secretase cleavage. In the second experiment, increased expression of Hu-Asp2 in
transfected mouse Neuro2A cells is shown to increase accumulation of the CTF99 B-
secretase cleavage fragment (Figure 10). This increase is seen most easily when a mutant
APP-KK clone containing a C-terminal di-lysine motif is used for transfection. A further
increase is seen when Hu-Asp2 is cotransfected with APP-Sw-KK containing the Swedish

25 mutation KM —NL. The Swedish mutation is known to increase cleavage of APP by the B-

secretase.
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Wpf 2 OpdINfeataglsitsd S Arg Tyr

Materials

Antibodies 6E10 and 4G8 were purchased from Senetek (St. Louis, MO). Antibody 369
was obtained from the laboratory of Paul Greengard at the Rockefeller University.
Antibody C8 was obtained from the laboratory of Dennis Selkoe at the Harvard Medical
School and Brigham and Women's Hospital.

APP Constructs used

The APP constructs used for transfection experiments comprised the following

APP wild-type APP695 (SEQ ID No. 9 and No. 10)

APP-Sw APPG95 containing the Swedish KM—NL mutation (SEQ ID No. 11}
and No. 12),

APP-VF APP6935 containing the London V—F mutation (SEQ ID No. 13 and
No. 14)

APP-KK APP695 containing a C-terminal KK motif (SEQ ID No. 15 and No.
16),

APP-Sw-KK APP695-5w containing a C-terminal KK motif (SEQ ID No. 17 and
No. 18),

APP-VF-KK APP695-VF containing a C-terminal KK mouf (SEQ ID No. 19 and
No. 20).

These were inserted into the vector pIRES-EGFP (Clontech, Palo Alto CA) between the
Notl and BstX1 sites using appropriate linker sequences introduced by PCR.

Transfection of antisense oligomers or plasmid DNA constructs in HEK293 cells,
HEK125.3 cells and Neuro-2A cells,
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Seplastids used for cotransfection as well as the total amount of DNA used in the

transfection.

The transfection media was replaced with DMEM, 10%FBS, NaPyruvate,

with antibiotic/antimycotic and the cells were incubated under normal conditions (37°, 5%

CO;) for 48 hours. The conditioned media were removed to polypropylene tubes and
stored at —-80°C until assayed for the content of AB1-40 and AB1-42 by EIA as described in

the preceding examples. Transfection of antisense oligomers into HEK125.3 cells was as

described in Example 7.

Preparation of cell extracts, Western blot protocol

Cells were harvested after being transfected with plasmid DNA for about 60 hours.

First, cells were transferred to 15-ml conical tube from the plate and centrifuged at 1,500

rpm for 5 min to remove the medium. The cell pellets were washed with PBS for one time.
We then lysed the cells with lysis buffer (10 mM HEPES, pH 7.9, 150 mM NaCl, 10%
glycerol, | mM EGTA, 1| mM EDTA, 0.{ mM sodium vanadate and 1% NP-40). The lysed

cell mixtures were centrifuged at S000 rpm and the supernatant was stored at -20°C as the

cell extracts. Equal amounts of extracts from HEK125.3 cells transfected with the Asp2

antisense oligomers and controls were precipitated with antibody 369 that recognizes the C-

terminus of APP and then CTF99 was detected in the immunoprecipitate with antibody

6E10. The experiment was repeated using C8, a second precipitating antibody that also

recogaizes the C-terminus of APP. For Western blot of extracts from mouse Neuro-2a cells
cotransfected with Hu-Asp2 and APP-KK., APP-Sw-KK, APP-VF-KK or AFP-VF, equal
arnounts of cell extracts were electrophoresed through 4-10% or 10-20% Tricine gradient
gels (NOVEX, San Diego, CA). Full length APP and the CTF99 B-secretase product were
detected with antibody 6E10.

Results
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340 345 350 Asp Asp Cys Tyr Lys Phe Ala Ile Ser A n Ser Ser Thr Gy Thr Val
73 355 360 365 Met Gy Ala Val Ile Met u Gy Phe Tyr Val Val Phe Asp

Arg Ala 370 375 380 Arg Lys Arg Ile Gy Phe Ala Val Ser Ala Cys His Val His
Asp G u 385 390 395 400 Phe Arg Thr Ala Ala Val Qu Ay Pro Phe Val Thr Leu
Asp Met G u 415 405 410 Asp Cys Gy Tyr Asn Ile Pro G n Thr Asp Gu Ser Thr
Leu Met Thr 420 425 430 Ile Ala Tyr Val Met Ala Ala Ile Cys Ala Leu Phe Mt
Leu Pro Leu 4§9n&£zp@omf5ﬁ@§/@5@e=a"w@w Loy dsid-Fantipegsergligomirs refiegs Arg Cys Leu
Arg G n G@n 450 455 460 H s Asp Asp Phe Ala Asp Asp Ile Ser Leu Leu Lys 465

470 475 <210>PriurlicpafAe<THDB-sqretast awmmrmswemsasto&qlt;@mlﬁrlaﬂgg@e'ewgh
cgctgcactg gctcctgecta tgggtgggcet cgggaatgct gcctgcccag 60 ggaacccatc

t cggcat ccg gctquelntigomergbaripedrcie variggemgrrg Caspad aensisg dobsp22aevensglaggcet ge
cccgggagac tgacgaggaa tcggaggagc ctggccggag aggcagettt 180 gt ggagat gg

t ggacaacct galggysafgioncaprgicwaygcrotrstecticatof Huggpdjiatogaerse Nergo-¢a ey witlycc
ccccacagac gctcaacatc ctggtggaca cgggcagtag taactttgca 300 gt gggggctg
ccccacacccSt t the APPd cangrotchintrazsed thg faygetinyof CHFPC Jhis aza fu@ber ifteasedtibiicgagacc
t ccgaaaggg tgtgtatgtg ccctacaccc agggcaagtg ggagggggaa 420 ctgggcaccg

acct ggt gag cademoras aeexpgoed with A5P Sevab K a maent fqoei AEB contdigg the Swedish

KM—NL mutation thar increases f3-secretase processing.
Cotransfection of Hu-Asp2 with APP has little effect on AB40 production but
increases AB42 production above background (Table 4). Addition of the di-lysine motif to
10  the C-terminus of APP increases AP peptide processing about two fold, althougt{ AB40 and
APB42 production remain quite low (352 pg/ml and 21 pg/ml, respectively). Cotransfection
of Asp2 with APP-KK further increases both AB40 and AB42 production. The stimulmion.
of AP40 production by Hu-Asp2 is more that 3 fold, while production of AB42 increases by
more than 10 fold. Thus, cotransfection of Hu-Asp2 and APP-KK constructs preferentially
15  increases AB42 production.
The APP V717—F mutation has been shown to increase y-secretase processing at the
AP42 cleavage site. Cotransfection of Hu-Asp2 with the APP-VF or APP-VF-KK
constructs increased Af42 production ( a two fold increase with APP-VF and a four-fold
increase with APP-VF-KK, Table 4), but had mixed effects on AB40 production (a slight
20  decrease with APP-VF, and a two fold increase with APP-VF-KK in comparison to the
pcDNA cotransfection control. Thus, the effect of Asp2 on AB42 production was
proportionately greater leading to an increase in the ratio of Ap42/total AB. Indeed, the ratio
of AB42/total AP reaches a very high value of 42% in HEK293 cells cotransfected with Hu-

Asp2 and APP-VF-KK
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gctgccatca ctgaatcgga caagttcttc atcaatggtt ccaactggga gggcatccta 540
.gggct ggcct at gct gagat tgccaggecc gacgactctt tggagecctt ctttgactcc 600
ct ggt gaagc agacccacat tcccaacatc ttttccctgc agctctgtgg cgctggettc 660
cccct caacc agaccgaggc actggcectcg gt gggaggga gcatgatcat tggtggtatc 720
gaccact cgc tatacacggg cagtctctgg tacacaccca tccggcggga gtggtattat 780

gaagtgatca ttgtacgt ggaaatcaat agat c tca a ct 840
t?c??ft acg ag%&ﬂﬁ?@% ?t“g@?&%{ﬁf‘ ggté?gé’t 8?”53% b"%%t“ﬁftgﬂgﬁggé’gh ggg
gta gaag ctgccgtcaa gtccatcaa ctect ¢ cccgga
ggcttttgge tag"é'gﬁé"gfﬂ‘é”ﬁ?ff Wﬁ‘bd ﬁ‘gp(}ém (Qg’é)c‘gg‘é‘é’t‘ﬂm BYgRed 4020
ttcccagtca tt cactttactg’ctcat ggg@u g]gb&ggaccaf%{?ga tglc%% cat g&gtﬁ\ 1080
atccttcctc ag (viofiveiolMvad UG vivk.13 1140
tacaagttcg ctgtctcaca gtcatccacg ggcactgtta ggagccgt catcatg aa_ 1200
ggtttctatg tc %@%‘t‘%ﬁ'&é‘@&éﬁ*&“&’ﬁ@é@%?ﬁﬁ‘sg&?ﬁfﬁ&é th Hlyr '}'13@8?1260
cat gt gcacg atg t cag gacggcggca gtggaaggtc cgtttgttac ggcagacatg 1320
gaagact gtg gcP¥ cat tccccagaca gatgagtcaa cacttatgac catagcctat 1380
gt cat ggcgg CC%é}gt 'g,CtéCttCa ttﬁ CCaCtCt CCtCaég&%Aattgt%t%gttggp 1440
cgctgectge gt &t e Péap4 2riPg sted 1500
aagt aaggag gc?%@fﬂjﬁ@'&mﬁg dé?i"" ’8&813 et aeaarRese gEpgeseitt cc 1560
ctttggtcac at dtsgb@gg“gﬁ”é{dmf‘ﬁ °d@§£9g>&gc§é%’t9‘ gyaleesct 1620
caccaacct @&@%A FeRige §8@a gaacagagaa at caggcaag ct ggattaca 1680
gggcttgca ct gtaggaca caggagaggg.paggaagcag cgftctggtg gcaggaat at 1740
ccttaggcac cacaaacttg agttggegﬂ%ire;,;,; gct gctt gam ﬁ;f;cgoqg ccctgaccct 1800
ctgcccagca tes L 6Caa66 23 ! ox=Ts 0 75
t ggcgt cat a ctcaggct ac 68gcat 5% ccct@‘d‘@f“'accctﬁ@%ag agé%'égg@@&"%m
aatctcattc cctgctggcc aaagtcagca gaagaaggtg aagtttgcca gttgctttag 1980

t gat agggac t gcagactca agcctacact ggtacaaaga ctgcgtcttg agataaacaa 2040 gaa
2043 <210>8<24PP>501<2 11924¥3T<213sWUs nmusct®us <4008+ Met N% Pr 9% a Leu

His Trp Leu Lgapeu TripgYal Gys.ger Ay My 1 5 10,45 24412 224%

APP-KK 352+24 216 55% 10624101 226449 17.5%

APP-VF-KK 230431 88+24 21.7% 491435 355436 42%

Example 9. Bacterlal expression of human Asp2L
Expression of recombinant Hu_Asp2L in E. coli.
’ Hu-Asp2L can be expressed in E. coli after addition of N-terminal sequences such as a T7
tag (SEQ ID No. 21 and No. 22) or a T7 tag followed by a caspase 8 leader sequence (SEQ
ID No. 23 and No. 24). Alternatively, reduction of the GC content of the 5’ sequence by site
directed mutagenesis can be used to increase the yield of Hu-Asp2 (SEQ ID No. 25 and No.
20 26). In addition, Asp2 can be engincered with a proteolytic cleavage site (SEQ ID No. 27
and No. 28). To produce a soluble protein after expression and refolding, deletion of the
transmembrane domain and cytoplasmic tail, or deletion of the membrane proximal region,

transmembrane domain, and cytoplasmic tail is preferred.

Methods -
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amplification of the selected Hu-Asp2 sequence:
#553=GTGGATCCACCCAGCACGGCATCCGGCTG (SEQ ID No. 35),

#554=GAAAGCTTTCATGACTCATCTGTCTGTGGAATGTTG (SEQ ID No. 36) which
placed BamH] and HindIII sites flanking the 5'and 3" ends of the insert, respectively. The
Asp2 sequence was amplified from the full length Asp2(b) cDNA cloned into pcDNA3.1

using the Advantage-GC cDNA PCR [Clontech] following the manufacturer’s supplied

protocol using anncaling & extension at 68°C in a two-step PCR cycle for 25 cycies. The

insert and vector were cut with BamHI and HindIll, purified by electrophoresis through an

agarose gel, then ligated using the Rapid DNA Ligation kit [Boerhinger Marnheim]. The -

ligation reaction was used to transform the E. coli strain JM 109 (Promega) and colonies

were picked for the purification of plasmid (Qiagen,Qiaprep minispin) and DNA sequence

analysis . For inducible expression using induction with isopropyl b-D-

thiogalactopyranoside (IPTG), the expression vector was transferred into E. coli strain

BL21 (Statagene). Bacterial cultures were grown in LB broth in the presence of ampicillin
at 100 ug/ml, and induced in log phase growth at an OD600 of 0.6-1.0 with | mM IPTG for

4 hour at 37°C. The cell pellet was harvested by ceatrifugation.

To clone Hu-Asp2 sequences behind the T7 tag and caspase leader (SEQ ID Nos. 23
and 24), the construct created above containing the T7-Hu-Asp2 sequence (SEQ ID Nos. 21

and 22) was opened at the BamH|1 site, and then the phosphorylated caspase 8 leader
oligonucleotides #559=GATCGATGACTATCTCTGACTCTCCGCGTGAACAGGACG
(SEQ ID No. 37), #560=GATCCGTCCTGTTCACGCGGAGAGTCAGAGATAGTCATC
(SEQ ID No. 38) were annealed and ligated to the vector DNA. The §' overhang for each set
of oligonucleotides was designed such that it allowed ligation into the BamHI site but not

subsequent digestion with BamHI. The ligation reaction was transformed into JIM109 as

above for analysis of protein expression after transfer to E. coli strain BL21.
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Vel Ors Gl TeRAEs 10 AIBAIA0 V9 Q1 RY A OOl ot N 1S
Asp Phe N&Tﬁgﬁ BGHGASACC (SEQ ID No. 39). “The seq th

linkeris: 5°

CTTCGTCGGTCTCCCGGGGCAGACGCAGACCCAGTGGAGCACCACCCAGACCG

10 CTACGCAGGGGCAGCCGGATGCCG 3'(SEQ ID No. 40). After annealing the

phosphorylated linkers together in 0.1 M NaCl-10 mM Tris, pH 7.4 they were ligated into

unique Cla I and Sma I sites in Ilu-Asp2 in the vector pTAC. For inducible expression

using induction with isopropyl b-D-thiogalactopyranoside (IPTG), bacterial culnires were

grown in LB broth in the presence of ampicillin at 100 ug/ml, and induced in Jog phase

15 growth at an OD600 of 0.6-1.0 with | mM IPTG for 4 hour at 37°C. The cell pellet was
harvested by centrifugation.

To create a vector in which the leader sequences can be removed by limited
proteolysis with caspase 8 such that this liberates 2 Hu-Asp2 polypeptide beginning with
the N-terminal sequence GSFV (SEQ ID Nos. 27 and 28), the following procedure was

20 followed. Two phosphorylated oligonucleotides containing the caspase 8 cleavage site
[ETD, #571=S'
GATCGATGACTATCTCTGACTCTCCGCTGGACTCTGGTATCGAAACCGACG
(SEQ ID No. 41) and #572=
GATCCGTCGGTTTCGATACCAGAGTCCAGCGGAGAGTCAGAGATAGTCATC

25 (SEQID No. 42) were annealed and ligated into pET23a+ that had been opened with
BamH] After transformation into JM109, the purified vector DNA was recovered and
orientation of the insert was confirmed by DNA sequence analysis. +, the following
oligonucleotides were used for amplification of the selected Hu-Asp2 sequence:
#573=5'AAGGATCCTTTGTGGAGATGGTGGACAACCTG, (SEQ ID Ne. 43)

30 #554=GAAAGCTTTCATGACTCATCTGTCTGTGGAATGTTG (SEQ ID No. 44) which
placed BamHI and Hindlll sites flanking the 5" and 3' ends of the insert. respectively. The
Asp2 sequence was amplified from the full length Asp2 cDNA cloned into pcDNA3.1
using the Advantage-GC cDNA PCR [Clontech] following the manufacturer's supplied
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15886=GATCCATGGTGATGGTGATGATGC (SEQ ID No. 46). The 5' overhang for each

set of oligonucleotides was designed such that it allowed ligation into the BamHI site but

not subsequent digestion with BamHL

Preparation of Bacterial Pellet:

36.34g of bacterial pellet representing 10.8L of growth was dispersed into a total
volume of 200ml using a 20mm tissue homogenizer probe at 3000 to 5000 rpm in 2M KCl,
0.IM Tris, 0.05M EDTA, 1mM DTT. The conductivity adjusted to about 193mMhos with
water.

After the pellet was dispersed, an additional amount of the KCl solution was added,
bringing the total volume to 500 ml. This suspension was homogenized further for about 3
minutes at 5000 rpm using the same probe. The mixture was then passed through 2 Rannie
high-pressure homogenizer at 10,000psi.

In all cases, the pellet material was carried forward, while the soluble fraction was
discarded. The resultant solution was centrifuged in a GSA rotor for lhr. at 12,500 rpm. The
pellet was resuspended in the same solution (without the DTT) using the same tissue
homogenizer probe at 2,000 rpm. After homogenizing for 5 minutes at 3000 rpm, the
volume was adjusted to 500m] with the same solution, and spun for Lhr. at 12,500 rpm.

The pellet was then resuspended as before, but this time the final volume was adjusted to
32
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wash/homogemzauon was then performed to remove excess KCl and EDTA.
Solublization of rHuAsp2L:
A ratio of 9-10mU/gram of pellet was utilized for solubilizing the rHuAsp2L from the pellet
previously described. 17.75g of pellet was thawed, and 150mi of 8M guanidine HC], SmM
BME, 0.1% DEA, was added. 3M Tris was used to titrate the pH to 8.6. The pellet was

initially resuspended into the guanidine solution using a 20mm tissue homogenizer probe at

1000 rpm. The mixture was then stirred at 4°C for 1 hour prior to centrifugation at

12,500rpm for 1 hour in GSA rotor. The resultant supernatant was then centrifuged for

30min at 40,000 x g in an SS-34 rotor. The final supematant was then stored at ~20°C,
except for 50ml.

The following solutions were utilized:

A)

A")
B")
C")

6M Guanidine HC, 0.1M NaP, pH 8.0, 0.01M Tris, SmM BME, 0.5mM Imidazole
6M Urea, 20mM NaP, pH 6.80, SOmM NaCl

6M Urea, 20mM NaP, pH 6.20, S0mM NaCl, 12mM Imidazole

6M Urea, 20mM NaP, pH 6.80, SOmM NaCl, 300mM Imidazole

Note: Buffers A’ and C’ were mixed at the appropriate ratios (o give intermediate

concentrations of Imidazole.
The 50ml of solubilized material was combined with 50ml of buffer A prior to adding to
100-125ml Qiagen Ni-NTA SuperFlow (pre-equilibrated with buffer A) in a 5 x 10cm Bio-

Rad econo column. This was shaken gently overnight at 4°C in the cold room.

Chromatography Steps:

1)

2)
3)
4)
3)

Drained the resultant flow through.

Washed with 50ml buffer A (collecting into flow through fraction)
Washed with 250ml buffer A (wash 1)

Washed with 250ml! buffer A (wash 2)

Washed with 250ml buffer A’
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The rHuAsp eluted at 75mM Imidazole through 300mM Imidazole. The 75mM fraction, as
well as the first 150mM Imidazole (150-1) fraction contained contaminating protcins as
visualized on Coomassie Blue stained gels. Therefore, fractions 150-2 and 300-1 will be

utilized for refolding experiments since they contained the greatest amount of protein (see
Coomassie Blue stained gel).

Refolding Experi of rHu 2L:

Experiment |:

Forty ml of 150-2 was spiked with IM DTT, 3M Tris, pH 7.4 and DEA 10 a final
concentration of 6mM, 50mM, and 0.1% respectively. This was diluted suddenly (while
stirring) with 200ml of (4°C) cold 20mM NaP, pH 6.8, 150mM NaCl. This dilution gave a
final Urea concentration of M. This solution remained clear, even if allowed to set open to
the air at RT or at 4°C.

After setting open to the air for 4-5 hours at 4°C, this solution was then dialyzed overnight
against 20mM NaP, pH 7.4, 150mM NaCl, 20% glycerol. This method effectively removes
the urea in the solution without precipitation of the protein.

Experiment 2:
Some of the 150-2 eluate was concentrated 2x on an Amicon Centriprep, 10,000 MWCO,

then treated as in Experiment 1. This material also stayed in solution, with no visible

precipitation.
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Thot 1@mihutss Pridr te addeng MBA tdoBHnab&dicentration of 0.1mM. This was stirred
slowly at RT for lhr. Cystamine and CuSO, were then added to final concentrations of
1mM and 10uM respectively. The solution was stirred slowly at RT for 10 minutes prior to
being moved to the 4°C cold room and shaken slowly overnight, open to the air.

The following day, the solution (still clear, with no apparent precipitation) was
centrifuged at 100,000 x g for 1 hour. Supernatants from multiple runs were pooled, and
the bulk of the stabilized protein was dialyzed against 20mM NaP, pH 7.4, 150mM NaCl,
20% glycerol. After dialysis, the material was stored at -20°C.

Some (about 10ml) of the protein solution (still in 1M Urea) was saved back for
biochemical analyses, and frozen at -20°C for storage.

Example 10. Expression of Hu-Asp2 and Derivatives in Insect Cells
Expression by baculovirus infection—The coding sequence of Hu-Asp2 and several
derivatives were engineered for expression in insect cells using the PCR. For the full-
length sequence, a 5°-sense oligonucleotide primer that modified the translation initiation
site to fit the Kozak consensus sequence was paired with a 3’-antisense primer that contains
the natural translation termination codon in the Hu-Asp2 sequence. PCR amplification of
the pcDNA3. 1(hygro)/Hu-Asp2 template (scc Example 12). Two derivatives of Hu-Asp2
that delete the C-terminal transmembrane domain (SEQ ID No. 29 and No. 30) or delete the
transmembrane domain and introduce a hexa-histidine tag at the C-terminus (SEQ ID No.
31 and No. 32) were also engineered using the PCR. The same §'-sense oligonucleotide
primer described above was paired with either a 3'-antisense primer that (1) introduced a
translation termination codon after codon 453 (SEQ ID No. 3) or (2) incorporated a hexa-
histidine tag followed by & translation termination codon in the PCR using
pcDNAZ3.1(hygro)/Hu_Asp-2L as the template. In aoll cases, the PCR reactions were
performed amplified for 15 cycles using Pwol DNA polymerase (Boehringer-Mannheim) as
outlined by the supplier. The reaction products were digested to completion with Bam/1
and Notl and ligated to BamH1 and NotI digested baculovirus transfer vector pVL1393
(Invitrogen). A portion of the ligations was used to transform competent E. coli DH5a cells
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ccaggagagg 420Q_at ggat g‘tct t .gcgaaactca tcttcactgg cacaccgt Cg ccaaagagac
at gcagt gag 43%‘33‘ b TBe PHAdRCRYyrom the cxpratsipg #1epids Y‘Q@Fgﬂ:bc‘-é 936‘&5@g'aat tga
caagttccga S4N1YIBEAspASTN ahd FYOIIO8AGp AT sHOWre SRAPREDLEe digaBbovgoa
ttctgctgat 600 gcgga gagg at gactcgga tgtctgat gg ggc agcag acacagacta
tgcagat gy 66N UL sebsisretinie it ot At G BHAGY A gD BB g ot
ggaagaagago 73fktihas grHe SelBingbxhacsgos) Plasntie ki las P/BR AFIATM a6 dTARAJA
ggct gaggaa 780 cc t@f aag aagccacaga rﬁ)a aaccacc agcattgcca ccaccaccac
caccaccaca 84“6!’@%@1‘ '§‘0 Q’g"’é’é%’&@gfﬁ'g?" 88%@?’?‘ cct acaacagcag ccagtacccc
tgatgccgtt 900 gapstaghddctiod, CHAORIRSLCcellgREre allgagd inHigH Fhe 3¢rGmIREMtdidg Ca
gaaagccaaa 96s9pplementcd with 10 pg/ml gentamycin at 27°C in sealed flasks. Transfections were
performed using High five cells, High five serum free media supplemented with 10 pg/mi
15 gentamycin, and InsectinPlus liposomes (Invitrogen, Carisbad, CA) using standard
methods.
For large scale transient transfections 1.2 x 10 high five cells were plated in a 150
mm tissue culture dish and allowed to attach at room temperature for 15-30 minutes.
During the attachment time thc DNA/ liposome mixture was prepared by mixiog 6 ml of
20 serum free media, 60 pg Asp2ATM/pIZ (+/- His) DNA and 120 gl of Insectin Plus and
incubating at room temperature for 15 minutes. The plating media was removed from the
dish of cells and replaced with the DNA/liposome mixture for 4 hours at room temperature
with constant rocking at 2 rpm. An additional 6 ml of media was added to the dish prior to
incubation for 4 days at 27 °C in a humid incubator. Four days post transfection the media
25 was harvested, clarified by centrifugation at 500 x g, assayed for Asp2 expression by
Western blotting. For stable expression, the cells were treated with 50 pg/ml Zeocin and
the surviving pool used to prepared clonal cells by limiting dilution followed by analysis of
the expression level as noted above.
Purification of Hu-Asp2 ATM and Hu-Asp2ATM(Hisjs—Removal of the
30 transmembrane segment from Hu-Asp2 resulted in the secretion of the polypeptide into the
culture medium. Following protein production by either baculovirus infection or
transfection, the conditioned medium was harvested, clarified by centrifugation, and
dialyzed against Tris-HCI (pH 8.0). This material was then purified by sucessive
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2
Hu-Asp2 was cloned into the mammalian expression vector pcDNA3.1(+)Hygro

(Invitrogen, Carlsbad, CA) which contains the CMV immediate early promotor and bGH
polyadenylation signal to drive over expression. The expression plasmid,
pcDNA3.1(+)Hygro/Hu-Asp2, was prepared by alkaline lysis and banding in CsC! and
completely sequenced on both strands to verify the integrity of the coding sequence.

Wild-type Chinese hamster ovary cells (CHO-K1) were obtained from the ATCC. The
cells were maintained in monolayer cultures in 0-MEM containing 10% FCS at 37°Cin 5%
CO,. Two 100 mm dishes of CHO-K1 cells (60% confluent) were transfected with
PcDNA3.1(+)/Hygro alone (mock) or pcDNA3, 1(+)Hygro/Hu-Asp2 using the cationic
liposome DOTAP as recommended by the supplier. The cells were treated with the piasmid
DNA/liposome mixtures for 15 hr and then the medium replaced with growth medium
containing 500 Units/ml hygromycin B. In the case of pcDNA3.1(+)Hygro/Hu-Asp2
transfccted CHO-K 1eells, individual hygromyein B-resistant cells were cloned by limiting
dilution. Following clonal expansion of the individual cell lines, expression of Hu-Asp2

protein was accessed by Western blot analysis using a polyclonal rabbit antiserum raised
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normalized amounts of protein from each fraction were then separated by SDS-PAGE.
Following electrotransfer of the separated polypeptides to PVDF membranes, Hu_Asp-2L
protein was detected using rabbit anti-Hu-Asp2 antiserum (1/1000 dilution) and the
antibody-antigen complexes were visualized using alkaline phosphatase conjugated goat

10  anti-rabbit antibodies (1/2500). A specific immunoreactive protein with an apparent Mr
value of 65 kDa was detected in pcDNA3.1(+)Hygro/Hu-Asp2 transfected cells and not
mock-transfected cells. Also, the Hu-Asp2 polypeptide was only detected in the membrane
fraction, consistent with the presence of a signal peptide and single transmembrane domain
in the predicted sequence. Based on this analysis, clone #5 had the highest expression level

15 of Hu-Asp2 protein and this production cell lines was scaled up to provide material for
purification.

Purification of recombinant Hu_Asp-2L from CHO-K1/Hu-Asp2 clone #5—In a
typical purification, clone #5 cell pellets derived from 20 150 mm dishes of confluent cells,
were used as the starting material. The cell pellets were resuspended in 50 ml cold lysis

20  Dbuffer as described above. The cells were lysed by polytron homogenization (2 x 20 sec)
and the lysate centrifuged at 338,000 x g for 20 minutes. The membrane pellet was then
resuspended in 20 mi of cold lysis buffer containing 50 mM B-octylglucoside followed by
rocking at 4°C for Lhr. The detergent extract was clarified by centrifugation at 338,000 x g

for 20 minutes and the supernatant taken for further analysis.
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Ala vVal Ile @n Hs Phe dn GQu Lys Val Qu Ser Leu Qu
Ala Ala Asn u Arg An Adn Leu Val Au Thr Hs Mt Al a

1o TiE BpkypBor @i GRRn) fotdel biagBnigh Bk (i
Vv@%w%iﬁﬁushy%uﬁéﬁ%wé*ﬁmﬁ?bﬁ@iﬁs-ﬁﬁ@(w&%ﬁ&wwéﬁ@ S Lys

Ile Ar r dn Val Met Thr Hi s Leu Arg. Val IIeT
Foloviags=apft aagicatam daglapatyay weJ?wh n{CTran grptiepf of ingregs
GI u.Leu Le

310
325
340
355
370
385
Phe
Hi s
Al a
Au
Al a

315
330
345
360
375
390
405
420
435
450
465

Ye! e?g@%ﬁ?wg 'M&é Bves 37 Bt 150 i AvAEAOH S Syt ggﬁ&%spr o Arg

505 510 T Asn Asp Ala Leu Met Pro Ser Leu};g%Gu
bopyanslysis %ﬂ f°@'&°¢[’é‘t§° Eé!ei“wff blew). ABrgetgpy copiatping path

Thr

Lys

AfRsu Asp Asp

535 540 Pro Trp Hi's Ser Phe Ay Ala Asp Ser Val Pro Ala Asn Thr
s immuroreagiyitgand Rrsgerase aqtivisy Werk peelest and gialxeed apginst 2 @MAl a Asp Arg

NaOAc (pH 4.5)/50 mM B-octylglucoside. Following dialysis, precipitated material was
removed by centrifugation and the soluble material chromatographed on 2 MonoS cation
exchange column that was previously equilibrated in 25 mM NaOAc (pH 4.5)/ 50 mM B-
octylglucoside. The column was eluted using a linear gradient of increasing NaCl

concentration (0-1.0 M over 30 minutes) and individual fractions assayed by Western blot

analysis and for B-secretase activity. Fractions containing both Hu-Asp2 immunoreactivity '

and B-secretase activity were combined and determined to be >90% pure by SDS-
PAGE/Coomassie Blue staining.

Example 12, Assay of Hu-Asp2 f3-secretase activity using peptide substrates
P-secretase assay—P-secretase activity was measured by quantifying the hydrolysis of a
synthetic peptide containing the APP Swedish mutation by RP-HPLC with UV detection.
Each reaction contained 50 mM Na-MES (pH 5.5), 1% B-octylglucoside, peptide substrate
(SEVNLDAEFR, 70 uM) and enzyme (1-5 pug protein). Reactions were incubated at 37 °C
for various times and the reaction products were rcsolved by RP-HPLC using a linear
gradient from 0-70 B over 30 minutes {A=0.1% TFA in water,
B=).1%TFA/10%water/90%AcCN). The elution profile was monitored by absorbance at
214 nm. In preliminary experimeats, the two product peaks which eluted before the intact

peptide substrate, were confirmed to have the sequence DAEFR and SEVNL using both
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575 565
580 585
595 600
610 615
625 630
Il e 645
Au Gu
Thr Tyr

570 Thr Arg Pro Gy Ser Ay Leu Thr Asn Ile Lys Thr u Gu Ile Ser
590 Gu Vval Asn Leu Asp Ala GQu Phe Arg Hs Asp Ser Ay Tyr du Val
605 His His A n Lys Leu Val Phe Phe Ala Qu Asp Val Gy Ser Asn Lys
620 Ay Ala lle Ile Ay Leu Met Val Ay Gy Vval Val Ile Ala Thr Val
635 640 Ile Vval Ile Thr Leu Val Met Leu Lys Lys Lys A n Tyr Thr Ser
650 6 89 Hs H s Val du Val _As a Ala_VYal Thr Pro

Ar g 6%‘%"’@65‘1“6WWQ M g SRAstoresty: E&'FFL')’AQ%‘}"’(‘?S?* p@“geAs'n Pro
Lys 675 680 685 Phe Phe Au dn 90 695 <210> 13 <211>

Met Asn 6
2088 <212> DmbﬁﬁWFﬂﬁﬂa‘%dalﬁ@ﬁ?‘%WT%‘%g#@&g‘é@ ¢ MOPEEEEt getectget g

ccgcecctgga cggcetc ¢ gctggaggta 60 cgcact gat t aat gct ct gct
ganccccaga { BB ghd ihe verrneBRae A5EYed R AE A GUSaEE A 4 Aty The Bk

gaaccccaga
aagtgggatt cagatccatc agggaccaaa | 80 acctgcatt

ct

0

Y99
at accaagga aggcat, c§’t g
8a

cagtattgcc aa%é‘é&ft’%‘?aéc eleavagraaectign chﬁﬁﬁf‘tﬁdﬁ%‘&?%‘ﬂ“g&éﬁ&m&b%&

ccagt gacca tccagaactg gtgcaagcgg 300 ggccgcaagc agt ggaa ac ccatccccac

tttgtgattcs ccrrescasyef yoaskiad gf prg\gase FgubigEdf LMpenvatigidy

uypeptin: KM cct

gacaagt gca aattcttaca ccaggagagg 420 atggatgttt gcgaaactca tcttcactgg
cacaccgt cg ccEMaudauMEBRIPRgt gag 480 aagagt acca acttgcatga ctacggcatg
ttgctgccct gcggaattga caagttccga 540 ggggtagagt ttgtgtgttg cccactggcet
gaagaaagt g acaat gtAggiernative feseeretasead®ey yelirgigymgly quenrhed Bupgescanysubstipgs gg
ggcggagcag actgmteﬁzy&&%%ﬁg ﬁ@&csccnce spectroscopy in a single sample or multiwell

format. Each reaction contained 50 mM Na-MES (pH 5.5), peptide substrate MCA-

10 EVKMDAEF[K-DNP] (BioSource International) (50 M) and purified Hu-Asp-2 enzyme.
These components were equilibrated to 37 °C for various times and the reaction initiated by
addition of substrate. Excitation was performed at 330 nm and the reaction Kinetics were
monitored by measuring the fluorescence emission at 390 nm. To detcct compounds that
modulate Hu-Asp-2 activity, the test compounds were added during the preincubation phase

15  of the reaction and the kinetics of the reaction monitored as described above. Activators are
scored as compounds that increase the rate of appearance of fluorescence while inhibitors
decrease the rate of appearance of fluorescence.

It will be clear that the invention may be practiced otherwise than as particularly
described in the foregoing description and examples.

20  Numerous modifications and variations of the present invention are possible in light of the

above teachings and, therefore, are within the scope of the invention.

The entire disclosure of all publications cited herein are hereby incorporated by reference.
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agt gaagaca
gaagccgat g
ccct acgaag
gagt ct gt gg
gacaagt at c
gagaggcttg
gcagaacgt c
caggagaaag
acacacat gg
t acat caccg
aagt at gtcc
cgcat ggt gg
gtgatttatg
gaggagattc
gtcttggcca
tctttgaccg
gacgat ctcc

gaagtt gagc ct

tctgggttga
cgacat gact

ggtt caaaca
atcttcatca
gtggaggttg
ggct acgaaa
695 <212>

aagt agt aga agt agcagag
at gacgagga cgat gaggat
aagccacaga gagaaccacc
aagaggt ggt tcgagttcct
SEegayatatéSTglggat gag
aggccaagca ccgagagaga
<aagcaagagaay¢t Mgekt daa

gaggaagaag
ggt gat gagg
agcattgcca
acaacagcag
aat gaacatg
at gt cccagg
gct gat aaga

t ggaaBethkoggaacaggaaageagccaacy
ccagagkggairgesat @eberaatgaccgcec

ct ct ggageait ILLe Gt act
gcgcagagcaggaaggacaga

at cccgagaaagsey UBIona’ e

agcgcat gaa tcagtct c

t a
<3283 81805 peR-c8EsE
aaacg c caccgt ggag
<&§5692333a Pté€ttttggg

ttgat gc ccgccct get
<éégatatcaa gacggaggag
<dé4dgat at ga agttcatcat
aaggt gcaat cattggactc
<g¢é0bgghdavlgévgaagaag
<aégeccgergtocacdccagag
atccaaccta caagttcttt
PRE0s218> Hono Sapi ens

<170> PatentIn Ver.

<210> 1

<211> 1804
<212> DNA
<213> Homo sapiens
<400> 1

atgggcgcac
cctgcgcgece
gccccggage
ggccacgaac
cgcgtagttg
cgacggcttg
gcgctcgceccec
cttggccatg
gtagacaacc
gatcgggacc
ccececgeaga
cgtggcagga
accccgcact
ataccgctcc
aagggctttg
cgttggggaa
gacctcgtca
tgccactatt
tttgaatcag
tggcctaget

tggcccggge
60

tggcccecgce
120
cgcccacccece
180
tggagcctgce
240
tgcaggggga
300
agctacagat
360
cctacataga
420
acgtcacagt
480
ccatccccaa
540
agaatttctt
600

°&tc Stf

2.0

cggcctcgtc
cagcacaccc

fRerd

aa g
ctccttccceg
gctgactctg
gccgaccgag
at ct ct gaag
caaaaat t gg
at ggt gggcg
aaacagt aca
gagcgccacc
gagcagat gc

tccct
ctt a

gctgctgctg
gcccttcacg
gggacccggg
cctggcgtcec
ctctggcege
tctegttgac
cacgtacttt
gaagtacaca
aggcttcaat

tttgcctggg
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tggct gaggt
t agaggaaga
ccaccaccac
ccagt acccc
cccatttcca
t cat gagaga
aggcagtt at
agagacagca
gccgcect gge
acgtgttcaa
t aaagcattt
aggtt at gac
acaacgt gcc
;Agcaaaact a
S§aaacgat gc
t gaat ggaga
t gccagccaa
gact gaccac
t gaagat gga
tgttctttge
gt gt t gt cat
catccattca
t gt ccaagat

ggaagaagaa
ggct gaggaa
caccaccaca
t gat gccgt t
gaaagccaaa
at gggaagag
ccagcatttc
gct ggt ggag
cct ggagaac
t at gct aaag
cgagcatgtg
acacct ccgt
t gcagt ggcc
tt cagat gac
tct cat gcca
gttcagcctg
cacagaaaac
t cgaccaggt
tgcagaattc
agaagat gt g
agcgacagtg
tcatggtgtg
gcagcagaac

720
780
840
900
960 90
1020
1080
| 140
1200
1260
1320
1380
| 440
1500
1560
1620
1680
1740
1800
1860
1920
19S0
2040

agaactag 2088 <210> 14 <211>
<400> 14 Met Leu Pro Ay Leu Ala Leu Leu
Leu Leu Ala Ala Trp Thr Ala Arg 1 5 10 15 91

cctctgctgg

ctgcccctcece

acccctgecg

cccgegggceg
ggctactacc
actggaagca
gacacagaga
caaggaagct
acttcttttc

attaaatgga

cccagtggcet
gggtggccgce
agcgccacgc
ccgccaactt
tggagatgct
gtaactttgce
ggtctagcac
ggacgggctt
ttgtcaacat

atggaatact



Al a
Adn
Asn
Thr
An
Trp
Ile
Val
du
160
175
190
195
210
225
Au

Leu
Il e

Lys
Ile
Cys
Pro
Pro
Thr
Lys
Asp
Sex
200
215
230

Gu Val Pro Thr
Ala Met Phe Cys
Lys Trp Asp Ser Asp Pro
Gu dy Ile Leu An Tyr
ThrtaBgoc¥abhcVakgGaahblca
LyscAggtayaAcgoLys d n
TyraBhBab¥&al euc¥abay
AspckystEystlysoPhe Leu
Hi gghBHt b%aTEEaEﬂc%gEG'E;
Set ¢ {Bt £§0,L6840H

LY3g fe ?t%ét\é% g

Asp Gy
Ay Arg

As
205°F

22694

atcgtggaca
tgcggtggtyg
gaagctgtgg
gactgggtcc
cagctggcgt
aatctccatc
tacctgagag
tcagctttac
attcagccca
catttcccca
tccacaaatg
catcttcgac
agagcccaga
aggtgctgca
gtgtctgaaa
tgtecceceget
cagtctttga
cgtctgtgga
gccatcctcec
gcgtegeccece
cgtgaccctg
gaaatgaata
gccaggcctg
tttccagggce
agcageeggg
tctectgttet
gctcccagat
ctttcaaatc
ctcectactt
aaaaaaaaaa
aaaa

1804

<210> 2
<211> 518
<212> PRT
<213> Homo

<400> 2

§a€,§ I gea?-aﬂﬁg
23592502806 APR0

Asp Asp
gtggcaccac

960
cccgcgcecatce
1020
gctggacgaa
1080
atgagaactc
1140
tgatgggggc
1200
cgctggtgat
1260
agagggtggg
1320
tttccgggcec
1380
gcgagceccat
1440
ttgtcttaat
1500
aggtcgtcaa
1560
acctcaagca
1620
atcgatggtg
1680
gccttctaga
1740
ccaagaaaaa
1800

sapiens

Asn Ala Ay Leu Leu Ala Qu Pro 20 25 30
Leu Asn Met Hi's Met Asn Val G n 35 40 45
Ser Ay Thr Lys Thr Cys Ile Asp 50 55 60
Cys An du val Tyr Pro Gu Leu 65 70 75 80
Asralg teto cVYalbaghreck] ¢éc@Gtcgastcd5 85 90
Cys Lys Thr H's Pro H's Phe Val 100 105 110
Gy PheaYal cSebtAspthl gak@eggettll5 120 125
Hs Gn Gu Arg Met Asp Val Cys 130 135 140
Y% ték% keyss + TRy et %dgd%g145 150 155
R o R o Ile 165 |70
I EL 180 185
EE%%%gg%é g%é%ggét%cks%dé% %aVa| 02
p_Tyr g r Asp Lys
@Cgt@aﬁcélgu IG°T g\?&lgaﬂl gg %a\%ﬂchl ududu
Asp G u Asp Asp Qu Asp Ay Asp Gu Val du
gctgctgcge ctgcceccaga aggtgtttga
tctgattcca gaattctctg atggtttctg
ttcggaaaca ccttggtctt acttccctaa
cagcaggtca ttccgtatca caatcctgcc
cggcctgaat tatgaatgtt accgattcgg
cggtgccacg gtgatggagg gcttctacgt
cttcgcagcg agcccctgtg cagaaattge
tttctcaaca gaggatgtag ccagcaactg
tttgtggatt gtgtcctatg cgctcatgag
cgtcctgectg ctgetgecegt teccggtgtcea
tgatgagtcc tctctggtca gacatcgctg
accatgaact cagctattaa gaaaatcaca
gcgctttcecte ctgtgcccac ccgtcttcaa
ttcactgtct tttgattctt gattttcaag
taattaaaaa aaaaacttca ttctaaacca
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245
260
Arg
Leu
Lys
Met

Al a
Leu
Met

Al a
Pro
Lys
Asp
Arg
Val

Leu
Ser

250

265 .

275
290
305
Arg
Asp

Al a
Leu
Arg

Pro
Val
Pro A
Adn
du

255 Qu Ala Au Qu Pro Tyr Qu Qu Ala Thr GQu Arg Thr Thr Ser Ile
270 Ala Thr Thr Thr Thr Thr Thr Thr A u Ser Val GQu du Val Val

280 285 Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys Tyr
295 300 Au Thr Pro Gy Asp Qu Asn Qu H's Ala H's Phe G n Lys Ala
310e3151320.1G letr dleehrd WM1A dcwy e S.eir Pr@ LeAr davetAlSer @ n Val
32%1330r®35 Au Trp Au Gu Ala Gu Arg Gn Ala Lys Asn Leu Pro Lys
340 345 350 Lys Lys Ala Val Ile An Hsi1®he @n GQu Lys Val Au Ser
35535360 365 A n Gu Ala Ala Asn Qu Arg Gn A@n Leu Val Qu Thr H's
370 375 380 93 Arg Val Qu Ala Met Leu Asn Asp Arg Arg Arg Leu

d %eﬁsﬁe%Sir%9%1%9il%0%rBVrG1'd gl ®len 1d pA %h\@'TkP o Pro Arg
Hi ie\éal Phe 405 410 415 Asn Met Leu Lys Lys Tyr Val Arg Ala Gu G n
Arg

nHls 420 425 430 Thr Leu LysEls Phe Gu H s Val g Met Val
Lys Lys Ala435 40 445 Ala Anlle rg Ser A n Val Mt r Hs Leu

SRR Jebedlird s F0TE 00 0 4G 1A a PVRITSp G u Leu

Ly £r@ ¥ n Asn 485 490 495 Tyr Ser Asp Asp Val Leu Ala Asn Met Ile
Pro Arg . |13 Ser 45

Pro Gly Thr Pro Ala Glu Arg His Ala Asp Gly Leu Ala Leu
Ala Leu
50 55 60

Glu Pro Ala Leu Ala Ser Pro Ala Gly Ala Ala Asn Phe Leu
Ala Met

65 70 75
80

Val Asp Asn Leu Gln Gly Asp Ser Gly Arg Gly Tyr Tyr Leu
Glu Met

85 90
95

Leu Ile Gly Thr Pro Pro Gln Lys Leu Gln Ile Leu Val Asp
Thr Gly
100 105 110

Ser Ser Asn Phe Ala Val Ala Gly Thr Pro His Ser Tyr Ile
Asp Thr
115 120 125

Tyr Phe Asp Thr Glu Arg Ser Ser Thr Tyr Arg Ser Lys Gly
Phe Asp
130 135 140

Val Thr Val Lys Tyr Thr Gln Gly Ser Trp Thr Gly Phe Val
Gly Glu

145 150 155

160

Asp Leu Val Thr Ile Pro Lys Gly Phe Asn Thr Ser Phe Leu
Val Asn

165 170
175
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500
515
530
545
Ay
Au
Tyr
Ser
Al a
Tyr Thr
Pro Gu
Pro Thr

505
520
535
550
Leu
I'le
Au
Asn
Thr

510 Tyr Ay Asn Asp Ala Leu Met Pro Ser
G u Leu Leu Pro Val
540 Pro Trp Hi s Ser
555 560 94

525 Val

Sel188Qys85 590 G u Val
595 600 6038Kis Hs Gn Lys Leus¥l
Lys 610 625 620 Ay Alalle Ile Ay Leu Met Val

Val

Valp
Serp

Gu Arg 66
Lys 67

Tyr

<211> 2094 <21

gctcctgcetg

Ec

cct gct ggcet
ccagaat ggg aag

aggcatcctg cagtatt

d u Val

| 8845

caga ttgccatgtt ct

3%

gat t

agccaaccaa F&€adtga é‘é
ccat ccccac Vett glgat t ¢

225
240

Gly
Glu

255
Ser

Glu

Tyr
Ser

Asn
Asp

Gly
Val
305
320

Glu
Gly

335
Trp

Pro

Ser
Ser

Ser
Pro

Leu
Trp

Tyr
Leu

Leu
Ser
290

Thr
Val

Ala
Phe

Thr
Trp

Tyr
Ser

Tyr

Gln

275

Asp

Thr

Val

Gly

Phe

cagatccatc a
aagaagtcta ccctgaactg 240 ca

FéCaFaac Mg tgt@eadfiog & Y30 & lgh Fege

gt &%0

t ggcaga 120 95
accaaa 180 acctgc

gé??“ G4 Edereanny Pgegi*f“ %

Val

Asp Ala Arg

d u Vval
s Met An dn As
n Mt A n Asn 69 695 <210> 15

Leu Thr
Asn Ay A u Phe Ser
Phe Gy Ala Asp Ser Val
G u Pro Val

Pro Ala Asn Thr
Pro Ala Ala Asp Arg
ThiIls65187Fh373 1hiPhar §1lRr Se@ E1SeAs@ yhee PHEhLeAsrPUd dllys
Lys Met Asp Ala G u Phe Arg H's Asp
Phe Phe Ala G u%sp
Gy dy Vval
763810391640, @aRhe.dy arEhimbet Mol diptly T )y s
0 655 Hs Hs Ay Val
65 670 Hi s Leu Ser

7o

80 685 Phe Phe Qu

AspAIaAIa
Tyr

A u Thr

Lys Thr Thr
Leu Asp Asp Leu G n

A u Asn

Thr
Ser

du
Ay
Val Ay
Val Ile
Lys A n
Val Thr
d u Asn

cccé%\%%g Fdhrtdgg

cctaccgctg cttagttggt 360
230

Thr Asn

245

Lys
260
Ile Glu

Cys Arg

Leu Leu

Ala Arg

325

Ser Gln
340

Pro Lys

Gly Gly Ser Leu

Asp

Ile

Glu

Arg

310

Ala

Leu

Ile

Ile

Leu

Tyr

295

Leu

Ser

Ala

Ser

Trp

Lys

280

Asn

Pro

Leu

Cys

Ile

64

Tyr

265

Leu

Ala

Gln

Ile

Trp
345

Tyr

Val

250

Thr

Glu

Asp

Lys

Pro

330

Thr

Leu

235

Leu

Pro

Ile

Lys

Val

315

Glu

Asn

Arg

g

Gly

Ile

Gly

Ala

300

Phe

Phe

Ser

Asp

cat gc acat gaat gt

at accaagga
tcacca at gt ggt aga

Gly

Lys

Gly

285

Asp

Ser

Glu

Glu

Ile

Glu

270

Gln

Val

Ala

Asp

Thr
350

Asn

gac



gagtttgtaa
atggat gttt
aagagt acca

ggggt agagt

gt gat gccct
gcgaaact ca
acttgcat ga
ttgtgtgttg
gcggaggagg at gact c§ga
agt gaagaca aagt agt aga
gaagccgat g adhgaegagga
ccct acgaag paaggeacaga
gagt ct gt gg aagaggt got
gacaagt at ¢ t cgagacacc
gagaggct:gMggggg adsq
gcagaacgt ¢ .aagcadagaa
caggagaaagig%g§59cttt
acacacat gg gagagtgga
t acat caccg “¢t'ct gcaggc
aagt at gt cc_gcgcagaaca
cgcat ggt gg S&&céb&adhsa
gt gat t t at g Pagcduat gaa
gaggagat t ¢ aggat gaagt
gt ctt ggccadabat gatt ag
tctttgaccg aaacgaaaac
gacgat ct ccvagcggeggba
gaagt t gagc sekgbtgat gc
tct gggtt ga caaat at caa
cgacat gact caggat at ga

ggt t caaacacgagghgcaat,
at cgt cat ca p¢gt bggt gat
gt ggaggtt g acgccgeygi
ggct acgaaa atccaaccta

<211> 697 §212> PR£l<2 3>

er Thr u
Leu Ser
450

Glu
Cys
465
480

Pro Ile
Gly

Ala
Arg

Ile Leu
Cys

495

Gln
Ser

Arg Arg
Leu

Val Arg His

515

<210> 3

<211> 2070
<212> DNA
<213>

aattcttaca
ccaaagagac
gcggaatt ga

tctcgttcct gacaagtgca
tcttcactgg cacaccgtcg
ctacggcatg ttgctgccct
cccact ggct gaagaaagtg

ccaggagagg 420
at gcagt gag 480
caagttccga 540
acaatgtgga ttctgctgat 600
t gt ct ggt gg ggcggagdag acacagacta tgceagd ggg 660
agt agcagag gaggaagaag tggct gaggt ggaagaagaa 720
g3t gaegath rgatleali@ad P rlagaggaraa T9actmaggaa 780
gagaaccacc agcattgcca ccaccaccac caccaccaca 840
tcgagttcct agaacagcag ccagtacccc fggat gccgtt 900
t ggggat gag aat gaacatg cccatttcca gaaagccaaa 960

a a a c g C a t 1020
R R G RO S R S R
ggaacaggg&ogcagccaacg agagac g@ gct ggt ggag | 140
agccat gc aat gaccgcc gccgcectggc cctggagaac 1200
tgttcctcct cggecctcgtc acgtgttcaa tatgctaaag 1260

aaggacaga cagcacaccc taaagcattt cgagcatgtg 1320

@cg@wcgglat éﬂd@éﬂagé%vhﬁﬁﬁcbﬁﬁagﬂﬂh Y 1380
tcagtctctc tccctgctct acaacgtgcc tgcagtggcc 1440
t gat g&gct g cttcagaaag agdddaacta ttcagatgac 1500
t gaaccaagg atcagttacg gaaacgatgc tctcatgcca 1560
caccgtggag ctccttcccg tgaatggaga gttcagcctg 1620
et Alrigy9d a0 G1gactyet @ riggeRdg@isa KR aganadea 1680
ccgccectget gccgaccgag gactgaccac tcgaccaggt 1740
gagggaggag atct ct gaagtsgaagat gga t gcagaatgyy 1800
agttcatcat caaaaattgg tgttctttgc agaagatgtg 1860
3Lt 89ac1 AHhOg! 999C§.at Ol Agegasagy, 1920

gct gaagaag "aaacagtaca catccattca tcatggtgtg 1980

caccccagag gagcgggacc tgtccaagat gca%%ggaac 2040
caagttcttt gagcagatgc agaacaagaa gtag 2094 <210>

api_ens
sp U%quﬁapSer Asn Cys Val Pro Ala Gln Ser

455 460
Leu Trp Ile Val Ser Tyr Ala Leu Met Ser Val

470 475

Leu Val Leu Ile Val Leu Leu Leu Leu Pro Phe

485 490

Pro Arg Asp Pro Glu Val Val Asn Asp Glu Ser

500 505 510

Arg Trp Lys

Homo sapiens

65

96

16



<400> 16 Met Leu Pro Gy Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg 1

5 10 15 Ala Leu G u Val

Thr
Adn
Trp
Ile
Val

Au
160
175
190
205
220

Lys
I'le
Cys
Pro
Pro
Thr

Qu dy Ile Leu An Tyr
The4dsnm Yal Val Qu Al a

Lyst§g8cEh¥gAEEctyecery
Tygclegcbyscley Val Ay d

ASBgE¥§Cg¥§cL¥§gEB§tE@H
Lys Seg:

5@ I S Thr
Asp Lys géégg\g :

Tt
Ser AsEgggﬁ
Trp Trgted

9RERaGHT
Val Va g@gt%gcAiz GE du

Cys @n du Vval
Asn A n Pro Val
@MscbygcibrtUgatB@@cul&gabegV@btloo

u Phe Val Ser Asp Al a Leu Leu 115

AR

BBl kel 80 e
ﬂgﬁgﬁgFaaﬁatﬁgag@Fgg§e502F&tﬂ§§tY§L
Qu Qu Val Ala Qu Val Qu Qu Qu

Tyr

gtgggcagcc
taactttgca
gtgggtgctg
gtccagcaca
taccgggacc
ggaaggggag
ctgggcaccg
tgccaacatt
gctgccatca
aggcatcctg
gggctggcect
ctttgactct
ctggtaaagc
tgctggcttc
cccctcaacce
tggaggtatc
gaccactcgc
gtggtattat
gaggtcatca
ctgcaaggad
tacaactatg
gcccaagaaa
gtgtttgaag
gttccctgat
ggtttctggc
ttggaacatt
ttcccagtca
ccgcatcacc
atcctteccege
agacgactgt
tacaagtttg
tatcatggag
ggcttctacg
cagcgcttgce
catgtgcacg
cttggacatg
gaagactgtg
catagcctat
gtcatggctg

gtgtcagtgg

ccccgcagac
300
cccececacce
360
tccggaaggg
420
acctggtaag
480
ctgaatcaga
540
atgctgagat
600
agacccacgt
660
agtctgaagt
720
tgtacacagg
780
ttgtgcgggt
840
acaagagcat
900
ctgcagtcaa
960
taggagagca
1020
tctcactcta
1080
agcaatacct
1140
ccatctcaca
1200
ttgtctttga
1260
atgagttcag
1320
gctacaacat
1380
ccatctgcgce
1440

gctcaacatc ctggtggata caggcagcad

cttcctgcat cgctactacce agaggcagct

tgtgtatgtg
catccccecceat
caagttcttc
tgccaggcct
tcccaacctce
gctggcectct
cagtctctgg
ggagatcaat
tgtggacagt
atccatcaag
gctggtgtge
cctaatgggt
gcggecagtg
gtcatccacg
tcgggccecga
gacggcagcg
tccacagaca

cctcttcatg

66

ccctacaccc
ggccccaacg
atcaacggct
gacgactccc
ttctcectge
gtcggaggga
tatacaccca
ggacaggatc
ggcaccacca
gcagcctcct
tggcaagcag
gaggttacca
gaagatgtgg
ggcactgtta
aaacgaattg
gtggaaggcc
gatgagtcaa

ctgccactct

agggcaagtg
tcactgtgcg
ccaactggga
tggagccttt
acctttgtgg
gcatgatcat
tccggcggga
tgaaaatgga
accttcgttt
ccacggagaa
gcaccacccce
accagtcctt
ccacgtccca
tgggagctgt
gctttgctgt
cttttgtcac
ccctecatgac

gcctecatggt

105
120
135
150
165
180
195
210

Pro Thr Asp Ay Asn Ala Ay Leu Leu Ala Gu Pro 20
25 30 Anlle Ala Met Phe Cys Ay Arg Leu Asn Met Hi s Met Asn Val
45 Asn Ay Lys Trp Asp Ser Asp Pro Ser Ay Thr

A@n 35 40
Lys Thr Cys Ile Asp 50 55 60
Pro Au Leu 65 70 75 80
Thr Tle A n Asn 95 85 90 97

110
125
140
155
170
185
200
215



225
Au
Ile
Arg
Lys
Lys
Adn
Pro
Val

Au
Leu
Arg
dn
Val

Leu

230
245
260
98

Tyr
Al a
Val
Lys
du
Thr
Al a
Pro
Lys

Arg

235 240 A u Ala Asp Asp Asp Qu Asp Asp Qu Asp Ay Asp Gu Val Gu
250 255 u Ala Qu Qu Pro Tyr Au Gu Ala Thr Gu Arg Thr Thr Ser
265 270 Ala Thr Thr Thr Thr Thr Thr Thr Gu Ser Val Qu Gu Val Va
275 280 285 Vval Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp
Legg29Qc2986c3Q0tGcetTieg PragGagcasp gaitgassntd ¢tideggacatHi s Phe G n
Lyst805tgt0g3150820 G u Arg Leu Gu Ala Lys H's Arg Qu Arg Met Ser
Metahrtgaddhg33acaatgbige Eogpadat aGau ghlta clocthr ggadoaclcartlys Asn Leu
Al a2chspg34@a34560 350 Lys Lys Ala Val Ile A n H's Phe An Qu Lys

Settheggehuc355g%6g &g Jalt agatt g ot Ay W AgEaddtd n Leu Va
H g gMatcAkac31@287 0O Arg Val Ju Ala Met Leu Asn Asp Arg Arg Arg

S e et 1

A H Ph Val Arg Me

miSR AT R e s n gidtaqal o
va 50 455 4

tggtc cc caaatttaa gtcgggaaat tctgctgett gaaacttcag
ccctgaacct 1800
ttgtccacca ttcctttaaa ttctccaacc caaagtattc ttettttett
agtttcagaa 1860
gtactggcat cacacgcagg ttaccttggc gtgtgtccct gtggtaccct
ggcagagaag 1920
agaccaagct tgtttccctg ctggccaaag tcagtaggag aggatgcaca
gtttgctatt 1980
tgctttagag acagggactg tataaacaag cctaacattg gtgcaaagat
tgcctcttga 2040
attaaaaaaa aaaaaaaaaa aaaaaaaaaa
2070

<210> 4

<211> 501

<212> PRT

<213> Homo sapiens

<400> 4
Met Ala Gln Ala Leu Pro Trp Leu Leu Leu Trp Met Gly Ala
Gly Val
1 5 10
15

Leu Pro Ala His Gly Thr Gln His Gly Ile Arg Leu Pro Leu
Arg Ser
20 25 30

Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg Leu Pro Arg Glu
Thr Asp
35 40 45

Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu
Met Val
50 55 60

Asp Asn Leu Arg Gly Lys Ser Gly Gln Gly Tyr Tyr Val Glu
Met Thr

65 70 75
80

67



Arg
480
495
510
525
540
555
570
585
600
615
630
Ser
Au
Tyr

Met
Au
Tyr
Tyr
Val

Pro
560
575
590
605
620
635
Ile
Arg

Asn A n Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala 465 470 475
GQulle dn Asp Qu Val Asp Qu Leu Leu An Lys Gu A@n Asn 485 490
Ser Asp Asp Val Leu Ala Asn Met Ile Ser Qu Pro Arg Ile Ser 500 505
Ay Asn Asp Ala Leu Met Pro Ser Leu Thr Gu Thr Lys Thr Thr 515 520
G u Leu Leu Pro Val Asn Gy G u Phe Ser Leu Asp~Asp Leu A n 530 535
Trpald s1$ecePherd praAl glAsghBel.eMaRsRr @ 1Al aeAsVaThas@ ThAsn 545 550
G giyabed u Pro Val Asp Ala Arg Pro Ala Ala Asp Arg Ay Leu Thr 565
Thr Arg Pro Ay Serggy Leu Thr Asn Ileggys Thr Qu Gu Ile Ser 580
A dggVal Lys Met Asp Ala Gu Phe Arg H's Asp Ser Ay Tyr du Val 595
Hs Hs Gdn Lys Leu Val Phe Phe Ala Qu Asp Val Ay Ser Asn Lys 610

€] I I I e al Val, Val,, L | &.Thr Val 625
safisfoler e 1 Ve Sy PALTOAF REP LAY E56 BV Lol &S Tyr Th

645" 850Y655 Hizo is Ay Val Val GIEO al Asp Ala Ala Val 1Er Pro Gu
660 665 670 Hi eu Ser Lys Met Q& n Asn Ay Tyr & n Pro Thr

s 675 680.685 Phe Phe Qu G n Met An Asn Lys Lys 690 695 <210> 17

L
<211>y2094T¥g1§;nDﬁAg Gln Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys

Gly Val
115 120 125

Tyr Val Pro Tyr Thr Gln Gly Lys Trp Glu Gly Glu Leu Gly
Thr Asp
130 135 140

Leu Val Ser Ile Pro His Gly Pro Asn Val Thr Val Arg. Ala
Asn Ile

145 150 155

160

Ala Ala TIle Thr Glu Ser Asp Lys Phe Phe Ile Asn Gly Ser
Asn Trp

165 170
175

Glu Gly Ile lLeu Gly Leu Ala Tyr Ala Glu Ile Ala Arg Pro
Asp Asp
180 185 190

Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gln Thr His
Val Pro
195 200 205

Asn Leu Phe Ser Leu His Leu Cys Gly Ala Gly Phe Pro Leu
Asn Gln
210 215 220

Ser Glu Val Leu Ala Ser Val Gly Gly Ser Met Ile Ile Gly
Gly Ile

225 230 235

240

Asp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro Ile
Arg Arg

245 250
255

68



<213> Hono Sapi ens <400> 17 atgctgcccg gtttggcact gctcctgetg gececgectgga
cggct cgggc gctggaggta 60 cccactgatg gtaatgctgg cctgctggct gaaccccaga
120 ctgaacatgc acatgaatgt ccagaatggg aagtgggatt

ttgccatgtt ctgtggcaga
cagat ccat ¢ agggaccaaa
aagaagt ct aGidacTgaalygy
t ccagaact gGatygGaagcgg
cctaccgctg cttagttggt
aattcttaca ccaggagagg

ccaaagagac pabocagt 43¢ #RQ

gcggaat t ga tGaagihccga
acaat gt gga ttctgct gat
acacagact a t gcagat ggg
tggct gaggt

ccaccaccac °¢8cédécaca
ccagt accce t gatglegt t
cccatttcca gaaagccaaa
t cat gagagaPaBgygaadas
aggcagtt at Pccagéatttc
agagacagca3§6ét ggt ggag
gccgect gge 3@6t ggagaac
acgtgttcaa tatgctaaag
t aaagcat t t cegageat gte
aggt t at gac ragaggk-ccgt
acaacgt gcc tgcagtggcc
agcaaaact asgiscagat gac
gaaacgat gc tctcatgcca
tgaat ggagapgit 6ageaty
tgccagecaa aceg%aaac
gact gaccac “t cgaccaggt

Thr Asn
Leu Arg

Gln
355
Val

Ala
370

Pro Glu

Phe

Ile
Met
385
400

Ser Gln

Glu

Gly
Phe

Phe
Ala

Tyr

415

Val
Val

Ser Ala

Glu

Gly
Ile

Pro Phe

Pro

180
240G
300
360
420

540
600
660

840 gagt ct gt

960 gagaggctt%
$820 ldcadascdt
1080 caggagaaag
11 40 acaéddat gg
1200 tacat caccg
1260 aagtatgtcc
12320 cagcatagzas
1380 gtgatttatg
1440 ;gaggagattc
1500 gtcttggcca
1560 tctttgaccg
1620 jgacgatol

gaagttgagc
1740

Ser Phe Arg Ile

Asp Val Ala Thr

375

Ser Ser Thr Gly

390

Val Val Phe Asp

405

Cys His Val His

420

Val Thr Leu Asp

acctgcattg ataccaagga aggcatcctg cagtattgcc
cdgatVaedcdd eatldteg Fedg A ragdedaciaa Ideadisgacca
ggccgcaagc agt gcaagac ccatccccac tttgtgattc
gagtttgtaa gtgatgegct tctcgttcct gacaagtgca
atggatgttt gcgaaactca tcttcactgg cacaccgtcg
A39AGLACEF sAENLIGIHIA 5! 3GHI%aL0 ThigEgecect
ggggt agagf ttgtgtgttg cccact ggét gaagaaagtg
gcggaggagg abgactcgga tgtctggtgg
agt gaagaca aagtagt aga agt agcagag ‘gaggaagaag

tagaggaagaA§§?§§§3§Z§ fae 12 A o p i, Rl dra T N B 008

Agcggagceag

agcat t gcca
aagaggt ggt tcgagttcct acaacagcag
900 gacaagta%%5tcgagacacc t ggggat’yd

a%gccaagca ccgagagaga at gt cccagg
&

g aat gaacat g

gc &89 && re tihge &lamd Ygc tRidt aaga
tggaatcttt ggaacaggaa gcagccaacg
ccagagt gga agdéat gct ¢ aat gaccgcc
ctctgcaggc tgttcctcct cggectcegtce
gcgcagaaca gaaggacaga cagcacaccce

2lefC ¥aagay saue@yclicag 1at @aggt ccc
agcgcatgaa tcagtctctc tccctgetct

aggat gaagtygt gat gagct g cttcagaaag
acat gattag tgaaccaagg atcagttacg
aaacgaaaac caccgtggag ctccttcccg

cgtggca ttcttttggg gctgactctg
gg%t%&%téguc? 56%F%b%egcggﬁbcgag
345

350

Thr Ile Leu Pro Gln Gln Tyr

360 365

Ser Gln Asp Asp Cys Tyr Lys

380

Thr Val Met Ala Val Ile

395

Arg Ala Arg Lys Arg Ile Gly

410

Asp Glu Phe Arg Thr Ala Ala

425 430

Met Glu Asp Cys Tyr Asn

69



tctgggttga
cgacat gact

ggtt caaaca
at cgt catca
gtggaggttg
ggct acgaaa

Al a
Thr
Cys
Ser
Leu
Val
Arg
Leu
Lys
Trp
Leu

Leu
Asp
Ay
Asp
dn
du
Lys d
Val
Phe
H s
Hi s

Pr
y

€

caaat at caa
caggat at ga
aaggt gcaat
cctt ggt gat
acgccgctigb
at ccaaccta

&1

38

495

gacggaggag
agttcat cat
cattggactc
gct gaagaag
caccccagag
caagttcttt

Arg Leu Asn Met Hi's Met Asn Val
§1§e&y§ XlIhLehy?h

égn Pro Val
s Lys Thr
u Phe Val
Leu Hs An Au Ar
Thfraf YAl 5eBy8r e

Tyr
Th@
Hs Pro

485

Ile Ser Leu Leu Lys

<210>
<211>
<212>
<213>

1977
DNA
Homo

<400> 5

atggcccaag
gcctgcccac
ggcacccagc
cceectgagg
ctgcggcetge
gggcagcttt
gtggagatgg
ggagatgacc
gtgggcagcc
taactttgca
gtgggtgctg
gtccagcaca
taccgggacc
ggaaggggag
ctgggcaccg
tgccaacatt
gctgccatca
aggcatcctg
gggctggcect
caaccagtct
gaagtgctgg
ctcgctgtac
acaggcagtc
gatcattgtg

500

sapiens

ccectgecectyg
60
acggcatccg
120
cccgggagac
180
tggacaacct
240
ccececgcagac
300
cceceecaccece
360
tccggaaggg
420
acctggtaag
480
ctgaatcaga
540
atgctgagat
600
cctectgtegg
660
tctggtatac
720

at ct ct gaag
caaaaattgg
at ggt gggcg
aaacagt aca
gagcgééfcc
gagcagat gc

ety sl 8rA5Pen0
Pro GQu Leu 65

t gaat ct gga tgcagaattc 1800
tgttctttgc agaagatgtg 1860
gtgttgtcat agcgacagtg 1920
catccattca tcatggtgtg 1980
t gt ccaagat gcadgéagaac 2040
agaacaagaa gtag 2094 <210> 18
<211> 697 &242PhPRAss2¢3z BempThapilensM&@2Thr<400>218 Wetr ed Mea Gy Leu

%

le Adn Asn 85 90

i s Phe Val
Ser Asp Ala Leu Leu 115 120 125 Val

Val

gctcctgetg
gctgcccetg
cgacgaagag
gaggggcaag
gctcaacatc
cttcctgcecat
tgtgtatgtg
catccccceat
caagttcttc
tgccaggctt
agggagcatg

acccatccgg

70

200 10875

490

tggatgggcg
cgcagcggcc
cccgaggagce
tcggggcagg
ctggtggata
cgctactacc
ccctacaccce
ggccccaacg
atcaacggct
tgtggtgctg

atcattggag

cgggagtggt

75 80

Lepikenikeu Ala Ala Trp Thr Ala Arg 1 5 10 15 Ala Leu Gu Va
Gy Asps@fla Ay Leu Leu Algs@ u Pro 20 25 30 Gumpll e Ala Met Phe
A@n 35 40 45 Asn Ay Lys Trp Asp
BRulbeclys Coysdy |1 e
Il e"Thr Asn Val
Trp Q/s Lys Arg Gy
10 I'le Pro Tyr Arg Cys
Pro Asp Lys Cys
E Met Asg Cys . 130,135 140 G u_Thr
yPhieey§r8efFlal G1R451856SP555P66 Ly S18er Thr Asn
AsPSPyPSEly Met Leu Leu Pro Cys Gy Ile 165 170 175 103

cgggagtgct
tggggggcgce
ccggcecggag
gctactacgt
caggcagcag
agaggcagct
agggcaagtg
tcactgtgcg
ccaactggga
gcttecceect
gtatcgacca

attatgaggt

Pro

H's Leu H s



Asp
Ser
"Trp
Val

240
255
270
285
300
315
330
345
355
370
385
Phe

Lys

Trp
Val
du
Au
Al a
Val
du
320
335
350
360
375
390
405

Phe Arg Gy Val du Phe
Asn Val Asp Ser Ala Asp
Gy Gy Ala Asp Thr Asp
Gu Val Ala Gu Au Gu
A' 23g8sRgbapaltpatityghsh
Al atEcgabhbgPreoTyr G u
Th%gEE%t Q@gTEEagﬁﬁ gk
REaAlga oAl a”Ser

Thgtgéga chA%Ea%ggcAg%

ga 9 O
Lygaggg%tgg geteﬁig@%
3689EFATELG2APEOA a Asn
380 tAF§CPRPAGEGIALE 2R
395cgggaggral L8€2%hr Al a
416agg59cggc cagtggaaga

gtttgccatc
tcacagtcat
ctacgttgtc
tttgatcggg
gcacgatgag
ttcaggacgg
ctgtggctac
aacattccac
ggctgccatc
tgcgeectet
cctececgetge
ctgcgccagce
aggaggccca
tgggcagaag
gtcacaagta
ggagacacag
caccaaatgc
ctctgccttg
gtacctgtag
gaaacagaaa
tcacctcaaa
tttaagtcgg
caccattcct
ttaaattctc
ggcatcacac
gcaggttacc
aagcttgttt
ccectgetgge
tagagacagg
gactgtataa
aaaaaaa

<210> 6

<211> 476
<212> PRT
<213> Homo

<400> 6

1080
ccacgggcac
1140
cccgaaaacg
1200
cagcggtgga
1260
agacagatga
1320
tcatgctgcce
1380
agcatgatga
1440
atagagattc
1500
atggcacctg
1560
atggagaagg
1620
agagaagaaa
1680
gaaattctgc
1740
caacccaaag
1800
ttggcgtgtg
1860
caaagtcagt
1920
acaagcctaa
1977

sapiens

Val

d u Val

A u Ala Thr

Eﬁ%c@a%c%%rcﬁﬁ gh%c@ %gg%b %EtArg
Thr Pro Asp al Asp Lys yr Leu
gt%cgh% éb gﬁggaﬁg%cgz é%%g@kﬁtLys
An AlalL L P Al
Ao aER e 2 S B o A T e
Gu Arg dn dn Leu Val Gu Thr H's

Eé§9R§ﬁcA§ptRF§tRF@cﬂrécﬁéﬁaﬁF§tLeu

Leu G@n Ala Val Pro Pro Arg Pro Arg

tgtggccacg
tgttatggga
aattggcttt
aggccecetttt
gtcaaccctc
actctgectc
ctttgctgat
ccctggacca
tggccagagce
aaaaggctgg
gaagcactct
tgcttgaaac
tattcttctt
tceectgtggt
aggagaggat

cattggtgca

71

Ala u Va

tcccaagacg
gctgttatca
gctgtcagcg
gtcaccttgg
atgaccatag
atggtgtgtc
gacatctccc
cacctccgtg
acctcaggac
caaggtgggt
gctggcggga
ttcagccecctg
ttcttagttt
accctggcag
gcacagtttg

aagattgcct

Cys Cys Pro Leu Ala Qu Gu 180
Ala Gu Qu Asp Asp Ser Asp Va
Tyr Ala Asp Ay Ser Qu Asp Lys 210
Gu Gu du 225
A%R tGtdahsp abhyahspcd bgdalgtdocaad u
G u Arg Thr Thr

Ser

actgttacaa
tggagggcett
cttgccatgt
acatggaaga
cctatgtcat
agtggcgctg
tgctgaagtyg
gttcactttg
cctcececcacce
tccagggact
atactcttgg
aacctttgtc
cagaagtact
agaagagacc
ctatttgett

cttgaaaaaa

195

Il e

| 85
200
215
230
245
260
275
290
305
Arg

Au
Met
Au
H s

190
205
220
235
250
265
280
295
310
325
340
104
Al a
Asn
Val



Asn
430
445
460
475
490
505
520
535
Asn
Leu
Ile

Asn
Thr
Thr
du

Met
Thr
Al a
Arg
480
495
510
525
540
545
Thr
Ser
Val
Lys
Val
Ser
du

Leu Lys Lys Tyr Val Arg Ala Gu Gn Lys Asp Arg G n His 420 425 .

Leu Lys H's Phe Qu H's Val Arg Met Val Asp Pro Lys Lys Ala 435
Gnlle Arg Ser An Val Met Thr His Leu Arg Val Ile Tyr GQu 450
Met Asn G n Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Al a 465
A et alkl 616 alAsped PréalTrhsfied LebeleleTr@ Mdty 1@ B1@ n Asn
Tyc1genwaAsp Asp Val Leu Ala Asn Met Ile Ser Gu Pro Arg Ile Ser
Tyr @y Asn Asp Ala lseu Met Pro Ser Leuithr A u Thr Lys Thr Thr
Valhsd u Leu Leu Pro Val Asn Gy G u Phe Ser Leu Asp Asp Leu G n
105 Pro Trp Hs Ser Phe Ay Ala Asp Ser Val Pro Ala Asn Thr d

al al p Arg
% g@ § ] %lé Hlés%l’é“eﬁﬂ%%ﬁé%ﬁ e G

58 90 Glu2 aI Asn Leu Asp Alazgnu Phe Arg Hi s Asp .Ser Gly
595 600 605 Hi s“H s GI n Lys Leu Val
610 615 620 Ay Alalle Ile Ay Leu Met Val. Gy Gy Val Val Ile
625 63@6613§16’4§1M é\l@alPrlq éelﬂhﬁ@el}%lArr%tLq_UelP{%@—ﬁg/sGlLWs an
Ilé”h6"4§59503%55 Hs Hs Ay Val 4\(/)al Au Val Asp Al a AI a Val Thr
Arg

Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu
Met Val
50 55 60

Asp Asn Leu Arg Gly Lys Ser Gly Gln Gly Tyr Tyr Val Glu
Met Thr .

65 70 75

80

Val Gly Ser Pro Pro Gln Thr Leu Asn Ile Leu Val Asp Thr
Gly Ser

85 90
85

Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His
Arg Tyr
100 105 110

Tyr Gln Arg Gln Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys
Gly Vval
115 120 125

Tyr Val Pro Tyr Thr Gln Gly Lys Trp Glu Gly Glu Leu Gly
Thr Asp
130 135 140

Leu Val Ser Ile Pro His Gly Pro Asn Val Thr Val Arg Ala
Asn Ile

145 150 155

160

Ala Ala Ile Thr Glu Ser Asp Lys Phe Phe Ile Asn Gly Ser
Asn Trp

165 170
175

72

e Phe Ala Qu Aspval Qdy.

440
455
470
485
500
515
530

Ay
du
Tyr
Ser
Al a
Tyr
Pro



660 665 670 Hi s Leu Ser

Lys Met G n An Asn Gy Tyr Gu Asn Pro Thr Tyr

675 680 685 Phe Phe AQu @ n Met A n Asn Lys Lys 690 695

<210>19<211>2094<212>DNA<213>Honmo Sapi ens <400> 19 106

gtttggcact gctcctgetg
gt aat gct ggGtut §eyggce
acat gaat gt Cgeagagt ggg
at accaagga aggcatcctg
at gt ggt aga agccaaccaa
agt gcaagacp¢gaggGCeRe
gtgatgccctGigtgggtcct
gcgaaactca ttttcac

acttgcatga ctacggcafg

ttgtgtgtty g

atgactcggas?gtggég?g%
aagt agt aga® tﬁg agag
at gacgagga cgatgdggat
aagccacaga gagaaccacc
aagaggt ggt Tregayrt Ebr
t cgagacaccItggygat gag
aggccaagcaZebgagagaga
aagcaaagaa2¢0t gcct aaa
tggaatcttt ggaacaggaa
ccagagt gganagceal gcl g
ct ct gcaggcglgt vt CCt
gcgcagaaca gaaggacaga
at cccaagaayggccgct cag
agcgcat gaa tcagtctctc

aggat gaagt 5LgabgaogLy

Arg Leu

Pro
Ala

Lys
Ser

Lys
275
Thr

Val
290

Ser Glu

Leu

Cys Gln
Ile
305

320

Trp
Ser

Leu Leu

Thr

Tyr
Ile

335

Pro Gln

Gln

Leu
Ser

Asp
Thr

Asp
Val

Cys

at gctgcccg
gccgcectgga cggcetcggge gctggaggta 60 cccactgatg
peactiyafjeut Bgecaygt Alet GllggdagarAl20Achgaeatat gc
aagt gggatt cagatccatc agggaccaaa 180 acctgcattg
cggt att gcc aagaagtctasgecctgaactg 240 cagatoacca
ccagt gacca tccagaactg gtgcaagcgg 300 ggccgcaagc

btboteat henCehaceaet @16t agt tegt A360sgagikhat aa
gacaagtgca aattcttaca ccaggagagg 420 atggatgttt

g cacaccgtcg ccaaagggac atgcagtgag 480,3agagtacca

ttgctgccct gcggaattga caagttccga 540 ggggt agagt

OUR0ado A0 Yacaagabt A-PotRhat 0hTa60 Aot Gaagaca
gaggaagaag tggctgaggt ggaagaagaa_ 720 gaagccgatg
ggt gat gagg t

éggaaga ggctgaggaaz?QO ccct acgaag
agcattgcca ccaccaccac caccaccaca 840 gagtctgtgg
Reaaddgclgdcéagt &éecdrpglvgcdytt G900 Vgacaagt at ¢
aat gaacatg cccatttcca gaaagccaaa 960 gagaggcttg
at gt cccaggoOt cat gagaga at gggaadédg 1020 gcagaacgtc
gct gat aaga aggcagttat ccagcatttc 1080 caggagaaag
gcagccaacg agagacagca gctggtggag 1140 acacacat gg

2ak0aengcet ygceacakggteacggagaac asd0eykacgkcaccy
cggcctcgtc acgtgttcaa tatgctaaag 1260 aagtatgtcc
cagcagaccc taaagcattt cgageatgtg 1320 cgcat ggtgg
atccggtccc aggttatgac acacctccgt 1380 gtgatttatg
tccctgetct acaacgtgcecc tgcagtggcecc 1440 gaggagattc

£45C842239.29532886" 8t 6392HGCTHR0Rsn 1eu

260 265 270

Val Phe Glu Ala Ala Val Lys Ser Ile Lys Ala

280 285

Lys Phe Pro Asp Gly Phe Trp Leu Gly Glu Gln

295 300

Ala Gly Thr Thr Pro Trp Asn Ile Phe Pro Val

310 315

Met Gly Glu Val Thr Asn Gln Ser Phe Arg Ile

325 330

Gln Tyr Leu Arg Pro Val Glu Asp Val Ala Thr

340 345 350

Tyr Lys Phe Ala Ile Ser Gln Ser Ser Thr

73



107

gacgat ct cc agccgt ggca
gaagtt gagc ctgttgatgc
tct gggtt ga caaat at Gaa
cgacat gact caggat at ga
ggtt caaacaMeag@tlgcadt
at ctt cat caneet nggt gat
gtggaggttg acggggct gt
ggct acgaaa atccaaccta

<211> 697 72 Ziy@Rgrézj.E‘?l% 'd‘i%‘) PRPIAans v%‘io%%xz%]lgeffgﬁegi@ ¥4 yiileu Ala Leu

gtcttggcca acatgattag tgaaccaagg atcagttacg gaaacgatgc tctcatgcca
1560 tctttgaccg aaacgaaaac caccgtggag ctccttcccg tgaatggaga gttcagcctg 1620

ttcttttggg gctgactctg tgccagccaa cacagaaaac 1680
ccgccctget gccgaccgag gactgaccac tcgaccaggt 1740
gacggaggag at ct ct3®®ag t gaagat gga t gcafdattc 1800
agttcatcat caaaaattgg tgttctttgc agaagatgtg | 860
Vatlt gdactMe tatadgt Gdgc Fhgt iytrgtVedt Vadc daeadisyp 1920
gct gaagaag aaacagtaca catccattca tcatggtgtg 1980
caccccagag gagggccacc tgtccaagat 3ggagcagaac 2040
caagttcttt gagcagatgc agaacaagaa gtag 2094 <210> 20

Leu Leu Ley 4l a4 rp Thr a Arg 1 5 10 15 u Val Pro Thr Asp
Ay Asn Alg ey Leu Leu Ala . %—‘lgé Pro 20 25 30 Gln3I9I5e Ala Met Phe Cys Gy
Arg Leu As 0 t Hs Met Asn Val n 35 40 45 Asn @y Lys Trp Asp Ser Asp
Pro Ser G9 hr Lys Thr Cys Ile Asp 50 55 60 Thr Lys GQu Ay Ile Leu G n
Tyr Cys An Gu Val Tyr Pro Qu Leu. 65 70 75 80Q, 108 G n Ile Thr Asn Va
val du Al dPEsht@ A8 §leaPlehval &g s F1es F8S 9@ lTifofeu y$Parg dy
Arg Lys 4 Ne€y§liys Thr Hi s40|:E>)ro H s Phe Val 109}1%05 110

415

Asp Ile Pro Gln Glu Ser Thr Leu

Met

Cys
Thr

Gly Tyr Asn Thr Asp

420 425 430

Ile
Pro

Ala
Leu

Tyr Val Met Ala Ala Ile Cys Ala Leu Phe Met Leu

435 440 445

Leu Met Leu

Gln
450

Cys
Gln

Val Cys Gln Trp Arg Cys Arg Leu Arg

455 460

Phe Ala Leu

475

His Ser Leu

465

Asp Asp Asp Asp Ile

470

Lys

<210> 7

<211> 2043

<212> DNA

<213> Mus musculus

<400> 7

atggccccag
gcctgecccag
ggaacccatc
acccctggge
ctgaggctgce
aggcagcttt
gtggagatgg
ggagatgacc
gtaggcagcc
taactttgca

gtgggggctyg
gtccagcaca

cgctgcactg
60
tcggcatcceg
120
cccgggagac
180
tggacaacct
240
ccccacagac
300
ccccacaccce
360

gctcctgceta
gctgcecectt
tgacgaggaa
gaggggaaag
gctcaacatc

tttcctgcat

74

tgggtgggcet
cgcagcggcc
tcggaggagce
tccggccagg
ctggtggaca

cgctactacc

cgggaatgct
tggcagggcc
ctggccggag
gctactatgt
cgggcagtag

agaggcagct



Ile
“Val

160
175
190
205
220
235
245
Ile
Arg
Leu
Lys
Met
Al a

Pro
Pro
Thr
Lys

Ser
Trp
Val
240
250
260
275
290
305
Arg 3

120
135
150
165
180
195
210

125
140
155
170
185
200
215

Tyr Arg Cys Leu Val Ay A u Phe Val Ser Asp Ala Leu Leu 115
Asp Lys Cys Lys Phe Leu HHs G n QQu Arg Met Asp Val Cys 130
Hs Leu Hs Trp H's Thr Val Ala Lys Au Thr Cys Ser du 145
Ser Thr Asn Leu His Asp Tyr Gy Met Leu Leu Pro Cys Ay lle
Ly & aPlog afeg oGty odgalaa@ay Pige Yt oy Ot Rrarde rgiigradarad u
AspgohgyddalaaAg@0Ser Ala Asp Ala Qu G u Asp Asp Ser Asp Val

Tr rmt@gxgc@cngla&o%@@th A cBut Alta AsirddaadBertddat dAsed ys

Valt gdcd aVal: tAls® od u

a

3|6

Al AR AR

S

34c§°§

tggtggtatc
gaccactcgce
gtggtattat
gaagtgatca
ctgcaaggag
tacaactacg
gcccaagaaa
gtatttgaag
gttcceggat
ggcttttgge
ttggaacatt
ttcccagtca
ccgcatcacce
atccttecte
agacgactgt
tacaagttcg
catcatggaa
ggtttctatg
cagecgcecttgce
catgtgcacg
ggcagacatg
gaagactgtg
catagcctat
gtcatggcgg
atgtcagtgg
cgctgectge
ctcecctgcete
aagtaaggag
gggtggttce
ctttggtcac
tcaggaccct
caccaacctg
ctggattaca
gggcttgcac
gcaggaatat
ccttaggcac
ccctgacccet
ctgcccagca
ccagaagtac

s G‘%

I0 g cgt‘éc'%laaﬁgl%%% U Pro Tyr
£Th EQE% a@%& E@Eégqg'gQr§H¥§%§§§€§1}®§Qg<§¢£

i Satah ShRENL R
du G u Al a G u Ar

agac
720
tatacacggg
780
ttgtacgtgt
840
acaagagcat
900
ctgccgtcaa
960
taggggagca
1020
tttcacttta
1080
agcaatacct
1140
ctgtctcaca
1200
tcgtcecttecga
1260
atgagttcag
1320
gctacaacat
1380
ccatctgcegce
1440
gttgcctgeg
1500
gctcgtggge
1560
atgagttgga
1620
ccaatgcttc
1680
ctgtaggaca
1740
cacaaacttg
1800
tcctttagag
1860

gaggc

Au du Ju Va

4 Saen d e

tggcct

cagtctctgg
ggaaatcaat
tgtggacagt
gtccatcaag
gctggtgtgce
cctcatgggt
acggccggtyg
gtcatccacg
tcgagcccga
gacggcggcea
tccccagaca
cctecttcatg
ccaccagcac
agatgatgga
gctatggatg
tggcgtgaca
caggagaggg
agttggaaat

tctccaacct

75

Ala u Va

gtdgggaggga

tacacaccca
ggtcaagatc
gggaccacca
gcagcctect
tggcaagcag
gaagtcacca
gaggacgtgg
ggcactgtta
aagcgaattg
gtggaaggtc
gatgagtcaa
ttgccactct
gatgactttg
gacgcccctg
gtacctgtgg
gaacagagaa
aaggaagcag
tttgctgett

aaagtattct

Rkt
Gu Arg

@ﬁgﬁ

Ala H.s

AQu du Qu
Lu
r Thr
«u Val Vval
Asp Lys Tyr

Phe A n Lys Al a
qgl?%ﬁ%fﬁéig%kﬁ A@n Va
G@n Ala Lys Asn Leu Pro Lys

gcatgatcat

tccggceggga
tcaagatgga
accttcgett
cgacggagaa
gcacgacccce
atcagtcctt
ccacgtccca
tgggagccgt
gctttgctgt
cgtttgttac
cacttatgac
gcctcatggt
ctgatgacat
gaccacatct
ccagagcacec
atcaggcaag
cgttctggtg
gaagcttcag

ttatgtcctt

225
Au

230
255

Ser



Lys
Adn
Arg
400
410
430
435
450
465
Asn
Ser
Thr
dn
Asn
Leu
Ile

Lys
Au
Val
Tyr
Asn
Thr
440
455
470
485 4
500
515
530

Thr
Ser

Ala Val Ile @n Hs Phe dn Qu Lys Val Qu Ser Leu Gu 355
Ala Ala Asn Qu Arg An dn Leu Val Gu Thr Hs Met Ala 370
Gu Ala Met Leu Asn Asp Arg Arg Arg Leu Ala Leu G u Asn 385
Ile Thr Ala Leu Gn Ala Val Pro Pro Arg Pro Arg H s Val Phe
Metgbegtbysal y&chyigclale Aogghlat g@Gigu tdcr tigy sy gAs r oAt gdoagH S
LedgbyagbibscPhe2@ u His Val Arg Met Val Asp Pro Lys Lys Ala
443 afkactcncl betfed g9ele @akg¥alaght gERigaliggthed afftd talcal | e
46QtArg Vel Aqlggg gé%r LeugSer g%ugLeﬁI T)?r% naga é@o Al a
47 chl I e ys
gg gggggcgt %c@c@ é?%c?g&aﬁa g%?%cgalégla létég‘btgt{}dﬁr
50 n Asp Ala Leu Met Pro Ser Leu Thr @ u Thr
§5 VaI Glu Leu Leu Pro Val Asn Ay A u Phe Ser Leu Asp
Pro Trp H's Ser Phe Ay Ala Asp Ser Val Pro Ala Asn
550 555 560 A u Val GQu Pro Val Asp Ala Arg Pro Ala Al a Asp

5752%3 %g? Thr Arg Pro Gy Ser Ay Leu Thr Asn Ile Lys Thr

<212> PRT
<213> Mus musculus

<400> 8
Met Ala Pro Ala Leu His Trp Leu Leu Leu Trp Val Gly Ser
Gly Met
1 5 10
15

Leu Pro Ala Gln Gly Thr His Leu Gly Ile Arg Leu Pro Leu
Arg Ser
20 25 30

Gly Leu Ala Gly Pro Pro Leu Gly Leu Arg Leu Pro Arg Glu
Thr Asp
35 40 45

Glu Glu Ser Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu
Met Val
50 55 60

Asp Asn Leu Arg Gly Lys Ser Gly Gln Gly Tyr Tyr Val Glu
Met Thr

65 70 75
80

Val Gly Ser Pro Pro Gln Thr Leu Asn Ile Leu Val Asp Thr
Gly Ser

85 90
95

Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His
Arg Tyr
100 105 110

Tyr Gln Arg Gln Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys

Gly Val
115 120 125

76

360
375
390
415
420
110
Tyr
Val

Au
Arg
Lys
Asp
Thr
Arg
Gu

365
380
395
405
425



580 585 590 G u Val Lys Met Asp Ala Qu Phe Arg Hs Asp Ser Ay Tyr GQu Val
595 600 605 His Hs A n Lys Leu Val Phe Phe Ala Qu Asp Val Gy Ser Asn Lys

610 615 62

0

Ay

Alallelle Ay Leu Met Val Ay Ay Val Val Ile Ala Thr

Val 625 630 635 640 Ile Phe Ile Thr Leu Val Met Leu Lys Lys Lys @ n Tyr Thr
Ser Ile 653y845a650rd gyl $hd wiYalGlValLys arifalclhsElA &1A daevlcithr Pro G u
G u Arg 66@neb6nsp70 His Leu Ser Lys Met An An Asn Ay Tyr Gu Asn Pro Thr
Tyr Lys 675 6803685 Phe Phe G u G Aa3et A n Asn Lys Lyg 4690 695
<210>21<211>1341<212>DNA<213>Hono Sapi ens <400> 21 atggctagca tgactggtgg

acagcaaat g1 gt ¢9¢9gal §43CerA0e3 LRICARGEIE B0 ThIFHIAG Qggg%QQFCt

ggggggcgec aggeehgggge tgcggetgece ccgggagacc 120 gacgaagage
cagctttg tggagatgg%oggacaacctg 180 aggg caagt cggggcaggg

gat gaccg tgggcagc

ctttgcag tgggtgctgc cccccacccc 300 ttcctgcatc gctactacca

cggccggagg
ctactacgtg
aggcagcagt

4

aggagcc

C “cccgcagacg 240 ct catcc tggtggatac

gaggcagctg tccagcacat accgggacct ccggaagggt 360 gtgtatg%gc cctacaccca
g

gggcaagt ggPgéa
cact gt gcgt A§éc

Asp

Ser
Ile

Asn
Asn

Thr
Gly
225
240

Asp
Arg

255
Glu
Gly

Asp
Ile

Asp
Glu

Ala
Pro

doage T84

Ec g8 rc BEggLyagE A2 Ghat ddecédty ot SeFacgt

25@attg ctgccatcac tgaatcagac 480 aagttcttca tcaacggctc

caact gggaa ggcatcctgg ggct d§écta tgctgagatt 54@7§ccaggcct g acgact ccct
ggagcctttclf/bt gactctc tggt aaagca gacccacgtt 600 CCCaaCCt Ct t Ct CCCt gCa
cctttgtggt gctggcttcc CCCt CaaCCa gtctgaagtg 660 112 ctggcctctg tcggagggag
cat gat catt Ggagdyatte aecaclggCeugPieadyggald?2Glu Ile Ala Arg Pro

Asp

Leu
Pro

Ile
Gln
210

Glu
Ile

His
Arg

Trp
Gln

Leu
Val

Ser
Ala
290

Val
Asp

180 185 190
Glu Pro Phe Phe Asp Ser Leu Val Lys Gln Thr: His
195 200 205
Phe Ser Leu Gln Leu Cys Gly Ala Gly Phe Pro Leu
215 220
Ala Leu Ala Ser Val Gly Gly Ser Met Ile Ile Gly

230 235

Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro Ile

245 250

Tyr Tyr Glu Val Ile Ile Val Arg Val Glu Ile Asn
260 265 270
Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys Ser
275 280 285
Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe
295 300

Lys Ser Ile Lys Ala Ala Ser Ser Thr Glu Lys Phe

77



agtctctggt atacacccat ccggcgggag tggtattatg aggtcatcat tgtgcgggtg 780
caagagcatt 840

gagat caat g gacaggat ct gaaaat ggac t gcaaggagt acaact atga

gt ggacagt g gcaccaccaa
t ccat caagg cagcctcctc
ct ggt gt gct 3§gcaagcagg
ct aat gggt g3aggt t accaa
cggccagt gg aagat gt ggc
t cat ccacggcagacheat trab
cgggcccgaargacgaat t gg
acggcagcgg t ggaaggccc

ccacagacag

sapi ens
Thr dn
Pro Leu
Pro Gy
Lys Ser
Adn Thr
Al a Val
Adn Leu
Tyr Thr
Ile Pro

ccttcgtttg cccaagaaag tgtttgaagc tgcagtcaaa 900
aggagagcag 960
ctcactctac 1020
gcaat acctg 1080
catctcacag | 140
2e82aat06h vicaal @0V ACHGt agy digf et gaty 1200
ctttgctgtc agcgcttgcc atgtgcacga tgagttcagg 1260
ttttghbgacc ttggacatgg aagagtgtgg ctacaacatt 1320

cacggagaag ttccctgatg gtttctggcet
caccacccefl0t ggaacattt tcccagt3dat
ccagtccttc cgcatcacca tccttccgca
cacgtcccaa gacgactgtt acaagtttgc

> 22 Met Al a Ser

1 1015 Hi

2038 34P

113

Set€8eArg00 105 110 Thr Tyr Arg Asp Leu Arg Lys Ay Val

8gggagtcatg a 1341 <210> 22 <211> 446 <212> PRT <213> Hono
<4

Met Thr Ay Ay An dn Mt Gy Arg Ay Ser

errc;%fx’@lf’te?%log&%’eguyGAlu

Ser

Phe Val

%hS&%A% b%L?rﬁ%Ply%liAﬁg%G o

35648 X8larg Arﬁ Ay
50 55 60 Ay GPARO

65 70 75 80 Leu Asn Ile Leu Val
A ¥hal 8585630 §5rAPRePAEF IHIId ePId IPHE oL é8 WHPE oA ML MY X n Ar g

s

du Met Val

Asp Asn Leu Arg Gy
Gy Tyr Tyr Val a3dnet Thr val Gy ser%ro Pro

a

Asp Thr Ay Ser Ser Asn Phe

Tyr Val

An @y 1185%20 125 Lys Trp A36@y Qu Leu Ay Thr3essp Leu Val
Hs Gy

Pro
Phe

Val
Met
385
400

Gly
Phe

415

Val
Val

Gly
Ile

Gln
Ala

Ile
Gln
465
480

Arg
Asp

Val
Ala
370

Ser
Glu

Phe
Ala

Ser
Glu

Pro
Pro

Thr
Ala
450

Cys
Trp

Cys
Asp

Glu Asp Val Ala

Gln

Tyr

Ala

Phe

435

Asp

Ala

Leu

Ser Ser

Val Val

405

Cys His

420

Val Thr

Glu Ser

Leu Phe

Arg Cys

Thr

390

Phe

Val

Ala

Thr

Met

470

Leu

Thr Ser Gln
375

Gly Thr Val

Asp Arg Ala

His Asp Glu
425
Asp Met Glu
440
Leu Met Thr
455

Leu Pro lLeu

Arg His Gln

78

Asp Asp Cys Tyr

Met

Arg

410

Phe

Asp

Ile

Cys

His

Gly

395

Lys

Arg

Cys

Ala

Leu

475

Asp

380

Ala

Arg

Thr

Gly

Tyr

460

Met

Asp

Val

Ile

Ala

Tyr

445

Val

Val

Phe

Lys

Ile

Gly

Ala

430

Asn

Met

Cys

Ala

Pro
Ser



130
145
Al a
Asp
Leu
Val

Val

Met

Thr
Ser
Leu
Asn
Adn

135
150
175
180
195
210
225
Ile
Asp
Thr
Ile
Ay
Ile
Ser
Asp

79

140 Pro Asn Val Thr Val Arg Ala Asn Ile Ala Ala Ile Thr A u Ser Asp
155 160 Lys Phe Phe Ile Asn Ay Ser Asn Trp Qu Ay Ile Leu Ay Leu
165 170 Tyr Ala Au Ile Ala Arg Pro Asp Asp Ser Leu G u Pro Phe Phe
Z85 190 Ser Leu Val Lys Gdn Thr H's Val Pro Asn Leu Phe Ser Leu Hi's
200 205 Cys Gy Al488y Phe Pro Leu As#9% I n Ser Gu Val Leu Ala Ser
2189220 Ay Ay Ser Met llelle Ay Ay Ille Asp His Ser Leu Tyr Thr
230 235 240 Ser Leu Trp Tyr Thr Pro Ile Arg Arg Qu Trp Tyr Tyr Gu
1141e 247 2BQ 25% flye Val Arg Val Qu Ile Asn Gy A n Asp Leu Lys
Cys Lys 260 2650370 Gu Tyr Asn Tyr Asp Lys Ser Ile Val Asp Ser Gy
Asn Leu 275 280 285 Arg Leu Pro Lys Lys Val Phe Qu Ala Ala Val Lys
Lys Ala 290 295 300 Ala Ser Ser Thr A u Lys Phe Pro Asp Ay Phe Trp
A uoedHe 305 310 315 320 Leu Val Cys Trp G n Ala @y Thr Thr Pro Trp
Phe, PrQ k335 325 330 Ile Ser Leu Tyr Leu Met Ay Gu Val Thr Asn
Phg2§ g Eﬁ 340 345 350 Thr Ile Leu Pro A n An Tyr Leu Arg'Pro Va
VaL21E§ OIrn0355 360 365
sapiens

<400> 9

atgctgceccg gtttggcact gctcctgectg gccgecctgga cggctcecgggce

gctggaggta 60

cccactgatg gtaatgctgg cctgctggct gaaccccaga ttgccatgtt

ctgtggcaga 120

ctgaacatgc acatgaatgt ccagaatggg aagtgggatt cagatccatc

agggaccaaa 180

acctgcattg ataccaagga aggcatcctg cagtattgcc aagaagtcta

ccctgaactg 240

cagatcacca atgtggtaga agccaaccaa ccagtgacca tccagaactg

gtgcaagcgg 300

ggccgcaagce agtgcaagac ccatccccac tttgtgattc cctaccgcectg

cttagttggt 360

gagtttgtaa gtgatgccct tctcgttcct gacaagtgca aattcttaca

ccaggagagg 420

atggatgttt gcgaaactca tcttcactgg cacaccgtcg ccaaagagac

atgcagtgag 480

aagagtacca acttgcatga ctacggcatg ttgctgccct gcggaattga

caagttccga 540

ggggtagagt ttgtgtgttg cccactggct gaagaaagtg acaatgtgga

ttctgctgat 600

gcggaggagg atgactcgga tgtctggtgg ggcggagcag acacagacta

tgcagatggg 660

agtgaagaca aagtagtaga agtagcagag gaggaagaag tggctgaggt

ggaagaagaa 720

gaagccgatg atgacgagga cgatgaggat ggtgatgagg tagaggaaga

ggctgaggaa 780

ccctacgaag aagccacaga gagaaccacc agcattgcca ccaccaccac

caccaccaca 840

gagtctgtgg aagaggtggt tcgagttcct acaacagcag ccagtacccce

tgatgccgtt 900

gacaagtatc tcgagacacc tggggatgag aatgaacatg cccatttcca

gaaagccaaa 960

gagaggcttg aggccaagca ccgagagaga atgtcccagg tcatgagaga

atgggaagag 1020

gcagaacgtc aagcaaagaa cttgcctaaa gctgataaga aggcagttat

ccagcatttc 1080



Ser A n Asp Asp Cys Tyr Lys Phe Ala Ile Ser Gn

Thr Val Met Ay Ala Val Ile Met Qu Ay Phe Tyr Val Val Phe Asp 385 390 395
400 Arg Ala Arg Lys Arg Ile Ay Phe Ala Val Ser Ala Cys His Val His 405 410
415 Asp G u Phe Arg Thr Ala Ala Val GQu Ay Pro Phe Val Thr Leu Asp 420 425

430 115

Ser Ser Thr dy 370 375 380

Metg g@lae aagp tQus adot thy rgoesivaddogmaPragrdgaraddug Aspddaer @B 435 440

445 <210> 23tgdtbyalh38049212> DNA <213> Honp Sapi ens <400> 23 at ggctagca

t gact ggt g0 aacr@eadicy GGCILYEGR! LG Litfgaidd Ik Eegogigaac
aggacggat ¢ GAEIBRRC mtccggc tgcccctgecg cagcggectg 120 gggggcgcecc

ccet ggggct (GeRFelgees QRIAGRY RAYRAGAGEC CHRIGRGAGC aléigc aggg
gcagctttgt .gg %g Eg g@ﬁpacctga ggggcaagtc ggggcagggc 24 act acgt gg

agat gaccgt c agt a
actttgcagt i% %ac g%g%%%gac%%t 4 cg C%Fgfac accag 30 ggcagct gt
ccagcacat a C¢ %% && acaccca 420 caagt ggg
aaggggagct :’g & gic 1?% A& cgcgtg
ccaacattgc

cagaca agttcttcat caacggctcc 540 aact gggaag
gcat cct ggg eeeeresi ttct
ttgactct ct YGRS Q@&Sgléé@cacgttc ccaacct ctt ctccctgcac 660 ctttgtggtg
ct ggct t ccc JeQvesatdEy addafaRRadc taRfFeRIat® Wiyt dXRaaaTatt g
gaggt at cga ttcagedgetcg lttdfacaggca gtctctggta tacacccatc 780 cggcgggagt
got at t at ga oggttcatocatat agiagopddtagy tagetcaratayy sasagpatasiay Sk @pmagggact
gcaaggagt a tcaaettatogac ldd@Pagcatt g t ggacagt gg caccaccaac 900 cttcgtttgce
ccaagaaagt tgtttgaage! sgeagicand eARiRAGAC ageaiteiar O erggrgaagt
t ccct gat gg qittttcelo@eeisa 1g@agagcage t ggt gt gct g gcaagcaggce 1020 accacccctt

ggaacat t t t oGeERARRAILC ARREUURIE traat QAR ARBhFRg Lot tce
gcat caccat C@@atg%%g%qg 1%@1: acctgc ggccagtgga agat gtggcc 1140
gaagttgagc ctgttgatgc ccgcecectget gecgaccgag gactgaccac
tcgaccaggt 1740
tctgggttga caaatatcaa gacggaggag atctctgaag tgaagatgga
tgcagaattc 1800
cgacatgact caggatatga agttcatcat caaaaattgg tgttctttge
agaagatgtg 1860
ggttcaaaca aaggtgcaat cattggactc atggtgggcg gtgttgtcat
agcgacagtg 1920
atcgtcatca ccttggtgat gctgaagaag aaacagtaca catccattca
tcatggtgtg 1980
gtggaggttg acgccgctgt caccccagag gagcgccacc tgtccaagat
gcagcagaac 2040
ggctacgaaa atccaaccta caagttcttt gagcagatgc agaactag
2088
<210> 10
<211> 695
<212> PRT
<213> Homo sapiens
<400> 10
Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr
Ala Arg
1 5 10
15

Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly

Glu Pro

20

80

25

Leu Leu Ala

30



116

Thr
Pro
Arg
Thr
Met

Met

Ay
Arg
Arg
Leu
Val

acgtcccaag acgactgtta caagtttgcc atctcacagt catccacggg cactgttatg
1200 ggagctgtta tcatggaggg cttctacgtt gtctttgatc gggcccgaaa acgaattggc 1260
tttgctgtca gcgcttgcca tgtgcacgat gagttcagga cggcagcggt ggaaggccct 1320
tttgtcacct tggacatgga agactgtggc tacaacattc cacagacaga tgagtcatga 1380
<210> 24 <211>14%89a%31R2tPRhe<213> M rapietnfstdfer 24 sMeletAlnanSer Met

Ay Ay ai@dn Mt Ay Arg Ay Ser
Gu A@n Asp3gdy Ser Thr Gn Hsysdy Ile 20 25 30 Arg

Arg
Ser
Asp
Val

Thr
Ser
Tyr
Lys
Gy
Arg

Met Thr

1510 15 1le Ser Asp Ser
g.eu Pro Leu

Gy Leu dy Ay Ala Pro Leu Ay Leu Arg 35 40 45 Leu Pro Arg G u
%rg%&s
rg 9y

d
Va

ﬂsﬁgﬁlg
e o e
e a Va

Ser Asn

Tyr An ArElG n_Leu_Ser Ser Thr Tyr Ar

d yWabkYPyFlvallpr d 1ty lemfla vy Fvsy

80

Gln
Gln

95
Trp
Phe

Ile
Leu

Val
Val

Glu
Ser
145
160

Lys
Gly

175
Asp

Glu

Ser
Asp

Trp
Asp

Ile
Asn

Cys
Val

Pro
Leu

Pro
Cys
130

Thr
Glu

Ser
Ile

Lys
Glu

Asp
Val

Trp
Lys

re,
et”

Thr

Lys
Tyr
115

Asp

His

Thr

Phe

Asn
195

Gly

Asn

Arg

100

Arg

Lys

Leu

Asn

Arg
180

Val

Gly

Val

85

Gly

Cys

Cys

His

Leu

165

Gly

Asp

Ala

r

y
Pro Pro A n Thr

BeGho] ol Beg LRI Tt
eu Asn Ile 85 90 95 Leu Val
dy Ala”Aa Pro H's 100 205°P10 Pro

Val

Arg

Leu

Lys

Trp

150

His

Val

Ser

Asp

Glu

Val

Phe

135

His

Asp

Glu

Ala

Thr

Ala

Gln

Gly

120

Leu

Thr

Tyr

Phe

Asp
200

Asp

81

Asn

105

Glu

His

Val

Val

185

Ala

2;115 120 125 117
It Flg Yed3Gv3sr40 dy Gu
ThElAspebeu Val Ser Ile Pro His Gy Pro Asn Val 145 150 155 160 Thr
Al abAsn Ile Ala Ala Ile7Phr A u Ser Asp Lys 7Bhe Phe

Gln Pro Val Thr

90

Lys

Phe

Gln

Ala

Met

170

Cys

Glu

Ala

Thr

Val

Glu

Lys

155

Leu

Cys

Glu

Asp

His

Ser

Arg

140

Glu

Leu

Pro

Asp

Gly

Pro-

Asp
125

Met

Thr

Pro

Leu

Asp
205

Ser

Ile

His

110

Ala

Asp

Cys

Cys

Ala
190

Ser

Glu

Au

Val
r&Eg/‘Fyr Val Gu
Asp Thr
Phe Leu Hi s

Asp Leu



175
180
195
210
225
Trp
Arg
Asn
Pro
Ser
Adn
Val

Ile
Thr

165
185
200
215
230
245
260
275
290
118
Leu
Ile
Thr
Ser

170 Ile Asn Ay Ser Asn Trp Gu Gy Ile Leu Ay Leu Ala Tyr Ala
190 Ile Ala Arg Pro Asp Asp Ser Leu Qu Pro Phe Phe Asp~Ser Leu
205 Lys A n Thr H's Val Pro Asn Leu Phe Ser Leu His Leu Cys Ay
220 Gy Phe Pro Leu Asn Gn Ser Ju Val Leu Ala Ser Val Ay Ay
235 2401bkt Ile Ile Ay Aypikle Asp H's Ser Lea2Tyr Thr Ay Ser
250 255 Tyr Thr Pro Ile Arg Arg Qu Trp Tyr Tyr Qu Val lle lle
265a¥79ayab1@ yahl @14s214 %1@ mﬁsmldewaliymlxbtlﬁswa@%ﬂuys du
28Q128@14yr Asp Lys Ser Ile Val Asp Ser Ay Thr Thr Asn Leu Arg
29 gso Lys Lys Val % d@u Ala Ala Vval 2l§er Ile Lys Ala Al a
§ 310 315 320 Thr u Lys Phe Pro Asp y Phe Trp Leu Ay d
s 325 330 335 Trp G n Ala Gy Thr Thr Pro Trp Asn |l e Phe
Ser 34 Ve Val . Thr er Phe
IlglEegl§5 S§6 s§6 sﬁrgl@ %s hs?y%lﬁeésﬂr&lﬁféspa%L@ Najsp Va
a RlAspis870 375 380 /P Oys Tyr Lys Phe Ala lle Ser Gn Ser Ser

Thr Val th 385 390 3954200

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

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

Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys

Tyr Leu
290 295 300
Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe Gln Lys
Ala Lys
305 310 315
320

Glu Arg Leu Glu Ala Lys His Arg Glu Arg Met Ser Gln Val
Met Arg

325 330
335

Glu Trp Glu Glu Ala Glu Arg Gln Ala Lys Asn Leu Pro Lys
Ala Asp
340 345 350

Lys Lys Ala Val Ile Gln His Phe Gln Glu Lys Val Glu Ser
Leu Glu
355 360 365

Gln Glu Ala Ala Asn Glu Arg Gln Gln Leu Val Glu Thr His
Met Ala
370 375 380

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

385 390 395

400

82

Val
Al a
Ser
Leu
Val
Tyr
Leu
Ser

Pro
Arg
Al a
Thr



Gy Ala Val Ile Mt Qu Gy Phe Tyr Val Val Phe Asp Arg Ala Arg 405 410 415
Lys Arg Ile Ay Phe Ala Val Ser Ala Cys His Val Hs Asp G u Phe 420 425 430
Arg Thr Ala Ala Val Au Ay Pro Phe Val Thr Leu Asp Met G u Asp 435 440 445
Cys Ay Tyr Asn Ile Pro G@n Thr Asp G u Ser 450 455 <210> 25 <211> | 302
<212> DNA <213> Honp sapi ens <400> 25 atgactcagc atggtattcg tctgccactg

cgt agcggt cTygggliggrge Rdeatkggg@in6Blhl¥al Etrge@iret ge ot Paggdagadiicyacgaagag
cccgaggagcvaetgg@eeggag gggcagettt 120 gtggagat gg tggacaacct gaggggcaag

t cggggcagg gctactacgt ggagapgacc 180 gt gggcagc@igcccgcagac gctcaacatc

ct ggt ggat aggaggcagcag taactttgca 240 gtgggtgctg ccccccaccc cttcctgceat
cgctact acc agaggcagct gtccagcaca 300 taccgggacc tccggaaggg tgtgtatgtg

ccctacaccc g a a g 3 C g C cct.agt-aag tg§§§£ﬂt
ggCCCCaanéE&aE%%t g%tg gg%cg“ggat%%%%lg%’?%c%%t%c%l?t S;al%tg“ gaAc agttcttc
at caacggct "Ccaactggga gggcatcctg 480 gggctgggct at gct gagat tgc% cct
gacgactccc tggagccttt tgactct 540 ctggt gc agacccacgt tcccaacctc
ttctccectge acctttgtgg tgctggecttc 600 cccctcaacc agtctgaagt gctggcectct
gtcggagggaTBEanHtéﬁ ﬁééaggﬁaﬁéu6§6SgX@&a@F&gyeﬁgW§éa@§§©EE&@t tSct gg
tat acaccca¥&cBgéggga gtggtattat 720 gaggtcatca ttgtgcgggt ggagat caat
ggacaggat c tgaaaatggé ct gcaaggag 780 t&d&actatg acaagagcat4ﬂgtggacagt
ggcaccacca accttcgttt gcccaagaaa 840 gtgtttgaag ctgcagtcaa atccatcaag
gcagcct cct AdeaCGgpadae drocletrgatlnola lgifett Thggd itsadgagdgoa Vgct dgdtegt gc
t ggcaagcagTgecaGtacccc ttggaacatt 960 ttcccagtca tctcactcta cctaatgggt
gaggttacca accagocctt ccgcatcacc 1Q@23 atccttccgc agcaatddoct gcggccagtg
gaagat gt gg ccacgtccca agacgactgt 1080 tacaagtttg ccatctcaca gtcatccacg

ggcact gt t aptgogiagcihgh tahcakagagultde aget teagg  hanCtisigae AL gageccga
aaacgaat t gyget hgct gt cagcgcttgc 1200

465 470 475

480

Glu Glu Ile Gln Asp Glu Val Asp Glu Leu Leu Gln Lys Glu
Gln Asn

485 490
495

Tyr Ser Asp Asp Val Leu Ala Asn Met Ile Ser Glu Pro Arg
Ile Ser
500 505 510

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

Val Glu Leu Leu Pro Val Asn Gly Glu Phe Ser Leu Asp Asp
Leu Gln
530 535 540

Pro Trp His Ser Phe Gly Ala Asp Ser Val Pro Ala Asn Thr
Glu Asn

545 550 555

560

Glu Val Glu Pro Val Asp Ala Arg Pro Ala Ala Asp Arg Gly
Leu Thr

565 570
575
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catgtgcacg atgagttcag gacggcagcg gtggaaggcc cttttgtcac cttggacatg 1260
gaagact gt g gctacaacat tccacagaca gatgagtcat ga 1302 <210> 26 <211> 433

<212> PRT <213> Honp Sapi ens <400> 26 120

Pro
Arg
Val
Val
Asp
Leu
Arg
Leu
Arg
Ay
Al a

Leu
du
Au
Au
Thr
H s
Lys
dy
Al a
Ser
Arg

Met Thr G n Hs Ay Ile Arg Leu
Arg Ser Ay Leu Gy Gy 1510 15 Ala Pro Leu Qy Leu Arg Leu Pro
Thfhaspra Brd Gler Sed G130 12 I rGAsnPrid eGhy sAITH rtAIGH UAGA USer  Phe
Mefl1¥alSeAsp Asn Leu Arg 35 40 45 Ay Lys Ser Ay An @y Tyr Tyr
Met Thr Val dy8Ber Pro 50 55 60 Ps@5d n Thr Leu Asn |I590eu Val
Gy Ser Ser Asn Phe Ala 65 70 75 80 vVal Ay Ala Ala Pro His Pro Phe

Arg1lytalytye medr %s? m185 A% el oy @1rlsS«-:Ar5 T e rTYIL NG ASp Leu
d y1\Makziyr Val Pro 100 105 110 &y Lys Trp Gu dy Qu
Thr Asp LeuggYal Ser IIe 115 12@ k25 Pro H| s Ay Prgodsn Val Thr Val

Asn Ile Ala Ala Ile Thr 130 135 140 Gu Ser Asp Lys Phe Phe Il e Asn

SEELSPEPASEI R R sy S0 T

610 620
Gly Ala Ile Ile Gly Leu Met Val Gly Gly Val Val Ile Ala
Thr Val
625 630 635
640
Ile Val Ile Thr Leu Val Met Leu Lys Lys Lys Gln Tyr Thr
Ser Ile .
645 650

655
His His Gly Vval Val Glu Val Asp Ala Ala Val Thr Pro Glu
Glu Arg

660 665 670
His Leu Ser Lys Met Gln Gln Asn Gly Tyr Glu Asn Pro Thr
Tyr Lys

675 680 685
Phe Phe Glu Gln Met Gln Asn
690 695

<210> 11
<211> 2088
<212> DNA
<213> Homo sapiens
<400> 11
atgctgcccg gtttggcact gctectgetg geccgectgga cggetcecggge
gctggaggta 60
cccactgatg gtaatgctgg cctgctgget gaaccccaga ttgccatgtt
ctgtggcaga 120
ctgaacatgc acatgaatgt ccagaatggg aagtgggatt cagatccatc
agggaccaaa 180
acctgcattg ataccaagga aggcatcctg cagtattgcc aagaagtcta
ccctgaactg 240
cagatcacca atgtggtaga agccaaccaa ccagtgacca tccagaactg
gtgcaagcgg 300

84



Phe
Leu
Al a
Tyr
240
255
270
285
300
315
330
345
355
370
385
Val

Phe
Hi s
Ser
Thr
du
Asp
Thr
Ile
Ay
320
335
350
360 3
375
390
415

Asp Ser Leu Val Lys d@n
Leu Cys Ay Ala Ay Phe
Val Ay Ay Ser Mt Ile
Gy Ser Leu Trp Tyr Thr
ValkgklcgcklagcValgtacgagalc
CystitpgtBogtTy60Asn Tyr
Asgabett tAtgal et gRtgckys
é{ﬁcéb@aéb@ggﬂFOSer {hr
dtggltlg@d tVaicge¥lctidd
Phg Eg %%g Iﬁgggfr Leu
Phe ALgth c%aTQ éﬁ%a
Va' t%h a>811 0

E taﬁﬁgte't ok égﬁg
S

40§c$ @gga al H| s Asgp

Thr H's Val Pro Asn Leu Phe
Pro Leu Asn G n Ser Au Va
lle Ay Gy Ile Asp His Ser Leu 210
Prolle Arg Arg Au Trp Tyr Tyr 225
Gca tidcgcasn tGty t@at tAs g dtasdges dvet
Asp Lys Ser Ile Val Asp Ser @y Thr
tys cdale clehe g@loa aAitaycAl & aadcttyescaSer
G u Lys Phe Pro Asp Ay Phe Trp Leu

@t tAa2 tGgy chacEyft I @ cHRidynd | e
Tyr Leu ggt Ay g%c\%l Thr Asn A@n

P G u
Crt%c S T)?]rﬂlt{ér(:t he AI gj&'{e Ser

AI . Val Phe

ché o o PRy The A ﬁaaygaser

G u Phe Arg Thr Ala Ala Val Ay Ay
tgtctggtgg ggcggagcag acacagacta

Ser
Leu

180
195

tgcagatggg
agtgaagaca
ggaagaagaa
gaagccgatg
ggctgaggaa
ccctacgaag
caccaccaca
gagtctgtgg
tgatgccgtt
gacaagtatc
gaaagccaaa
gagaggcttg
atgggaagag
gcagaacgtc
ccagcatttce
caggagaaag
gctggtggag
acacacatgg
cctggagaac
tacatcaccg
tatgctaaag
aagtatgtcc
cgagcatgtg
cgcatggtag
acacctccegt
gtgatttatg
tgcagtggcc
gaggagattc
ttcagatgac
gtcttggcca
tctcatgccea
tctttgaccg
gttcagcctg
gacgatctcc
cacagaaaac
gaagttgagc
tcgaccaggt
tctgggttga
tgcagaattc

660
aagtagtaga
720
atgacgagga
780
aagccacaga
840
aagaggtggt
900
tcgagacacc
960
aggccaagca
1020
aagcaaagaa
1080
tggaatcttt
1140
ccagagtgga
1200
ctctgcaggce
1260
gcgcagaaca
1320
atcccaagaa
1380
agcgcatgaa
1440
aggatgaagt
1500
acatgattag
1560
aaacgaaaac
1620
agcecgtggcea
1680
ctgttgatgce
1740
caaatatcaa
1800

agtagcagag
cgatgaggat
gagaaccacc
tcgagttcct
tggggatgag
ccgagagaga
cttgcctaaa
ggaacaggaa
agccatgctc
tgttcctect
gaaggacaga
agccgctcag
tcagtctctc
tgatgagctg
tgaaccaagg
caccgtggag
ttcttttggg

ccgcectgcet

gacggaggag

85

gaggaagaag
ggtgatgaqgg
agcattgcca
acaacagcag
aatgaacatg
atgtcccagg
gctgataaga
gcagccaacg
aatgaccgcc
cggcctegtce
cagcacaccce
atccggtccce
tcecetgetet
cttcagaaag
atcagttacg
ctccttececcg
gctgactctg
gccgaccgag

atctctgaag

tggctgaggt
tagaggaaga
ccaccaccac
ccagtacccc
cccatttcca
tcatgagaga
aggcagttat
agagacagca
gccgectgge
acgtgttcaa
taaagcattt
aggttatgac
acaacgtgcc
agcaaaacta
gaaacgatgc
tgaatggaga
tgccagccaa
gactgaccac

tgaatctgga

185
200
215
230
245
260
275
290
305
Ser
Asp
Ser
Tyr
Al a
Pro

190
205
220
235
250
265
280
295
310
325
340
122
Val

Cys
Phe



Thr
430 Ser
at ggct agca tgactggtgg acagcaaatg

ggt cgcggat cgat gact at ctct gact ct

ccgct ggact ctggtatcga aaccgacgga tcctttgtgg agat ggt gga caacct gagg

ggcaagt cgg cgeeaggeeita calgredlagrg
aacat cct gg doe@aladcagg 18&acagt aac

ctgcat cgct REHIGEAGII HCRAGHGHGC
t at gt gccct

CCCCat ggCC
ttcttcatca %(‘a
aggcct gacg
aacct ct t ct g%&?’ta

%@f o
gcctctgtcg

Catt
ctctggtata

at caat ggac éﬁﬁhtctgaa aatggactgc
gacagt ggca ccaccaacct tcgtttgccc
at caaggcag <€dt0ectl@cac ggagaagttc
gt gt gct ggc @ddeadgddac CaCCCCtt gg
at gggt gagg <ttla@ec&&Fca gtccttccgce
ccagt ggaag <2goggiomac sgipdeedagac
t ccacgggca ctgttatggg agctgttatc
gcccgaaaac gaatt ggett tget gt cage

e

ARftFRCP09

RHGYRLACC LA L SRAGIH
ggkggglgg@gtgggaa ggggagct gg gcaccgacct ggtaagcatc

gc%? arii

act ct C
%é:ccﬁc

CHERHAAH L &
tttgcagtgg gtgctgcccec CCaCCCCit C

G

SR Cg{"cfa Akaga6aa0
tggcctatgc tgagattgcc

t aaa acgttc
LR Ay
ggtatc acc actcgctgta cacaggcagt
Yhag
aaggagtaca actatgacaa gagcattgtg
aagaaagt gt ttgaagctgc agtcaaatcc
cctgatggtt tctggctagg agagcagctg
aaCatttt CC CagtCat Ct C actctaccta
at caccatcc ttccgcagca atacctgcgg
gactgttaca agtttgccat ctcacagtca
at ggagggct tctacgttgt ctttgatcgg
gcttgccatg tgcacgatga gttcaggacg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200

gcagcggt gg Meagaeectslds it cacst thd -0aGRt 43328 ACt@hOgetA Xapcatd cga. 1260
cagacagat g ,3gt galgga 12787<210> 28 <21l > 425 <212> PRT <213> Honmp Sapi ens

<400> 28

5 10

15
Ala Leu Glu Val Pro Thr Asp Gly Asn Ala Gly Leu Leu Ala
Glu Pro

20 25 30
Gln Ile Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn
Val Gln

35 40 45
Asn Gly Lys Trp Asp Ser Asp Pro Ser Gly Thr Lys Thr Cys
Ile Asp
50 55 60
Thr Lys Glu Gly Ile Leu Gln Tyr Cys Gln Glu Val Tyr Pro
Glu Leu
65 70 75
80
Gln Ile Thr Asn Val Val Glu Ala Asn Gln Pro Val Thr Ile
Gln Asn
85 90

95
Trp Cys Lys Arg Gly Arg Lys Gln Cys Lys Thr His Pro His
Phe Val

100 105 110
Ile Pro Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala
Leu Leu

86

Leu Asp Met Qu Asp Cys Gy Tyr Asn Ile Pro An Thr Asp G u 420 425 -
<210> 27 <211> 1278 <212> DNA <213> Honp Sapi ens <400> 27

123



Met Ala Ser Met Thr Ay Ay Gn @n Mt Ay Arg Ay Ser Met Thr 1 5 10 15
Ile Ser Asp Ser Pro Leu Asp Ser Gy Ile Qu Thr Asp Ay Ser Phe 20 25 30

"Val
Val

Au
Au

Met Val Asp Asn Leu Arg Ay Lys Ser Ay A n Ay Tyr Tyr 35 40 45
Met Thr Val Gy Ser Pro Pro Gn Thr Leu Asn Ile Leu Val 50 55 60

Asp Thr Ay Ser Serllasn Phe Ala Val Ayw2da Ala Pro H's Pra®he 124 65 70
75 80 Leu His Arg Tyr Tyr A n Arg An Leu Ser Ser Thr Tyr Arg Asp Leu 85 90

95 Arg Lysvdly PYel aky &l dy0 Iy pHY 1@y Higy days ol Adg! Mdy Ad 100 105

110
125

| 40 .

150
165
180
I'le
Thr
Au
Tyr

Leu

155
170
185
195
210
225
Asp

d yalhicAsp Leu Val Ser Ile Pro Hs Gy Pro Asn Val Thr Val 115 120

Arg Ala Asnilgle Ala Ala Ile Thry{d u Ser Asp Lys Ph%lﬁhe Ile Asn 130 135
Gly Ser Asn Trp Gu Ay IIe Leu Gly Leu Ala Tyr

aGIu Ile Ala 145

Pr Ser Ser Val Lys @ n
]‘/ﬁh%% gll\% gi ,Es % 2‘ Le% ;;: Na d y Phe
Igrl LeuAsnGlnﬁer GIuVaI LeuAIaSer VaI GIyGIySer Met
505 lle Ay Gy Il @sp H s Ser Leu Tyr1515nr Ay Ser Leu Trp Tyr

21@6@20 Prolle Arg Arg Qu Trp Tyr Tyr Qu Val Ile Ile Val Arg Val

230 235 240 Ile Asn Ay G@n Asp Leu Lys Met Asp Cys Lys G u Tyr Asn
Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys

Gly Ile
165 170
175

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

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

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

Val vVal Glu Val Ala Glu Glu Glu Glu Val Ala Glu Val Glu
Glu Glu

225 230 235
240

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

245 250
255

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

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

Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys

Tyr Leu
290 295 300

87



| 25
Lys
Thr
Trp
Tyr
I'le
Adn
Val
Al a
Au
Met
126

255 245 250 Lys Ser Ile Val Asp Ser Ay Thr Thr Asn Leu Arg Leu Pro

Lys
du
Adn
Leu
Leu
Asp
Met
Arg
Phe
du

<210
ccctgeectg gtcctgctg tgga@
acggcatccg3§

260 265 270 Val Phe Qu Ala Ala Val Lys Ser Ile Lys Ala Ala Ser Ser
275 280 285 Lys Phe Pro Asp Gy Phe Trp Leu Ay Gu A@n Leu Val Cys
290 295 300 Ala Ay Thr Thr Pro Trp Asn Ile Phe Pro Val Ile Ser Leu
3081310h31%2r32CGly Mo Gly @Est Gl Tk Adr Bis e Phisy Ang |l e Thr
Pra1@ mny325 330 335 G n Tyr Leu Arg Pro Val Gu Asp Val Ala Thr Ser
AspoBys 340 345 350 Tyr3qlgys Phe Ala Ile Sersi@ n Ser Ser Thr @y Thr
d yofl a 355 360 365 Val Ile Met Au Gy Phe Tyr Val Val Phe Asp Arg
Lys Arg 370 375 380 Ile Ay Phe Ala Val Ser Al a Cys H's Val H's Asp
Ar hr 8 9 9 0 I Rr al,,_Thr Leu Asp
%1§yAr e 1§ %;% g %i e 618 Kol e %e %1 vader Lot AP
>1362<212> <213>HonD Saplen§ <400> 29 atggcccaag
ggAcg cgggagtgct gc @ cccac 60 ggcacccagc

t gcccct g cgcagcggec tggggggege ccccctgggg 120 ctgeggetge

cccgggagac cgacgaa ag cccga ga c ccggcc%ga%l % agcttt 180

rp Glu A lu Arg G
Ala Asp

ys Asn Leu Pro Lys
340 345 350

Lys Lys Ala Val Ile Gln His Phe Gln Glu Lys Val Glu Ser
Leu Glu
355 360 365

Gln Glu Ala Ala Asn Glu Arg Gln Gln Leu Val Glu Thr His
Met Ala
370 375 380

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

385 390 395

400

Tyr Ile Thr Ala Leu Gln Ala Val Pro Pro Arg Pro Arg His
Val Phe

405 410
415

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

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

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

Arg Met Asn Gln Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala
Val Ala

465 470 475

480

88



gt ggagat gg t ggacaacct gaggggcaag tcggggcagg gctactacgt ggagatgacc 240

gt gggcagcc ccccgcagac gctcaacatc
gt gggt gct g CCCCCC3CCC Ct t CCt gCat
taccgggacc tccggaaggg tgtgtatgtg

ct gggcaccg Gaec

ctggt ggat a caggcagcag taactttgca 300
cgctactacc agaggcagct gtccagcaca 360
ccctacaccc agggcaagtg ggaaggggag 420

gt ddg Edncdeec &l ugyedc dsdc §livc dengtlgeg Glgc dasc &ltu 480
gct gccat caGdingdstncaga caagttcttc atcaacggct ccaactggga aggcatcctg 540
gggct ggcct atgctgagat tgccad@dgecct gacgactccc tgdg@gecttt ctttgactct 600
ct ggt aaagc 4@gacccacgt tcccaacctc ttctccctgc acctttgtgg tgctggecttc 660
cccctcaacc agtctgaagt gctggcctct gtcggaggga gcatgatcat tggaggtatc 720

gaccact cgc thgt aeacag

gaggt cat ca r9kge999
t acaact at g acaagagcat

gt gttt gaag ctgcagtcaa atccatcaag gcagcctcct ccacggagaa gttccctgat 960

ggtttctggc tag
ttcccagtcaTgbt
atccttccge “agc

%%g,? O DI At it L e ke
t gg ccacgtccca agacgactgt 1140
a tgggagct gt tat c#£t%ygag 1200

acct

3@t 610t 9@\ ANAC AGGC MtCGYYC FFGA Gt gty 780
ggagat caat ggacaggatc tgaaaatgga ctgcaaggag 840

gcggccagt g gaagat

tacaagtttg ccat ctcaca gt cat ccacg ggcac
ggcttctacg ttgtctttga tcgggcccga aaacgaattg gctttgectgt cagcgcttge 1260
cat gt gcacgVatg&att &8y §adgdeagdelgPggaddyc&let PhegtSeac Lottt dgac sy 1320
gaagact gt gLget &éaacat tccacagaca gatgagtcat ga 1362 <210> 30 <211> 453
<212> PRT <21353Fonp Sapi ens <400>530 Met Ala G n Ala 15d® Pro Trp Leu Leu

Leu Trp Met Ay Ala Gy Val

glpggacagt ggcaccaccampccttcgttt gcccaag

1510 15 Leu Pro Ala H's @y Thr

2 900

tt 1020
¢ 1080

127

Gn Hs dy

Ile Arg Le®rBr @rbetiiAr §eBeiPh20G2y A130 AGpy Skeu vally Pdoy PAlaa ABno Theu Ay Leu
Arg Leu PrglArgs@l u Thr Asp 35 40 45 Gu QQu Pro Gu Qu Pro Ay Arg Arg

Gy Ser Phgag¥al

560

Glu
Leu

575

Thr
Ile

Glu
Glu

His
Asn

Gly
Thr
625
640

Ile
Ser

655

Val
Thr

Arg
Ser

Val
Val

His
Lys
610

Ala
Val

Val
Ile

Au Met Val

Glu

Pro

Asn

595

Gln

Ile

Ile

Pro Val

565

Gly Ser

580

Leu Asp

Lys Leu

Ile Gly

Thr Leu

645

Asp

Ala

Val

Leu

630

Val

50555 60

Ala

Leu

Glu

Phe

615

Met

Met

Arg

Thr

Phe

600

Phe

Val

Leu

89

Pro

Asn
585

Arg

Ala

Lys

Ala

570

Ile

His

Glu

Gly

Lys

650

555

Ala

Lys

Asp

Asp

Val

635

Lys

Thr

Ser

Val

620

Val

Gln

Arg

Glu

Gly

605

Gly

Ile

Tyr

Gly

Glu

590

Tyr

Ser

Ala

Thr



Asp
Val

Ser
Tyr
Tyr
128
150
165
180
195
210
225
Arg
Adn
Val

Asn Leu Arg Gy Lys Ser Ay An @y Tyr Tyr Val Au Met Thr 65 70 75 80
Gy Ser Pro Pro An Thr Leu Asn Ile Leu Val Asp Thr Ay Ser 85 90 95
Asn Phe Ala Val Gy Ala Ala Pro Hs Pro Phe Leu H's Arg Tyr 100 105 110
Adn Arg An Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys Gy Val 115 120 125
Val PraiByHiBhGl@ Wad waly$1Tr yad ds@ W1E@ dleeWad YhthPrAs 1180 135 140
Leu ¥al 8ery Ile Pro Hs Gy Pro Asn Val Thr Val Arg Ala Asn Ile 145

155 160 Ala Ala Il ggbhr A u Ser Asp LysedBhe Phe Ile Asn dyw7®er Asn Trp
170 175 Gu Ay Ile Leu Ay Leu Ala Tyr Ala Qu Ile Ala Arg Pro Asp Asp
185 196h;3en ke u, A %e%h%l%h%l@is@s%erGlgelTy\falGlW%sg brthirpd s Val Pro
200 Zogyés%yéeu Phe Ser Leu A n Leu Cys y Ala Ay Phe Pro.Leu Asn A n
215 220" Ser %7éal Leu Ala Ser Val.,dy Gy Ser Met llgdde Ay Ay lle
230 235 240 Asp H's Ser Leu Tyr Thr y Ser Leu Trp Tyr r Prolle Arg
245 25g’h25 hG lTr lTyr q‘%r lGI Val Ile Ile Val Arg Val u lle Asn Gy
260 26 f?% ﬁsl&l He G iy e Rs%‘s(’é/s Lys Au Tyr Asn Tyr Asp Lys Ser Ile
275 280 288°0 69

<210> 13

<211> 2088

<212> DNA

<213> Homo sapiens

<400> 13

atgctgecccg gtttggcact gctectgetg gccgectgga cggctcgggce

gctggaggta 60

cccactgatg gtaatgctgg cctgctggct gaaccccaga ttgccatgtt

ctgtggcaga 120

ctgaacatgc acatgaatgt ccagaatggg aagtgggatt cagatccatc

agggaccaaa 180

acctgcattg ataccaagga aggcatcctg cagtattgcc aagaagtcta

ccctgaactg 240

cagatcacca atgtggtaga agccaaccaa ccagtgacca tccagaactg

gtgcaagcgg 300

ggccgcaagc agtgcaagac ccatccccac tttgtgattc cctaccgctg

cttagttggt 360

gagtttgtaa gtgatgccct tctegttccect gacaagtgca aattcttaca

ccaggagagg 420

atggatgttt gcgaaactca tcttcactgg cacaccgtcg ccaaagagac

atgcagtgag 480

aagagtacca acttgcatga ctacggcatg ttgctgccct gcggaattga

caagttccga 540

ggggtagagt ttgtgtgttg cccactggct gaagaaagtg acaatgtgga

ttctgctgat 600

gcggaggagg atgactcgga tgtctggtgg ggcggagcag acacagacta

tgcagatggg 660

agtgaagaca aagtagtaga agtagcagag gaggaagaag tggctgaggt

ggaagaagaa 720

gaagccgatg atgacgagga cgatgaggat ggtgatgagg tagaggaaga

ggctgaggaa 780

ccctacgaag aagccacaga gagaaccacc agcattgcca ccaccaccac

caccaccaca 840

gagtctgtgg aagaggtggt tcgagttcct acaacagcag ccagtacccc

tgatgccgtt 900

gacaagtatc tcgagacacc tggggatgag aatgaacatg cccatttcca

gaaagccaaa 960

90



Asp
Al a
320
325
340
355
370
385

Ser Ay Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe du Ala 290 295 300
Val Lys Ser Ile Lys Ala Ala Ser Ser Thr Qu Lys Phe Pro Asp 305 310 315
129 Gy Phe Trp Leu Ay Au G@n Leu Val Cys Trp G@n Ala Ay Thr Thr
330 335 Pro Trp Asn Ile Phe Pro Val Ile Ser Leu Tyr Leu Mt Ay Gu Va
345 35@abHagghst GaygsSeraddma Araqyddayaby ddgrdemeddy adduyddaygalyr Leu Arg
360 36%thrggavalagdiw2bsp Val Ala Thr Ser A n Asp Asp Cys Tyr Lys Phe Al a
375 38Qdagr a2yt ot golaa2fia Bt ddataby g@gd®iadd Yaycmgiadad | € Met G u
390 39@ a(@lachh@g'byr VaI VaI Phe Asp Arg Ala Arg Lys Arg Ile Gy Phe
Al a 405 4 I q§§§ T a Ala Vval
Gu 420 4 E\éa;%gs% Leu Asaf) %%%%ﬁ@%cﬁc#yr Asn Il e
Pro . 435 e < > 3 2> DNA
<qf4‘ Cg%cfat%cocct 2107 ac%gqﬁ%lgq cggf@coctgg%%tgggcg
@F @Féac

<2l 3> Hono s caag ccc gcc
cagcggcc

cgggagtgct caccca ¢ .acggcat ccg gctggeectg .c
%6666%#651é&%ﬁ%&é&&éiéﬁgk cccgaggagc

tggggggcgc
ccggccggag gtggagatgg t ggacaacct gagg gcaag thgggcagg

e Val

gct act acgt

5ﬁﬁé§bggg§agaaca gaaggacaga cagcacac

cgagcatgtg
cgcatggtygg
acacctccgt
gtgatttatg
tgcagtggcc
gaggagattc
ttcagatgac
gtcttggcca
tctcatgcca
tctttgaccg
gttcagcctg
gacgatctcc
cacagaaaac
gaagttgagc
tcgaccaggt
tctgggttga
tgcagaattc
cgacatgact
agaagatgtg
ggttcaaaca
agcgacagtg
atcttcatca
tcatggtgtyg
gtggaggttg
gcagcagaac
ggctacgaaa
2088

<210>
<211>
212>
<213>

14
695
PRT
Homo

<400> 14

1320
atcccaagaa
1380
agcgcatgaa
1440
aggatgaagt
1500
acatgattag
1560
aaacgaaaac
1620
agccgtggca
1680
ctgttgatgc
1740
caaatatcaa
1800
caggatatga
1860
aaggtgcaat
1920
ccttggtgat
1980
acgccgctgt
2040
atccaaccta

sapiens

agccgctcag
tcagtctctce
tgatgagctg
tgaaccaagg
caccgtggag
ttettttggg
ccgecctget
gacggaggag
agttcatcat
cattggactc
gctgaagaag
caccccagag

caagttcttt

atccggtccce
tccectgetcet
cttcagaaag
atcagttacg
ctcecttecceg
gctgactctg
gccgaccgag
atctctgaag
caaaaattgg
atggtgggcg
aaacagtaca
gagcgccacc

gagcagatgc

Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala

Ala Arg
1
15

5

91

10

Cc taaagca

aggttatgac
acaacgtgcc
agcaaaacta
gaaacgatgc
tgaatggaga
tgccagccaa
gactgaccac
tgaagatgga
tgttctttge
gtgttgtcat
catccattca
tgtccaagat

agaactag

Ala Trp Thr



gt gggcagcc ccccgcagac
gt gggt gct g ccccccaccce
t accgggacc tccggaaggg
ct gggcaccg acct ggt aag
gct gccat caAtagaaticaga
gggct ggcct catgetrgagat
ct ggt aaagc agacccacgt
cccct caacc agtct gaagt

gaccactcchggtgggcggg

gaggt cat cayl i gEggggot
tacaact at g acaagagcat

gtgtttgaag ctgcagtcaa
ggtttctggc taggagagca
ttcccagtcaAFEtgggtg¥§
at cct t ccgcTa§chgPacct
tacaagtttg ccatéfcaca
ggcttctacg ttgtctttga
cat gt gcacgThtrgayst 6ay
gaagact gt gGgot &eaacat

gct caacat c
cttcctgcat

ct ggt ggat a
cgct act acc

tgtgtatgtg ccctacaccc
cat cccccat ggccccaacg

caggcagcag taactttgca
agaggcagct gtccagcaca
agggcaagt g ggaaggggag
tcact gt gcg tgccaacatt

vaagPtot ThrafcaacGdgcRsacadet glgalagglaticatlg
t gccaggcct gacgactccc tggagceccttt ctttgactct
tegcaacctc ttctccctgecoacctttgtgg tgctggcet 3o
gctggcct ct gt cggaggga gcat gat cat tggaggtatc
ﬁ@gtﬁhgt@?stéhgcﬁE CalCaggcadgangogiat hal
ggagat caat ggacCaggatc tgaaaatgga ctgcaaggag
t gt ggacagt ggcaccggca accttcgttt gcccgagaaa
at ccat caag gcagcctcct ccacggagaa gttccctgat
ctggtgtgc t caagca caccacccc _ttggaacatt
Y EPatr gyt To o8 FX0c3°0c Cadt ABFt LeBqeateade
gcggccagtg gaagatgtgg ccacgtccca agacgact gt
gt cat ccacg ggé ctgtta tgggagctgt ®©&t cat ggag
t cgggcccga aaacgaattg gctttgetgt cagcgcecttgce
gavgdéeagbgugtidgadygceyet Gilngtdac Vett Jyac &g
t ccacagaca gat gagtcac agcagcagca gcagcagtga

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380

<210> 32 <28%> 459 <212> PRT <2I8> Hono Sapi ens <400% 32 131 Met Ala G n
Ala Leu Pre0Trp Leu Leu Leu Trp Met Gy Ala Ay VvVal 1 5 10 15 Leu Pro Ala
Hs Ay Thr An Hs Gy Ile Arg Leu Pro Leu Arg Ser 20 25 30 Ay Leu Ay

Ay Ala Proihetu1d ynkensAr gaheyaPre1dr 416 dshhs1Aspr35v4Q 45,Grueld u Pro

AQu Qu Prg1d ¥xsArg Arg Gy Ser Phe Val Gu Met Val 50 55 60 Asp Asn Leu
Arg Ay Lys Ser Ay @ n Aygiyr Tyr Val Gu Mt gfhr

95
Trp Cys Lys Arg Gly Arg Lys Gln Cys Lys Thr His Pro His
Phe Val

100 105 110
Ile Pro Tyr Arg Cys Leu Val Gly Glu Phe Val Ser Asp Ala
Leu Leu

115 120 125
Val Pro Asp Lys Cys Lys Phe Leu His Gln Glu Arg Met Asp
Val Cys
130 135 140
Glu Thr His Leu His Trp His Thr Val Ala Lys Glu Thr Cys
Ser Glu
145 150 155
160
Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys
Gly Ile
165 170

175
Asp Lys Phe Arg Gly Val Glu Phe Val Cys Cys Pro Leu Ala
Glu Glu

180 185 190
Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser
Asp Val

92



65 70 75 80 Val Ay Ser Pro Pro A n Thr Leu Asn Ile Leu Val Asp Thr Gy Ser
85 90 95 Ser Asn Phe Ala Val Ay Ala Ala Pro H's Pro Phe Leu H's Arg Tyr

100
115
130
145
Trp
Pro
H s
Leu
Ay
Pro
du
Asp
Lys
Thr

105
120
135
150
165
Asp
Val
Asn
Ay
Ile
Ile As
Lys
Val
Au

110 Tyr G n Arg A n Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys Ay Va
125 Tyr Val Pro Tyr Thr An Gy Lys Trp Gu Ay Gu Leu Ay Thr Asp
140 Leu Vall9Ser Ile Pro H's dgoPro Asn Val Thr ValkROArg Ala Asn lle
155 160 Ala Ala Ile Thr Qu Ser Asp Lys Phe Phe Ile Asn Gy Ser Asn
179rp75rp321y @hg @y bsp ey @sy ey Aha Exg 81y Gt Gie Ala Arg

Aspsh80,485 190 Ser Leu Qu Pro Phe Phe Asp Ser Leu Val Lys A n Thr
Pro 1957300 205 Asn Leu Pheq8er Leu G n Leu Cyg,gdy Ala Gy Phe Pro
A n 210 215 220 Ser Au Val Leu Ala Ser Val Ay Gy Ser Met Ile lle

N A e i R et A
%l & n 260 265 27g3 p Leu Lys Met A5E3§Zs Lys Gu Tyr Asn Tyr

Seé l e Val 275 280 28 p Ser Ay Thr Th n Leu Arg Leu Pro Lys
Phé4®i u Ala 290 295 300 . Ala Val Lys Ser Ile Lys Ala Ala Ser Ser

Lys Phe Pro ASR 305 310 315 320
lu Ala Asp Asp Asp Glu Asp Asp Glu Asp Gly Asp Glu Val
Glu Glu
245 250
255

Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr
Ser Ile

260 265 - 270
Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val
Val Arg

275 280 285
Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys
Tyr Leu
290 295 300

Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe Gln Lys
Ala Lys
305 310 315
320

Glu Arg Leu Glu Ala Lys His Arg Glu Arg Met Ser Gln Val
Met Arg

325 330
335

Glu Trp Glu Glu Ala Glu Arg Gln Ala Lys Asn Leu Pro Lys
Ala Asp
340 345 350

Lys Lys Ala Val Ile Gln His Phe Gln Glu Lys Val Glu Ser
Leu Glu
355 360 365

Gln Glu Ala Ala Asn Glu Arg Gln Gln Leu Val Glu Thr His

Met Ala
370 375 380
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Gy Phe Trp Leu Ay Qu Gn Leu Val Cys Trp Gn Ala Ay Thr Thr 325 330 335
Pro Trp Asn Ile Phe Pro Val Ile Ser Leu Tyr Leu Met Ay G u Val 340 345 350

Thr Asn A n Ser Phe Arg Ile Thr Ile Leu Pro dn @n Tyr Leu Arg 133 355

360 365 Pro Val GQu Asp Val Ala Thr Ser G n Asp Asp Cys Tyr Lys Phe Ala 370
375 380 || érgeVad G1Ser18eMethrle@ WSPhASYalANetArg A d.evalAld avet G u 385
390 395 40@&G1d wskPhe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg Ile Gy Phe Ala
415 405 41 @8¥al Ser Ala Cys H sMal His Asp Qu Phes9m g Thr Ala Ala Val Qu

420 425 ~ 43® Gy Pro Phe VvVal Thr Leu Asp Met Qu Asp Cys Gy Tyr Asn lle
Pro 435 440 445 A n Thr Asp Gu Ser H's Hs Hs Hs Hs H s 450 455 <210>
33 <211> 2852123 ARL F3L31d0im SanLnm <400 B3 Salg b Gy Gy Arg Arg
Pro Arg AsQ,ali @pdu Val Val Asn Asp Gu 1 5 10 15 Serd Ser_ Leu Val Arg H's
Arg Trp Lys 20 25 <210>34<24]O§>19<212>PRT<213>H04 gy Sapi ens <400> 34 134

Ser Gu Glr]lll5eu Arg Gn Adn Hs Asp Asp Phe Ala Asp Asp Ile Ser 1 5 10 15

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

Thr Leu Lys His Phe Glu His Val Arg Met Val Asp Pro Lys

Lys Ala
435 440 445
Ala Gln Ile Arg Ser Gln Val Met Thr His Leu Arg Val Ile
Tyr Glu
450 455 460

Arg Met Asn Gln Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala
Val Ala

465 470 475

480

Glu Glu Ile Gln Asp Glu Val Asp Glu Leu Leu Gln Lys Glu
Gln Asn

485 490
495

Tyr Ser Asp Asp Val Leu Ala Asn Met Ile Ser Glu Pro Arg
Ile Ser
500 505 510

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

Val Glu Leu Leu Pro Val Asn Gly Glu Phe Ser Leu Asp Asp
Leu Gln
530 535 540

Pro Trp His Ser Phe Gly Ala Asp Ser Val Pro Ala Asn Thr
Glu Asn

545 550 555

560
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Leu Leu Lys <210> 35 <211> 29 <212> DNA <213> Honp Sapi ens <400> 35
_gtggat ccac ccagcacggc atccggctg 29 <210> 36 <21l > 36 <212> DNA <213> Hono
Sapi ens <400> 36 gaaagctttc atgactcatc tgtctgtgga atgttg 36 <210> 37 <211>
39 <212> DNA <213> Honop sapi ens <400> 37 gatcgatgac tatctctgac tctccgcgtg
aacaggacg 39 <3H1>38 w2 Pl 9] 2 NAQL:L Fokp - apli £118] < gatgcgt cct

gt t cacgcgg ragagtgagag atagtcatc 39 <210> 39 <211> 77 <21 <213>
Artificial Sequence 135 0> <223> Descri ptigy of Art|f|C|aI Sequence:
Hu- Asp2 <4Q0> 39 cggcatccgg ctgcccctge gtageggtct gggtggtget ccactgggtce
tgcgtctgcc 60 ccgggagacc gacgaag 77 <210> 40 <211> 77 <212> DNA <213>

Artificial quenc 23> De of {&% fICI oue ce: Hu- Asp2
<400> 40 ctT%er %5%5? ctccé’g gdc Gégya cl‘};lgIt g%s Ahtigdadty ‘b tgctacgca
60 ggggcag 8‘ gccg 77 <210> 41 <211> 51 <2] 2> <213> Artificial

Sequence <220> <223> é}lptlon of Artifid8a Sequence. Caspa§exé Cl eavage
Site

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

His His Gln Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser

Asn Lys
610 615 620
Gly Ala Ile Ile Gly Leu Met Val Gly Gly Val Val Ile Ala
Thr Val :
625 630 635
640

Ile Phe Ile Thr Leu Val Met Leu Lys Lys Lys Gln Tyr Thr
Ser Ile

645 650
655

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

His Leu Ser Lys Met Gln Gln Asn Gly Tyr Glu Asn Pro Thr
Tyr Lys
675 680 685

Phe Phe Glu Gln Met Gln Asn
690 695

<210> 15

<211> 2094

<212> DNA

<213> Homo sapiens

<400> 15

atgctgcccg gtttggcact gctcctgetg geccgectgga cggctcggge
gctggaggta 60

cccactgatg gtaatgctgg cctgctgget gaaccccaga ttgceccatgtt
ctgtggcaga 120

95



<400> 41 gatcgatgac tatctctgac tctccgctgg actctggtat cgaaaccgac g 51 <210>

42 <211> 51 <212> DNA <213> Artificial

Artificial Sequence:

Sequence <220> <223> Description of

Caspase 8 Cl eavage Site <400> 42 gatccgtcgg tttcgatacc

agagt ccagc ggagagtcag agatagtcat c¢ 51 <210> 43 136

<213> FbnDc%%Bb@@%g649@€t@§aﬁéggéhﬁébbt

<211> 36 <g% 5
tgtctgtgga
<220>g<223§e %Egt%
gat cgcat ca a
Sequence <§ é c?ﬁgg
gat ccat ggt ¢ gg?g
Sequence <g3659£338S
137 cttagttggt 3
gagtttgtaa
ccaggagagg
atggatgttt
atgcagtgag
aagagtacca
caagttccga
ggggtagagt
ttctgectgat
gcggaggagg
tgcagatggg
agtgaagaca
ggaagaagaa
gaagccgatg
ggctgaggaa
ccctacgaag
caccaccaca
gagtctgtgg
tgatgccgtt
gacaadtatc
gaaagccaaa
gagaggcttg
atgggaagag
gcagaacgtc
ccagcatttc
caggagaaag
gctggtggag
acacacatgg
cctggagaac
tacatcaccg
tatgctaaag
aagtatgtcc
cgagcatgtg
cgcatggtgg
acacctccgt
gtgatttatg
tgcagtggce
gaggagattc
ttcagatgac
gtcttggcca
tctcatgceca
tctttgaccg
gttcagcctg

213

e
S0P AReRr
gkgg%egs

Hono “Sapi ens <
% %%gé% 22

<210> 4
21zt

eq enc
<2%1% 24 <%%%§
PICIgFggg

ggggﬁﬁ

quence?cégé

00> 45
1%? Artificial

<211> 32 <212> DNA

abggategeeaace @32 <210> 44
gaaagctttc at gactcatc

g@Agﬁé%%>a%r%'fﬂ86§

| S ta

Sequence

ag <400> 46

c 24 <210> 47 <211> 22 <212> DNA <213> Artificial
B@%gFPESPSnCSFtﬂFFFﬁFC F5IFI8ERGEACECTANTEIGdTce KK ot f

gtgatgccct tctcgttccect gacaagtgca aattcttaca

420
gcgaaactca
480
acttgcatga
540
ttgtgtgttyg
600
atgactcgga
660
aagtagtaga
720
atgacgagga
780
aagccacaga
840
aagaggtggt
900
tcgagacacc
960
aggccaagca
1020
aagcaaagaa
1080
tggaatcttt
1140
ccagagtgga
1200
ctctgcaggce
1260
gcgcagaaca
1320
atcccaagaa
1380
agcgcatgaa
1440
aggatgaagt
1500
acatgattag
1560
aaacgaaaac
1620

tcttcactgg
ctacggcatg
cccactggct
tgtctggtgg
agtagcagag
cgatgaggat
gagaaccacc
tcgagttect
tggggatgag
ccgagagaga
cttgcctaaa
ggaacaggaa
agccatgctc
tgttcctect
gaaggacaga
agccgctcag
tcagtctctc
tgatgagctg
tgaaccaagg

caccgtggag

96

cacaccgtcg
ttgctgcect
gaagaaagtg
ggcggagcag
gaggaagaag
ggtgatgagg
agcattgcca
acaacagcag
aatgaacatg
atgtcccagg
gctgataaga
gcagccaacg
aatgaccgcc
cggcctegtce
cagcacaccc
atccggtccc
tceectgetcet
cttcagaaag
atcagttacg

ctcctteceeg

ccaaagagac
gcggaattga
acaatgtgga
acacagacta
tggctgaggt
tagaggaaga
ccaccaccac
ccagtacccc
cccatttcca
tcatgagaga
aggcagttat
agagacagca
gccgectggce
acgtgttcaa
taaagcattt
aggttatgac
acaacgtgcc
agcaaaacta
gaaacgatgc

tgaatggaga



<400> 47 gactgaccac tcgaccaggt tc 22 <210> 48 <211> 51 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
I ntroduce KK notif <400> 48 cgaattaaat tccagcacac tggctacttc ttgttctgca
tctcaaagaa ¢ 51 <210> 49 <211> 26 <212> DNA <213> Artificial Sequence <220>
<223> Descghpghentet Agtkhighak %@@u@@%@ggl@b&@ﬂ@%@tﬁKt@ebbECEéQ0> 49
cgaattaaat cheggggasacikggcta 26 138  Cainms 1. A polypeptide conprising
the am no gcldeBEIHENEE O oL LaReam! gidgaratein Jaregusar (APP) or

% g ES tai 'nagaﬁezg%bbée g 9 'FeE%gcgg iz 7

fragment t otz cl eavage “si i zabl e by a

; § g ge ; .
manmal i an S- S further rising.t lLysine _residues at the
car boxyl t rﬁ§§§§ g gagggFﬁgaa |Sggggggﬁcgt%Fcﬁﬁgaﬁa%ﬁaﬁﬂgﬁg PP or APP
fragnent. ggcig 8 Ee ﬁae according to Claim1 conprising the ami no acid
sequence of93°c i SA99mYE6PE 69688?5CBFeEGF@&PtFﬂﬁPfﬂtgﬁﬁtF@Fther

conpri si ng2PaBIrySFAelPESi dues at the carboxyl terninus of the anino acid
sequence ofIthE2pBRARPREATERPRSEI GapFOBerk CpPESAitggncI3 ITALFAILyREPt i de
accordi ng egcgrapatd P29, wherein the manmalian APP is a human APP. 4. A
pol ypept i detagtorticagctotgoygenegotg@egieny dadcaghiecei watiealtiean APP
conpri ses &atakggsptgnéS8lri ati on sel ected fromthe group consisting of
Swedi sh Kvgtihaogtatyi angandcagkondercWédtédg3bhanubatciaer. thtckapalynucl eoti de
conpri si nggaaguebeeati de4sequence that encodes a pol ypepti de according to
any one of ggtahbBadadatbeabereat ehag@iRLESl B8 geaRakyRUGLRGICAE]aaCccOrding to
G aimb5. 7gtAgvector ggegrding to Caim6 wherein said polynucleotide is
operably Iinked to a pronoter to pronote expression of the pol ypeptide
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<212> DNA
<213> Homo
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atgctgcccg
gctggaggta
cccactgatg
ctgtggcaga
ctgaacatgc
agggaccaaa
acctgcattg
ccctgaactg
cagatcacca
gtgcaagcgg
ggccgcaagce
cttagttggt
gagtttgtaa
ccaggagagg
atggatgttt
atgcagtgag
aagagtacca
caagttccga
ggggtagagt
ttctgectgat
gcggaggagg
tgcagatggg
agtgaagaca
ggaagaagaa
gaagccgatg
ggctgaggaa

sapiens

gtttggcact
60
gtaatgctgg
120
acatgaatgt
180
ataccaagga
240
atgtggtaga
300
agtgcaagac
360
gtgatgccct
420
gcgaaactca
480
acttgcatga
540
ttgtgtgttg
600
atgactcgga
660
aagtagtaga
720
atgacgagga
780

gctcectgcetg
cctgctggcet
ccagaatggg
aggcatcctg
agccaaccaa
ccatccccac
tctegttect
tcttcactgg
ctacggcatg
cccactggct
tgtctggtgg
agtagcagag

cgatgaggat
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gccgectgga
gaaccccaga
aagtgggatt
cagtattgcc
ccagtgacca
tttgtgattc
gacaagtgca
cacaccgtcg
ttgctgccecet
gaagaaagtg
ggcggagcag
gaggaagaag

ggtgatgagg
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cggctcgggce

ttgccatgtt
cagatccatc
aagaagtcta
tccagaactg
cctaccgcetg
aattcttaca
ccaaagagac
gcggaattga
acaatgtgga
acacagacta
tggctgaggt

tagaggaaga
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cgcatggtgg atcccaagaa agccgctcag atccggtccc aggttatgac

acacctccegt
gtgatttatg
tgcagtggcc
gaggagattc
ttcagatgac
gtcttggcca
tctcatgcca
tctttgaccg
gttcagcctg
gacgatctcce
cacagaaaac
gaagttgagc
tcgaccaggt
tctgggttga
tgcagaattc
cgacatgact
agaagatgtg
ggttcaaaca
agcgacagtg
atcgtcatca
tcatggtgtg
gtggaggttg
gcagcagaac
ggctacgaaa
gtag

<210> 18
<211> 697
212> PRT
<213> Homo

1380
agcgcatgaa
14490
aggatgaagt
1500
acatgattag
1560
aaacgaaaac
1620
agccgtggceca
1680
ctgttgatgc
1740
caaatatcaa
1800
caggatatga
1860
aaggtgcaat
1920
ccttggtgat
1980
acgccgctgt
2040
atccaaccta
2094

sapiens

tcagtctctc
tgatgagcectg
tgaaccaagg
caccgtggag
ttcttttggg
ccgccctgcet
gacggaggag
agttcatcat
cattggactc
gctgaagaag
caccccagag

caagttettt
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tccectgetet
cttcagaaag
atcagttacg
ctccttceceg
gctgactctg
gccgaccgag
atctctgaag
caaaaattgg
atggtgggcg
aaacagtaca
gagcgccace

gagcagatgc

acaacgtgcc
agcaaaacta
gaaacgatgc
tgaatggaga
tgccagccaa
gactgaccac
tgaatctgga
tgttectttgce
gtgttgtcat
catccattca
tgtccaagat

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

Thr Lys Glu Gly Ile Leu Gln Tyr Cys Gln Glu Val Tyr Pro
Glu Leu

65 70 75

80

Gln Ile Thr Asn Val Val Glu Ala Asn Gln Pro Val Thr Ile
Gln Asn

85 90
95

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

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

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

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

145 150 155

160

Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys
Gly Ile

165 170
175
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240

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

Glu Glu
245 250

255
Glu Ala Glu Glu Pro Tyr Glu Glu Ala Thr Glu Arg Thr Thr
Ser Ile

260 265 270
Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val
Val Arg

275 280 285

Val Pro Thr Thr Ala Ala Ser Thr Pro Asp Ala Val Asp Lys

Tyr Leu
290 295 300
Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe Gln Lys
Ala Lys
305 310 315
320

Glu Arg Leu Glu Ala Lys His Arg Glu Arg Met Ser Gln Val
Met Arg

325 330
335

Glu Trp Glu Glu Ala Glu Arg Gln Ala Lys Asn Leu Pro Lys
Ala Asp
340 345 350

Lys Lys Ala Val Ile Gln His Phe Gln Glu Lys Val Glu Ser
Leu Glu

104



10 100 100 1009710%0& () - 4L10%08& () - L310%0& () -1
10908 () - +s10%0& () - g@SIEYNC 1 10

10%8& () - y109%b& () - Y10%& ()-y10%é& ()-y10%& ()-gl0%é& ()- S\ SaBYNC 1 10
109& () - S109%& ()-f109%& ()-S10%& ()-1 10%bé& () - Sf 10%3&'% XyaBYNC 1
10# 1 109%& ()-!# | B6%b& ()-! 10%& () - ,36PL0%¢& () - Z10%& )3 0%& () -y
aVK@1 10 10b 10b 10bL710%& () - &3410%& ()-f. & 109%h& ()-!. & 10% b*b& () - +
1090& () - TAD PIK@RL al Gy E0%E% (QLu@EOHO% () A1y LEsOag (§1u \Trﬂzﬂm () -
10908 () - 104021 \ p~dBVK@ 1 10! ! ! 10%00% () - -

10%0% () - 410%0870) - Q! 10%0% ()-s 1090% ()- @ 10%% () - ~warj } [ <VK@ 1

10/ 41090% ()-!, 10%00% () S')'lO%JO& ()-SY( 109& ()-&

0908 () - ! Il LOYORE d1)s ) - o)
1009710%&(:()%0 0%3& ()-l 1' l 10%30& () 8_) aé Afgl%%b&éa AT

109%& () - 38(%%&' ()-!*! 10%b& ( ?2)95910%&' ()~ 10%8& ()ﬂ 109%08& ()-WFz[ <~\= 1

102310% & OO31&'10%b&f() /3109 ()-!Y+310%bb&f() ('10%b& ()-T!I"!10%0b&
"()--1w'eF
Tyr Ile Thr Ala Leu Gln Ala Val Pro Pro Arg Pro Arg His
Val Phe
405 410
415

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

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

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

Arg Met Asn Gln Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala
Val Ala

465 470 475

480

Glu Glu Ile Gln Asp Glu Val Asp Glu Leu Leu Gln Lys Glu
Gln Asn

485 490
495

Tyr Ser Asp Asp Val Leu Ala Asn Met Ile Ser Glu Pro Arg

Ile Ser
500 505 510
Tyr Gly Asn Asp Ala Leu Met Pro Ser Leu Thr Glu Thr Lys
Thr Thr
515 520 525

Val Glu Leu Leu Pro Val Asn Gly Glu Phe Ser Leu Asp Asp
Leu Gln
530 535 540
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Thr Arg Pro Gly Ser Gly Leu Thr Asn Ile Lys Thr Glu Glu

Ile Ser
580 585 590
Glu Val Asn Leu Asp Ala Glu Phe Arg His Asp Ser Gly Tyr
Glu Val
595 600 605

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

Gly Ala Ile Ile Gly Leu Met Val Gly Gly Val Val Ile Ala
Thr Val

625 630 635

640

Ile Val Ile Thr Leu Val Met Leu Lys Lys Lys Gln Tyr Thr
Ser Ile

645 650
655

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

His Leu Ser Lys Met Gln Gln Asn Gly Tyr Glu Asn Pro Thr
Tyr Lys
675 680 685

Phe Phe Glu Gln Met Gln Asn Lys Lys
690 695

<210> 19

<211> 2094

<212> DNA

<213> Homo sapiens

<400> 19
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ggccgcaagce
cttagttggt
gagtttgtaa
ccaggagagg
atggatgttt
atgcagtgag
aagagtacca
caagttccga
ggggtagagt
ttctgctgat
gcggaggagg
tgcagatggg
agtgaagaca
ggaagaagaa
gaagccgatg
ggctgaggaa
ccctacgaag
caccaccaca
gagtctgtgg
tgatgccgtt
gacaagtatc
gaaagccaaa
gagaggcttg
atgggaagag
gcagaacgtc
ccagcatttc
caggagaaadg
gctggtggag
acacacatgg
cctggagaac
tacatcaccg
tatgctaaag
aagtatgtcc
cgagcatgtg
cgcatggtgg
acacctccgt
gtgatttatg
tgcagtggcece
gaggagattc
ttcagatgac
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agtgcaagac

360
gtgatgccct
420
gcgaaactca
480
acttgcatga
540
ttgtgtgttyg
600
atgactcgga
660
aagtagtaga
720
atgacgagga
780
aagccacaga
840
aagaggtggt
900
tcgagacacc
960
aggccaagca
1020
aagcaaagaa
1080
tggaatcttt
1140
ccagagtgga
1200
ctctgcaggce
1260
gcgcagaaca
1320
atcccaagaa
1380
agcgcatgaa
1440
aggatgaagt
1500

10944& () -
ccatceccecac

tctegttect
tcttcactgg
ctacggcatg
cccactgget
tgtctggtgg
agtagcagag
cgatgaggat
gagaaccacc
tcgagttcect
tggggatgag
ccgagagaga
cttgcctaaa
ggaacaggaa
agccatgctce
tgttcctect
gaaggacaga
agccgctcag
tcagtctctc

tgatgagctg
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tttgtgattc

gacaagtgca
cacaccgtcg
ttgctgccect
gaagaaagtg
ggcggagcag
gaggaagaag
ggtgatgagg
agcattgcca
acaacagcag
aatgaacatg
atgtcccagg
gctgataaga
gcagccaacg
aatgaccgcc
cggcctecgte
cagcacaccc
atccggtcce
tcectgetet

cttcagaaag
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cctaccgetg
aattcttaca
ccaaagagac
gcggaattga
acaatgtgga
acacagacta
tggctgaggt
tagaggaaga
ccaccaccac
ccagtacccc
cccatttcecca
tcatgagaga
aggcagttat
agagacagca
gccgectggce
acgtgttcaa
taaagcattt
aggttatgac
acaacgtgcc

agcaaaacta
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ggttcaaaca aaggtgcaat cattggactc atggtgggcg gtgttgtcat
agcgacagtg 1920
atcttcatca ccttggtgat gctgaagaag aaacagtaca catccattca
tcatggtgtg 1980
gtggaggttg acgccgctgt caccccagag gagcgccacce tgtccaagat
gcagcagaac 2040
ggctacgaaa atccaaccta caagttcttt gagcagatgc agaacaagaa
gtag 2094

<210> 20

<211> 697

<212> PRT

<213> Homo sapiens

<400> 20
Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr
Ala Arg
1 5 10
15

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

Gln Ile Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn
Val Gln
35 40 45

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

Thr Lys Glu Gly Ile Leu Gln Tyr Cys Gln Glu Val Tyr Pro
Glu Leu

65 70 75

80
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10%<& % JAP Ll =
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JpJqJK) LeF
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&L0%<&' ()-y" 210%& ()-! TyL® 10%KH<& ()- 10-u 10-u
10- u710% u&al) P3S~BFPULYSECY® Lys Phe Leu His Gln Glu Arg Met Asp

Val C

130 135 140

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

160

Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys
Gly Ile

165 170
175

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

Glu Glu
180 185 190
Ser Asp Asn Val Asp Ser Ala Asp Ala Glu Glu Asp Asp Ser
Asp Val
195 200 205

Trp Trp Gly Gly Ala Asp Thr Asp Tyr Ala Asp Gly Ser Glu

Asp Lys
210 215 220
Val Val Glu Val Ala Glu Glu Glu Glu Val Ala Glu Val Glu
Glu Glu
225 230 235
240

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

245 250
255
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109%& () - 910%& () - @ Y& 2@%& ()-S9910% & () - Shdixcccdddaj _@ 270

10(y/ S109%&' ()-9,' 109%&' ()-g9, "' 10%& ()-g9 +10%&' ()-! 33(

109 () - SOXY10%E hrCidaeaeseadh avie THILQMR Jor vEHD Hlu Glu val

10! >9y510%,(1) 223310%& () - 9y2s10%& () - 30mLO%. ()-hi o j I nl aBdV7

10" 10%08' () - 10%&: ( 10%08 () - 10%08 ( )ygh0%0& () -! % @ 10%0Q% 4 ) - nl i mmenn
odEdV7 10l . 10%3& ?) y, 10%08' () - +10%08& 23) *s 10908 () - (

182/5‘9??1(()2)/@?‘ @gy(;& ??‘-Y O%d% @5% Asp Ala Val Asp Lys

0, - 0,
109808 () - / 1% ppgsss. uuuoPbP/ / 29510A) 300

Glu Thr Pro Gly Asp Glu Asn Glu His Ala His Phe Gln Lys
Ala Lys

305 310 315

320

Glu Arg Leu Glu Ala Lys His Arg Glu Arg Met Ser Gln Val
Met Arg

325 330
335

Glu Trp Glu Glu Ala Glu Arg Gln Ala Lys Asn Leu Pro Lys
Ala Asp
340 345 350

Lys Lys Ala Val Ile Gln His Phe Gln Glu Lys Val Glu Ser
Leu Glu
355 360 365

Gln Glu Ala Ala Asn Glu Arg Gln Gln Leu Val Glu Thr His
Met Ala
370 375 380

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

385 390 395

400

Tyr Ile Thr Ala Leu Gln Ala Val Pro Pro Arg Pro Arg His
Val Phe

405 410
415

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

Thr Leu Lys His Phe Glu His Val Arg Met Val Asp Pro Lys
Lys Ala
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10% ()-! YI3@ % e A% A )61 AR PMets SHWERID%: (Arg Val Ile

910%& () - SAHOYA& () - MLO%KE () - SMLO%E () - &Z10%& () - - * ~+ A< APL |

109& ()-! 10% &) - QLOY%& () - SMLOY%R () - S3 10%& () -! 3 dOY%<<& () - 4-: aB Pl
|+ 10%<& () - y9* 10%& ()-(10%& ()-!#910%<& ()- @910%& ()- @

10%J& ()-U

10<Lmé%<§ 3 e P0G St (o1 Hthsd (317 AR (F0. 21

109%& ()-"] <LY8910%K&T().7 fYLOYx<& ()-S910%=s& ()- 109%& ()-f

10%<& ()-f < 10<KaBK1 10<#‘ﬁ & ()- 1"109%<& ()-1T109%& ()-!3

10%<<& () - f %& ()-109%<& ()-Svt} <Kl 10! xy2109% : | : & ()-/ 109%& ()-T!/
109%44& () -T) mMQ¥%<& () - @ElO%K&'()\;W%iO%K&'() ehi j k)bC . 10!

@10%08 () Gslib‘%l{)msel@@& 3p Gl 1 Asp Glu Leu 'Léu Gln Lys Glu

485 490
495

Tyr Ser Asp Asp Val Leu Ala Asn Met Ile Ser Glu Pro Arg
Ile Ser
500 505 510

Tyr Gly Asn Asp Ala Leu Met Pro Ser Leu Thr Glu Thr Lys

Thr Thr

515 520 525
Val Glu Leu Leu Pro Val Asn Gly Glu Phe Ser Leu Asp Asp
Leu Gln

530 535 540
Pro Trp His Ser Phe Gly Ala Asp Ser Val Pro Ala Asn Thr
Glu Asn
545 550 555
560
Glu Val Glu Pro Val Asp Ala Arg Pro Ala Ala Asp Arg Gly
Leu Thr
565 570
575
Thr Arg Pro Gly Ser Gly Leu Thr Asn Ile Lys Thr Glu Glu
Ile Ser
580 585 590

Glu Val Lys Met Asp Ala Glu Phe Arg His Asp Ser Gly Tyr
Glu Val

585 600 605

His His Gln Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser
Asn Lys
610 615 620
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Tyr Lys
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675 680 685

Phe Phe Glu Gln Met Gln Asn Lys Lys

690

<210>
<211>
<212>
<213>

21
1341
DNA
Homo

<400> 21

atggctagca
cggcatccgg
ctgccectge
ccgggagacc
gacgaagagc
ggacaacctg
aggggcaagt
cccgcagacg
ctcaacatcc
cccceccaccec
ttcectgeatce
ccggaagggt
gtgtatgtgc
cctggtaagc
atcccccatg
tgaatcagac
aagttcttca
tgctgagatt
gccaggectg
gacccacgtt
cccaacctcet
gtctgaagtg

sapiens

tgactggtgg
60
gcagcggcect
120
ccgaggagcec
180
cggggcaggg
240
tggtggatac
300
gctactacca
360
cctacaccca
420
gccccaacgt
480
tcaacggctce
540
acgactccct
600
tctcectgea
660

695

acagcaaatg
ggggggcgcec
cggccggagg
ctactacgtg
aggcagcagt
gaggcagctg
gggcaagtgg
cactgtgcgt
caactgggaa
ggagcctttce

cctttgtggt

112

ggtcgcggat
cccectggggce
ggcagctttg
gagatgaccg
aactttgcag
tccagcacat
gaaggggagc
gccaacattg
ggcatcctgg
tttgactctc

gctggcttcc

ccacccagca
tgcggctgcece
tggagatggt
tgggcagccc
tgggtgctgc
accgggacct
tgggcaccga
ctgccatcac
ggctggccta
tggtaaagca

ccctcaacca
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0 TR0 R0 T1°T]°

20 25 30

Gly Leu Arg Leu Pro Arg Glu Thr Asp Glu Glu Pro Glu Glu
Pro Gly
35 40 45

Arg Arg Gly Ser Phe Val Glu Met Val Asp Asn Leu Arg Gly
Lys Ser
50 55 60

Gly Gln Gly Tyr Tyr Val Glu Met Thr Val Gly Ser Pro Pro
Gln Thr
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Lys Trp Glu Gly Glu Leu Gly Thr Asp Leu Val Ser Ile Pro

His Gly

130 135 140

Pro Asn Val Thr Val Arg Ala Asn Ile Ala Ala Ile Thr Glu
Ser Asp

145 150 155

160

Lys Phe Phe Ile Asn Gly Ser Asn Trp Glu Gly Ile Leu Gly
Leu Ala

165 170
175

Tyr Ala Glu Ile Ala Arg Pro Asp Asp Ser Leu Glu Pro Phe
Phe Asp
180 185 190

Ser Leu Val Lys Gln Thr His Val Pro Asn Leu Phe Ser Leu
His Leu
195 200 205

Cys Gly Ala Gly Phe Pro Leu Asn Gln Ser Glu Val Leu Ala
Ser Val
210 215 220

Gly Gly Ser Met Ile Ile Gly Gly Ile Asp His Ser Leu Tyr
Thr Gly

225 230 235

240

Ser Leu Trp Tyr Thr Pro Ile Arg Arg Glu Trp Tyr Tyr Glu
Val Ile
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Phe Ala

65 70 75
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Val Gly Ala Ala Pro His Pro Phe Leu His Arg Tyr Tyr Gln
Arg Gln

85 90
95

Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys Gly Val Tyr Val
Pro Tyr
100 105 110

Thr Gln Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp Leu Val
Ser Ile
115 120 125

Pro His Gly Pro Asn Val Thr Val Arg Ala Asn Ile Ala Ala
Ile Thr
130 135 140

Glu Ser Asp Lys Phe Phe Ile Asn Gly Ser Asn Trp Glu Gly
Ile Leu

145 150 155

160

Gly Leu Ala Tyr Ala Glu Ile Ala Arg Pro Asp Asp Ser Leu
Glu Pro

165 170
175
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Tyr
Tyr
225
240

Glu
Lys

255

Asp
Gly

Thr
Lys

Ile
Trp

Gly
Asn
305
320

Phe
Gln

335
Phe
Glu

Val
Gln

210

Thr Gly Ser Leu Trp Tyr Thr Pro
Tyr
230

Val Ile Ile Val Arg Val Glu Ile
Met
245

Cys Lys Glu Tyr Asn Tyr Asp Lys
Thr
260 265

Asn Leu Arg Leu Pro Lys Lys Val
Ser
275 280

Lys Ala Ala Ser Ser Thr Glu Lys
Leu
290 295

Glu Gln Leu Val Cys Trp Gln Ala
Ile
310

Pro Val Ile Ser Leu Tyr Leu Met
Ser
325

Arg Ile Thr Ile Leu Pro Gln Gln
Asp
340 345

Ala Thr Ser Gln Asp Asp Cys Tyr
Ser

122

Ile

Asn

250

Ser

Phe

Phe

Gly

Gly

330

Tyr

Lys
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Arg Arg Glu

235

Gly Gln Asp

Ile Val Asp

Glu Ala Ala

285

Pro Asp Gly
300

Thr Thr Pro

315

Glu Val Thr

Leu Arg Pro

Phe Ala Ile

10

Trp

Leu

Ser

270

Val

Phe

Trp

Asn

Val
350

Ser
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<210>
<211>
<212>
<213>

27
1278
DNA
Homo

<400> 27

atggctagca
ctctgactct
ccgctggact
caacctgagg
ggcaagtcgg
gcagacgctc
aacatcctgg
ccaccccttc
ctgcatcgct
gaagggtgtg
tatgtgccct
ggtaagcatc
ccccatggcec
atcagacaag
ttcttcatca
tgagattgcc
aggcctgacg
ccacgttccc
aacctcttct
tgaagtgctg

sapiens

tgactggtgg
60
ctggtatcga
120
ggcagggcta
180
tggatacagg
240
actaccagag
300
acacccaggg
360
ccaacgtcac
420
acggctccaa
480
actccctgga
540
ccetgcacct
600

acagcaaatg
aaccgacgga
ctacgtggag
cagcagtaac
gcagctgtcce
caagtgggaa
tgtgcgtgcece
ctgggaaggc
gcctttettt

ttgtggtgcet
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ggtcgcggat
tcectttgtgg
atgaccgtgg
tttgcagtgg
agcacatacc
ggggagctgg
aacattgctg
atcctggggce
gactctctgg

ggcttcececce
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cgatgactat
agatggtgga
gcagcccecc
gtgctgcccc
gggacctccg
gcaccgacct
ccatcactga
tggcctatgce
taaagcagac

tcaaccagtc
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ctttgatcgg 1140
gcccgaaaac gaattggett tgctgtcagce gecttgccatg tgcacgatga
gttcaggacg 1200
gcagcggtgagg aaggcccttt tgtcaccttg gacatggaag actgtggcecta
caacattcca 1260
cagacagatg agtcatga
1278

<210> 28

<211> 425

<212> PRT

<213> Homo sapiens

<400> 28
Met Ala Ser Met Thr Gly Gly Gln Gln Met Gly Arg Gly Ser
Met Thr
1 5 10

15
Ile Ser Asp Ser Pro Leu Asp Ser Gly Ile Glu Thr Asp Gly
Ser Phe

20 25 30
Val Glu Met Val Asp Asn Leu Arg Gly Lys Ser Gly Gln Gly
Tyr Tyr

35 40 45
Val Glu Met Thr Val Gly Ser Pro Pro Gln Thr Leu Asn Ile
Leu Val
50 55 60

Asp Thr Gly Ser Ser Asn Phe Ala Val Gly Ala Ala Pro His
Pro Phe
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100 105 110

Leu Gly Thr Asp Leu Val Ser Ile Pro His Gly Pro Asn Val
Thr Val
115 120 125

Arg Ala Asn Ile Ala Ala Ile Thr Glu Ser Asp Lys Phe Phe
Ile Asn
130 135 140

Gly Ser Asn Trp Glu Gly Ile Leu Gly Leu Ala Tyr Ala Glu
Ile Ala

145 150 155

160

Arg Pro Asp Asp Ser Leu Glu Pro Phe Phe Asp Ser Leu Val
Lys Gln

165 170
175

Thr His Val Pro Asn Leu Phe Ser Leu His Leu Cys Gly Ala
Gly Phe
180 185 190

Pro Leu Asn Gln Ser Glu Val Leu Ala Ser Val Gly Gly Ser
Met Ile
195 200 205

Ile Gly Gly Ile Asp His Ser Leu Tyr Thr Gly Ser Leu Trp
Tyr Thr
210 215 220

Pro Ile Arg Arg Glu Trp Tyr Tyr Glu Val Ile Ile Val Arg
Val Glu

225 230 235

240

Ile Asn Gly Gln Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn
Tyr Asp
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Lys
Trp

Ala
Tyr
305
320

Met
Pro

335
Gln

Asp

Tyr
Gly

Val
Lys

Ile
Arg
385
400

Ala
Cys

415

Tyr

Phe
Gln
2990

Gly
Leu

Gly
Gln

Tyr
Cys

Lys
Ala

Ile
Arg
370

Gly
Thr

Ala
Gly

Asn

2

Thr

Glu

Leu
Phe
355

Met

Phe

Val

Ile

0

109& () -

0 F 10%& () -
Pro Asp Gly Phe

Thr

Val

Arg

340

Ala

Glu

Ala

Glu

Pro
420

Pro

Thr

325

Pro

Ile

Val

Gly

405

Gln

Trp

310

Asn

Val

Ser

Phe

Ser

390

Pro

Thr
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Trp Leu Gly Glu Gln Leu Val Cys

295

Asn

Gln

Glu

Gln

Tyr
375

Ala

Phe

Asp

126

Ile

Ser

Asp

Ser

360

Val

Cys

Val

Glu

Phe

Phe

val

345

Ser

Val

His

Thr

Ser
425

Pro

Arg

330

Ala

Thr

Phe

Val

Leu

410

Val

315

Ile

Thr

Asp

His

395

Asp

300

Ile

Thr

Ser

Thr

Arg

380

Asp

Met

Ser

Ile

Gln

Val

365

Ala

Glu

Glu

Leu

Leu

Asp

350

Met

Arg

Phe

Asp
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gcctgcccac
ggcacccagc
ccceectgggg
ctgcggctgce
gggcagcttt
gtggagatqgg
ggagatgacc
gtgggcagcc
taactttgca
gtgggtgctg
gtccagcaca
taccgggacc
ggaaggggag
ctgggcaccg
tgccaacatt
gctgccatca
aggcatcctg
gggctggect
ctttgactct
ctggtaaagc
tgctggcttc
cccctcaacc
tggaggtatc
gaccactcgce
gtggtattat
gaggtcatca
ctgcaaggag
tacaactatg
gcccaagaaa
gtgtttgaag
gttccctgat
ggtttctggce
ttggaacatt
ttcccagtca
ccgcecatcacc
atccttecege
agacgactgt
tacaagtttg
tatcatggag
ggcttctacg
cagcgcttgce

acggcatccg
120
cccgggagac
180
tggacaacct
240
cceccgceagac
300
ccccecacece
360
tccggaaggg
420
acctggtaag
480
ctgaatcaga
540
atgctgagat
600
agacccacgt
660
agtctgaagt
720
tgtacacagg
780
ttgtgcgggt
840
acaagagcat
900
ctgcagtcaa
960
taggagagca
1020
tctcactcta
1080
agcaatacct
1140
ccatctcaca
1200
ttgtctttga
1260

gctgccectg
cgacgaagag
gaggggcaag
gctcaacatc
cttcctgcecat
tgtgtatgtg
catcccccat
caagttcttc
tgccaggcect
tcccaacctce
gctggectcet
cagtctctgg
ggagatcaat
tgtggacagt
atccatcaag
gctggtgtgce
cctaatgggt
gcggccagtyg
gtcatccacg

tcgggcccga
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cgcagcggcece
cccgaggagce
tcggggcagg
ctggtggata
cgctactacc
ccctacaccce
ggccccaacg
atcaacggct
gacgactccc
ttctcectge
gtcggaggga
tatacaccca
ggacaggatc
ggcaccacca
gcagcctcect
tggcaagcag
gaggttacca
gaagatgtgg
ggcactgtta

aaacgaattg

tggggggcgce
ccggecggag
gctactacgt
caggcagcag
agaggcagct
agggcaaétg
tcactgtgcg
ccaactggga
tggagccttt
acctttgtgg
gcatgatcat
tccggcggga
tgaaaatgga
accttegttt
ccacggagaa
gcaccacccc
accagtcctt
ccacgtccca
tgggagctgt

gctttgctgt
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<212> DNA
<213> Homo sapiens

<400> 36
gaaagctttc atgactcatc tgtctgtgga atgttg
36

<210> 37

<211> 39

<212> DNA

<213> Homo sapiens

<400> 37
gatcgatgac tatctctgac tctccgcgtg aacaggacg
39

<210> 38

<211> 39

<212> DNA

<213> Homo sapiens

<400> 38
gatccgtcct gttcacgcgg agagtcagag atagtcatc
39

<210> 39

<211> 77

<212> DNA

<213> Artificial Sequence
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ccgggagacc gacgaag
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<210> 40

<211> 77

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Hu-Asp2

<400> 40
cttecgtecggt ctcccgggge agacgcagac ccagtggagc accacccadga
ccgctacgeca 60

ggggcagcecg gatgceceg
77

<210> 41

<211> 51

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Caspase 8
Cleavage Site

<400> 41
gatcgatgac tatctctgac tctccgctgg actctggtat cgaaaccgac g
51

<210> 42

<211> 51

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Caspase 8
Cleavage Site

<400> 42
gatccgtcgg tttcgatacc agagtccagce ggagagtcag agatagtcat ¢
51

<210> 43
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<210> 44

<211> 36

<212> DNA

<213> Homo sapiens

<400> 44
gaaagctttc atgactcatc tgtctgtgga atgttg
36

<210> 45

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: 6-His tag

<400> 45
gatcgcatca tcaccatcac catg
24

<210> 46

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: 6-His tag

<400> 46
gatccatggt gatggtgatg atgc
24

<210> 47

<211> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Introduce KK
motif
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1. A polypeptide comprising the amino acid sequence of a mammalian amyloid
protein precursor (APP) or fragment thereof containing an APP cleavage site
recognizable by a mammalian B-secretase, and further comprising two lysine residues
at the carboxyl terminus of the amino acid sequence of the mammalian APP or APP

fragment.

2. A polypeptide according to Claim 1 comprising the amino acid sequence of a
mammalian amyloid protein precursor (APP), and further comprising two lysine
residues at the carboxyl terminus of the amino acid sequence of the mammalian

amyloid protein precursor.

3. A polypeptide according to Claim 1 or 2, wherein the mammalian APP is a
human APP.
4. A polypeptide according to any one of Claims 1-3, wherein the human APP

comprises at least one variation selected from the group consisting of Swedish

KM - NL mutation and a London V717—=F mutation.

5. A polynucleotide comprising a nucleotide sequence that encodes a polypeptide

according to any one of Claims 1-4.

6. A vector comprising a polynucleotide according to Claim 5.

7. A vector according to Claim 6 wherein said polynucleotide is operably linked
to a promoter to promote expression of the polypeptide encoded by the polynucleotide

in a host cell.

8. A host cell transformed or transfected with a polynucleotide according to

Claim 5 or a vector according to Claim 7 or 8.

9. A host cell according to Claim 8 that is a mammalian cell.
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10.

A polypeptide comprising an isoform of Amyloid Precursor Protein (APP)

modified such that the last two carboxy terminus amino acids of that isoform are both

lysine residues.

1.

The polypeptide of Claim 10 comprising the isoform known as APP695

modified so that its last two carboxy terminus amino acids are lysines.

12.

13.

14.

15.

16.

17.

18.

The polypeptide of Claim 11 comprising SEQ ID NO: 16.

The polypeptide of Claim 11 comprising SEQ ID NO: 18 or 20.

A nucleic acid encoding a polypeptide according to any of one Claims 10-13.
An eukaryotic cell comprising a nucleic acid of Claim 14.

An eukaryotic cell comprising a polypeptide of Claims 10-13.

An eukaryotic cell according to Claim 15 or 16 that is a mammalian cell.

A mammalian cell according to Claim 17, selected from the group consisting

of HEK293 and Neuro2a.
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