Al zhei ner'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 peptide, and
hunman aspartyl proteases as well as a nethod for the identification of
agents that nodulate the activity of these pol ypepti des. BACKGROUND OF THE

| NVENTI ON Al zhei ner' s di sease (AD) causes progressive denmentia with
consequent formation of anyloid plaques, neurofibrillary tangles, gliosis
and neuronal |oss. The disease occurs in both genetic and sporadic forns

whose clinical course and pat ggkﬁgin\q,\%a fﬁ%éggﬁu?@aﬁw te simlar. Three

genes have been di scovered to n cause an aut osomnal
dom nant form of Alzheiner's disease. These encode the anyloid protein
precursor (APP) and two related proteins, presenilin-1 (PS1) and
presenilin-2 (PS2), which as their names suggest are both structurally and
functionally rel ated. Mt ati onsFIRLIZOF THE INVENAEBN enhance proteol ytic
processing of APP via an intracellular pathway that produces anyloid beta

peptide or the e Abet 40-42 ami no acid
Pong pepti de- t n MERPH G SRR L TER e ARy RS b s o oAty
Dysregul at i it Sdptide, %ﬁqmﬁuntasﬁdmm@}dimyssasf@éu w@&%&batfbﬁheﬁ&%ﬁﬁédtﬁa ofey be
central to the pat hOthSI ol og D. In the case of plaque formation,

mut ati ons |&gem9lﬂ;tatﬁ®(ﬂumt}l@mtlﬁl@neﬁtbcwmﬂxpemld@r the proteolytic processing
of APP so as to enhance formation of Al13 1-42, a formof the A(3 peptide

whi ch seens to be particula ery inportant in AD.
Different fornms of APP rangg&bn Size ]fqrom &Eé‘%mﬁam ds, localize to
the cell surface, and have a single C-termnal transmenbrane domai n. The
Abet a peptide i sAbtbeimeed discasn (aAD)rcagi;asrpr@gres%R;IE chdjeﬁﬁ&ﬂhthtdaneaqdemdﬂmaitmhng a

portl on of t menbr ane ce ng of APP at the
a-'secr et aseOnginOlgl %I]FH‘@ ’gfga d?@%@%gﬂ?%arﬂ(@ur%f] Ehadisease AeCHHNt he

menbr ane anggt I y e
ol I our f ace FRREREALNHaFE Rl SEKSARS cott @ BHRLI 8{%’ Lireg kORI 1
is normal mndamo?fhremgmgbha%)bammlistome@td duteABhicRatiral noghiedlcapeaneatsngalof

APP at the (3- an - ase si.tes produces a very different result than
processi ng %mlf% grnép %Sé%ﬁfeﬁﬂl?eéﬁe ﬁhﬁé@@%@g ﬂaﬁamﬂeld(goteahﬂewg@&ﬁ&’a

-1 sites relg %eltaiéﬁ ﬁ&eﬂﬁ rle%?nhrgl aﬂgg&‘eaﬁ{i?bm)ﬁ?{ Yt PR th@Phah & AD
pathogene5|s roces I'n ecretase sites can occur 1n both

t he endopl asigpest aﬁtboﬂuktumnﬁmny aﬁﬁbﬁﬂlﬁf@)&ll&ﬂdateﬁ Mgattidas anpbi thy slesenal
pathway after rei nternal ization of cell surface APP_(in all cells). Despl te

i nt ense ef fehaRce preteok I’@‘C)F’é%ﬁe%m%% PR viaay indase{liey prthwag tha) pralucese sHBEr bl e -
for pr Ocessde%g?eﬁgg %I' l‘feh&B tl l(gl;[ﬁﬁﬁe?ig'les QrePds HAHE: 55‘@4@ {?cﬁ%l%i ﬂ)% those

pr ot eases re nown osur e. tinme,

we report tieptidé dﬁ’ﬂisltﬁd: péinagcoasbnemarfaetydsil phigue in QD.tIDﬁrégallﬁmrcét ase
enzynme. W di sclose some known and sone novel human aspartic prot eases t hat
can act as {phacedlaler pathyayy faspaeiseytiapwcesstiE paebe central to the pathophysiology of

AD. In the case of plaque formation, mutations in APP, PS1 or PS2 consistently alter the
proteolytic processing of APP 50 as to enhance formation of AP 1-42, a form of the Ap
peptide which seems to be particularly amyloidogenic, and thus very important in AD.
Different forms of APP range in size from 695-770 amino acids, localize to the cell surface,
and have a single C-terminal transmembrane domain. The Abeta peptide is derived from a
region of APP adjacent to and containing a portion of the transmembrane domain.
Normally, processing of APP at the a-secretase site cleaves the midregion of the Ap
sequence adjacent to the membrane and releases the soluble, extracellular domain of APP
from the cell surface. This a-secretase APP processing, creates soluble APP-a, and it is

normal and not thought to contribute to AD.

Pathological processing of APP at the (- and y-secretase sites produces a very

different result than processing at the o site. Sequential processing at the - and y-secretase
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first tinme, we explain the role these proteases have in AD. W descri be
regions in the proteases critical for their unique function and for the
first tinme characterize their substrate. This is the first description of
expressed isolated purified active protein of this type, assays that use
the protein, in addition to the identification and creation of useful cel
lines and inhibitors. SUMWARY OF THE | NVENTI ON Here we di scl ose a nunber of

vari ants of; - | : ' LOn - phLOV] .. an
i sol at ed og;lte%ﬁ'? i’%lésg%e %&Wgﬁgg’aﬁfe@ﬁ%ﬁﬁﬁh Esie ‘é%rp;ﬁﬁé&ltw%gtnp‘q;bo%ag@%fe I6ér)srlsa pr ot ease
capabl e ofProtessigngthelfe ahéyaedrtB)e seseai asar i wal dge:ndbplashic réfRR1dR @i

contains two or m)d',eé ets of special nucleic acids, where the speci al
84

nucl ei ¢ adigyEong} an aeatosempilysnsemal pathwavgatter meiptegrpdigation ofasB sirfaso t o 300
am no acid ot =} ] i ' It gns be any
am no aci d‘é?pmépce&?ﬁé\@%%g% set. gﬁ%@%é‘%ﬁgﬁ% aﬁ&gﬁ%ﬁ%ﬁg@?@n@ﬁ%%ﬁs@z@ﬁe%f t he
nucl ei ¢ aciesinkibit foe paeedsate APR apihp Biadd yBiEes, tnpedacd the A geptide,Abskei ¢ acid
of the first sgeci al. set of nucliiic acids is, the first special nucleic

aci d, and Prgifases retRaned i@ vaantibthidisslasuse.o deas fephe Hrytins, weaeparhidepept i de
DSG or DT Gge MRk 1.2 [ o 0 I C acids
is the | asq’td especezlﬁ(z)itlE 5&(rf;du((:: agfcier%gﬁé}?b%h{@ﬁ S’? ?{glfasi)%l%ﬁlgb%?%gﬁa%ﬁeegoﬁ%ﬁ Aél:%éél aci ds

di scl osed dnd s8m@ noRelNMmah BpaltiShfdtedses A cah aar & fratcreiapehrattasks ahd, fonthe

enbodi ment, the two sets of nucleic acids are separated by nucleic acids
that code St imeoYE plan the wiothese nisteates Bayo@i AR o e degeribhregiops Bethsny ani no

acids. In hodi : I.al: ] ej i ds
e separ d QRS CHEU Tbr AR AHIGTE Rines bl 1R (RS e SRGR BT kBl 13
posi ti ons, Thikische figy deeriptiyn aféxpoesaal @slatel pusifiednetdreproteinceflthik taEbadiyent ,
the two sets are separated b%( nucleic acids that cqde for about 172 am no
aci d posi thefi¥e RerRreleingy adiitionlp theidestiiedtion andareatianpl useful sell fineicandot i de - 2
conprises jthe.nlicl eic acid described in SEQ ID. NO 3. In another

enbodi nment, the two sets of nucleic acids are separated by nucl ei c acids

t hat code for about 150 to ' L [ I n anot her enbodi nent,
the two sets of nucleoti des%@é&gﬁﬂggwﬁﬁgég acids that code for
about 196 ami no acids . An exenplary polynucl eotide conprises the two sets
of nucleic acids separated by the sane nuc|eic acid seguences that separate
the same set ofHepavg discloga @mebesef wayiants ity aspp gengoandspeptide | n a parti cul ar

enbodi nent, the two sets of nucleic acids are separated by nucleic acids
t hat code for albbeinventign provitedforamiismdatet opurified ranipidwid poibodilentide that he t wo

ts of |.eotid d .b | e i ds that code_f bout 190
ar no. aci ke 1 R B ARRILTG L b hEe) soERuASE slstaae S50 Al BT e
are separ aigachihy 1éer &%f@se&@sﬁ%%al%@ﬁicﬁ&%?%&% thdigfecRERRIAE eidd fig same set

of special nucleotides in SE I n one enbodi nent, the first

nucl ei ¢ awsparatsl bymaickia asidssthaiciode fayebowtf1 08rtd RB0 amintsacid pesitions, where tdi r st
special nucleic acid, is operabl | i nked to.any.codon where the.nucleic

aci ds of (HARORGHOHT (OHROTETS B hasy rauno EifphETeBe SR SECY, 000 am no
acid. I'n ofngl@hdid dRiststdTehd hichic SRECHA cJANFHahE pé’;?tidé DBG, where the first

nucleic acid of the first special set of nucleic acids is, the first special nucleic acid, and

where the second set of nucleic acids code for either the peptide DSG or DTG, where the
last nucleic acid of the second set of nucleic acids is the last special nucleic acid, with the
proviso that the nucleic acids disclosed in SEQ ID NO. 1 and SEQ. ID NO. 5 are not
included. In one embodiment, the two sets of nucleic acids are separated by nucleic acids
that code for about 125 to 222 amino acid positions, which may be any amino acids. Ina
particular embodiment, the two sets of special nucleic acids are separated by nucleic acids
that code for about 150 to 172 amino acid positions, which may be any amino acids. Ina
more particular embodiment, the two sets are separated by nucleic acids that code for about

172 amino acid positions, which may be any amino acids. An exemplary polynucleotide
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operably linked to nucleic acid polyners that code for any peptide sel ected
fromthe group consisting of. any reporter proteins or proteins which
facilitate purification. In another wvariation, the first special nucleic
acid is operably linked to nucleic acid polynmers that code for any peptide
selected fromthe group consisting of. inmmunogl obin-heavy chain, nmaltose

bi ndi ng protein, glutathion S transfection, Geen Fluorescent protein, and

ubi qui tin. t.h d of the se ond set
of speci al C(Inﬂ rrll%gg% g{mg%%g% drecnbefjﬁlégﬁgsﬁ) ]géc# e iefnbgdiment;ithe Byfor ap) y
li nked to wgbﬁmlﬁcaad@wewﬁr@tea Bahugleidecidekhatyde ReRbhAA 50 PI4 Shing any
amno acids from1l to 10,000 am no acids. In one variation, the |ast

speci al nuatidipesitiensd Insanofsr gmbpdimankdke v F&ﬁﬂpfmbﬁtldﬁsrﬂ{@ﬁbp@tﬂtm eic acid
| | t d f th t f.
polymers  1Rgli G ?%? tﬂa?rcoc%nf%r Qﬁ@utt %98 Vﬁllle%oﬁa%% | Oe?{:xélpgqﬁf P&y@g{l&g}d sting o

any reporter proteins or | n anot her

enbodi ment compiseh ltllieﬁﬁwoss@ﬁﬁdfdiucléitcdcﬂis%eﬁé%h@d by %mﬁfeaﬁkheld Ak ehubReB ek €1 C
acid polyners that code for any peptide selected fromthe group consisting

of . i munogtrsritathesamy setrdisnccigtalueisirercidsrio SEQ. PPoN6L A, The Unatiariomlas

transfecti FI uor e rote and UI t The, i ntion

provi des fgr bgfn}egglt 1Y ng and‘.“l %oea&lch&ﬁ %elpéraggil Wﬁ]@ﬁ @8{1 Ogl f1A0PE o des
for a protesse pApakl® Rid ClIAAMbMEr dioddata, ﬁ@%sts@@%fﬁh&@amﬁ@al%lskﬁara@a APP
that contains two or nore sets of special nucl ei ¢ aci ds, where the speci al

‘nucleic ab¥ GECIQIIC@CEIGMQO@fobbed%ﬂmHBx&CdiS t e mywelpattionlantrobediment, t o 300
am no acid ec%wt on aci ds in.thaose be any

e ot Rk QT puctPot S o Ao R In it RO SpRRR e B Sp e F
nucleic ac 'tlﬁ%aﬁllé%bt (ﬁ%ﬁ@clﬁlq{ucm;gﬁiesm@]i@ tTheND. 1Stn Gh@&ﬁbé‘mm@ﬁﬂ @heq{rsttrﬂl%leﬁd rst

speCIaI set of nucleic acids is, the first special nucleic acid, and where
t he secondcidef theffiratspeeinksehof dminoehads that i thie dirstB&idmutie@; acihes eparibdy | ast

nucl ei ¢ aci.d of the eco of. spegi a s the | ast special
ol o ¢ achikSlinang cofEPhite A5 pite RREaN GE Bl S Bbrat T it uiniel Maked Lo
nucl ei ¢ aciglgpfifiag fl%ﬁldFtJ FU’O(ﬂT‘Mm’ﬁH@Eﬁr Iﬁ’Bn@Uﬂrfh@ioﬁ%@?irstfsﬁ&"@l%ﬁﬂ@lctdh(ﬁ% am no
aci ds and Wnere each of those codons may code for any am no acid In an

enbodi nent Opq:rhblyflmksd tosiptdiabcid polyeiers Tix@u cubda §orcqmen3apﬂ1@e seilem:keeldfxt)m theigtosipc
aci ds that cod 9 n% %rrber of fro Lo 77 ﬁ.c ﬁ%rh ere_each
codon may £OR TP 0 A KRG Praiey of pip anw {oh SogiGeamtstb e D ARESF | r st

speci al nu%ﬁdtfbnaﬂl'eq}rktsspé’cﬁﬁrrﬁféle% idld‘f%%efaﬁlﬂ%ﬁéeﬁ't&nuﬁéﬁb‘i&dtﬂ&ﬁtmé‘r@ﬁfat EQle 71
am no acids. For exanple, the first spéecial” nucleic acid is dperably 1inked

to 71 am n@oramyqbspmeimmdefrmmdhé grogp cofisigtingsd: iimanmghbimbedy dhaing meltasei no
acid T. In_ anot her enbodi

oI ucl tlde Co rlses uence t hat
T ot T eno gy, DD Bh ehasoRe mimireaan e ERonS e oBngEy e

herein. Inaﬁith{:fen%b‘a i, t, RERRChARAE ac1dtol?§1ef§e&§’?d s%pgpé&ﬁl:lapéiﬁin%'a%lﬁ%ﬂ isS
operably |inked to n ei ¢ acids that for an mber of from40 to 54

am no aci dmmﬂmpeaamcbmm rmgpemaﬂﬂﬁhﬁberd tarm;ac]amacui gdydersithatzogafariagyl ar
enbodi nent , &g first, special nucl %r g o] erablg I]:nnked t.0. nu | ei c
aci ds that PER Gpmpﬂswﬁ AR eAEn G tron dy 9&?)8 ng pdds j Ingne ypEgtion Myl ei ¢
acid i's opgfs g& n&iagat:ﬁléz &gﬁgnuc A cwﬁnflmeattohnaéﬁa%mrﬂ&sac' ds

|stheamno such as a p
that code for any peptide selected from the group c0n51st1ng of: any reporter proteins or

proteins which facilitate purification. In another embodiment, the first special nucleic acid
is operably linked to nucleic acid polymers that code for any peptide selected from the
group consisting of: immunoglobin-heavy chain, maltose binding protein, glutathion S

transfection, Green Fluorescent protein, and ubiquitin.

The invention provides for an isolated or purified nucleic acid
polynucleotide that codes for a protease capable of cleaving the beta secretase cleavage site
of APP that contains two or more sets of special nucleic acids, where the special nucleic

acids are separated by nucleic acids that code for about 100 to 300 amino acid positions,
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conprising a sequence that is at |least 95%identical to SEQ ID. NO 29
described in Exanple 10 or the conpl ete pol ynucl eoti de sequence of SEQ |D
NO 29 described in Exanple 10. In another related aspect, the invention
provi des for an isolated or purified nucleic acid polynucleotide that codes
for a protease capable of cleaving the beta (p) secretase cleavage site of
APP that contains two or nore sets of special nucleic acids, where the

speci al nug aci ds ar arated by nucl ei c _aci ds th de. f or out 100
6500 am Hocred] ThsBaRId i SRR Rvtom e 4y Sulfo st s Begseits Sne. may
be any am gcathétdeic WAL Bolsis of the liclSi8tcial HP8&ieAbor DUE %ﬁ:r@&b P35t HAASIcSt S

of the nucleic acids that code for the peptide DIG whére the first nucleic
acid of thacidpf ‘éhe fsﬁiesqwtaal seeof oficleivianids i Hdirstsspetihlanclais ecid padiveierathe | ei c

acid, and mher ond set . 0 Ci c.aci ds, code.f.or er the
pept] do DSge seypenBeiRE AEieE FRodor BRI B Brfy St hE HSERGH bt ob e

speci al nU%c@h&se‘%%fﬁk%ma‘l Bﬁclbfé%hd% ﬁ)seﬁb Bst sﬂ%@fél Rhdeidabid; wh&e(?lﬁ)@ﬁﬁp%ﬁémal nked to
nucl ei ¢ aci ds that code @% mber of codons from - to 170 codons.

In an errbomlq}@namdtlh@pﬂrdﬁy llsb foatuclviscdcidshateivde for aop anmbbyofl anikedeito

I d f 0.to 17 d t I nmbodi t,
The Tast UBRR Bricplie debfemasterddic] Heehatont o IOt R aagomero .

conpri si ngpf ér?éﬁlﬁdjd?m%ﬂ ﬁl@?ﬁﬁ%@ﬂﬁ nucie'fb Wfs%@raﬁm@fq{eﬂg@hucl&h Qcideflat §tﬂ%c' al
nucleic acid is operably Iinked to nucleic acid conpri sing about 142

codons. Foforeranpinger affeonp 6# yni¢ heoto astalsodmpfr c®hs¢0éommqu endefor hmy aming at

| t 95% i dent | SE
e desury Bt Th SReiedleE o timeiand frebertl BEilyh A s P e dDkeio Ry g
ID. NO 21cidemaf ddagdorl T dRRBRLRISO Ik exehdlb) th@rst 28l %ﬁél’eﬁeﬂld 8 ogé‘ra l'e 10.

In_one variation, the last special nucleic acid is operably [|ink
nucl ei ¢ achdgﬁdoﬁ@mhshmgndbmuiwmﬁeﬂwdﬁ@nﬁﬂumbﬂlamun@emdwanhammummeﬁE | ast

speci al nug i,S abl.ly linked to nucl eic aci g about
150  codons il et he Reeuc FHEE coBptir ededuics e i TRUPEP . oot ds
code for t Qﬁnﬁ@a?ftd Q%u%ﬁAs%@ Ghr 23b2 eRRkhde dshfudht h&tbinS 8h sBfl aRdtéRintoRThéht,

pol ynucl eotide is operably linked to a peptide purification tag. For
exanpl e, t ﬁe fivsicspedial rarclage pod ysmpekabli linked to sudpie reids yhat codeslir tay murpbﬁpltotf de

urificat| ichis |x hi stidin In still another t he
PITL S2t Bl ing peilt Snfieetny AR ml s sin AU AREe reid dnd PREsgend

set of s peEﬂnﬁbdlﬁféﬁ! %&ﬁ@?éﬁéémﬁﬁ&l&@ adld %@&&%I}D RhYIAUE 'n%@lfeicda%ds"mﬁ 6 PRE D
first and second polynucleoti des have at | ease 50 codons. | n one enbodi nent
of this type ammmeacﬁdsr dlor sedmple, the et ispdciahnotleicacalcs dperably lokedtred7 codons

pol ynucl eotide and the s ond set  af speci al c c acids are on a second

pol ynucl eothgE ﬁﬁﬂﬁ?gl a???%?”%ﬁﬁl§ Hﬂaﬁa¥VﬁﬁbP%6PPg@§dﬁQVE at | ease

50 codons W?ﬁmﬁ%& Qec]sﬁh@e R&H ¥ lawehﬁ%%cﬁam%ﬁm' ) e, SRR osRkiiean | N a

rel ated aspec vention provides for a vector which contains a

pol ynucl eoExaeplas Ocesior ¢dneletalpolymynclaoitleseqamict 00BEQellD. NON29 d¢scobedciont ai ns a

pol ynucl eoti de descri bed above. In still another aspect, the invention
Bigpfedd

priovi des a Xppledfled or purified peptide or protein comprising an anino

acid polyner that is a protease capable of cleaving the beta
In another related aspect, the invention provides for an isolated or purified nucleic

acid polynucleotide that codes for a protease capable of cleaving the beta (B) secretase
cleavage site of APP that contains two or more sets of special nucleic acids, where the
special nucleic acids are separated by nucleic acids that code for about 100 to 300 amino
acid positions, where the amino acids in those positions may be any amino acids, where the
first set of special nucleic acids consists of the nucleic acids that code for the peptide DTG,
where the first nucleic acid of the first special set of amino acids is, the first special nucleic
acid, and where the second set of special nucleic acids code for either the peptide DSG or
DTG, where the last nucleic acid of the second set of special nucleic acids, the last special

nucleic acid, is operably linked to nucleic acids that code for any number of codons from
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(3) secretase cleavage site of APP that contains two or nore sets of speci al
am no acids, where the special am no acids are separated by about 100 to
300 am no acid positions, where each am no acid position can be any am no
acid, where the first set of special amno acids consists of the peptide
DTG where the first amno acid of the first special set of amno acids is,
the first special amno acid, where the second set of amno acids is

ami no. aci oo V6 otBEE th IR PO S Uk Bh g G B G e o

anmi no_aci douchi¢ feidheomrdmsRomhnal t NP0 psddhs akesparitds! @8esHiBntSER14sP NO. 2
and SEQ ID NO 6 are not included. In an enbodi nents, the -5 tw sets of

ami no aci d¥egipbucigiancid étonsyabdp bokediip puelgiczp s gampoisiagifepnp 42 to Wasodpsc e i n
h i ti.on i i i particul nbodi .. the t
cots bf - aniolrr S¥odmeRE ATABe A olotclthef BADLAEH S IPRNIF Rhios | 1

anot her pagdnisirgrabeabdd dlohs. Ed’r%xaﬂnﬁlé, getpslydliclapfidiocongiriiss akQushRahat ed by
about 172 am no acids. For exanple, t oiltbygepti de is the protease
P

doscri bed it EEmdsyOdenial ip G BhIOna! desribrd i E¥amplfou SREhD NORadt wo set s

var  at§ on o ERERRICIE Y e Nt Ged R FEE PR N T o

aci ds. |n @RcrigdiadixaRnte 9 6NSEQ WD MO D @sciabidria Fxenpe B, e SeRAfdhach, iye t he
sanme am no acid sequences that separate the sane set of s}goeci al am no acids
in SEQ | Dastpecig nusleir gead isi apgrabty lined delnvaleie acidh eomprisisg eeowfl 62 apdensaci ds
are separage about t 90, . anri:ng .aci ds. ln.apother particul ar

erbod mont Rl (bR S L pRTEE AR Sl Lo BRRLG B 4480 "G no

aci ds. ForceuaiEgabolhE7( WaloB €S afdtherghtRdih e Ssthakeond e ottspetidymichee sane
am.no acid sequences that separate the sanme set of special amno acids in

SEQ | D. N®idsxode forghe pensidis def Greaned optipreallyithe firsh pat b naelpig agfd noheveleptide is

speci al set_of ;amn cids, ;that. i efirst .special,_.am.nq acid, i

oper abl y* ronsai® TR G sibriod dflasalon Weh s of PRimaeRBE b BB B Aol P eeils 1
anot her enle@kmBRLlinkeh® 4 bémideReEGicatonan MicAGE gixitestipey, dhlsill hhdtked to any
peptide selected fromthe group consisting of. any reporter proteins or

prot ei ns wembedimentc theifirsitset pllgpesinknncicdmacidsarp anone pplanudedsisgi and tressecense
first special -am.n i.d_L: erab i nked, t td sel from
the gr oup. EoRGHEPRRBRE ol BRCHR e ond A I8 MR BOBIRSRUFLEE ) o 0al

gl ut at hi onpyihckitieckdvent ldaEsNcddodOr BSGRMnHOHRA@it Bf AN pe b Gt bétvf 1 n
still another variation, the last am no acid of the secgond set of special

anmi no aci #scial medeit gcids prs e popaerlaptideranddhasdcand pes op pracibnycleicakidy t o

any bepti de. COTRLL S A AILAACHER FH G Hpd Br0R00BIR 00, A0) 5ereBY vy

Clal amno ac I'S Opera i hked any

pepti de seb@eddsls Wherd Bdie s puRnGaasides bkdn Gic A son@RAr 1Lk rdlied eipast, Ok
proteins which facilitate purification. In particular enbodi nents, the

first specingentinnmovided @r pyeetpewhishyonieingadoboualsytigrop degeribed abeyedntiiom t he
T e L
invention also provi qg gtilfl grrlot Qr aisgé)clt,atlt'lee glvgrrlti nuprri()']:riidgsd ar iesgltaite%eor%{lriﬁéc? i[)eepitige
or protein comprising an amino acid polymer that is a protease capable of cleaving the beta
(B) 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 position can be any amino acid, where the first set of special amino
acids consists of the peptide DTG, where the first amino acid of the first special set of
amino acids is, the first special amino acid, where the second set of amino acids is selected
from the peptide comprising either DSG or DTG, where the last amino acid of the second
set of special amino acids is the last special amino acid, with the proviso that the proteases

disclosed in SEQ ID NO. 2 and SEQ. ID NO. 6 are not included. In an embodiments, the
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conprising an am no acid pol ypeptide that codes for a protease capabl e of
cleaving the beta secretase cleavage site of APP that contains two or nore
sets of special am no acids, where the special am no acids are separated by
about 100 to 300 ami no acid positions, -6 where each amno acid in each
position can be any am no acid, where the first set of special amno acids
consists of the am no acids DTG where the first am no acid of the first

ial set ' i,d th t d_wh
TP socondieut s i Bo e sSharalbTpy A AARTE P o < tines PAEE i no

acid of thacagesien &%a)%e ARemhiab adll NQ a }ﬁl?tk‘i'ﬂ’ar'eﬁlbbﬁﬁnérﬁsthe ﬁ?@&'t@&f AhHO

acid, G where the first spécial amno acid is operably 1inked to am no
aci ds t hat acidschae eparaed/bynaied Sofo B ampinactids hralsm}mepmmolaﬂemhmﬂlm@madled

t wh h t d
Do pom SACE SR SRRk e B 2R, ok hPecBS pep ae
from about ,GdndBidd Ts tﬁ@bfﬂ?eﬁ@ﬂ@s%nb@d)ﬁf SEQND). Nipre mt%%caﬁkd posi tion

may be any amno acid. In a particul ar embodi nent Irst special am no
acid i s openbdligent, Hicgwotsolsal pmptq atedsgire Feparsatddizy awiuti$50 tol IP6aanmipe ecids.

articul ar, enbodi.nent ., th f i d bl dto 71
B no- aci o Cd RGO Hhetvosety Haen c?z%@%ﬂrﬁénepﬁ%t%@){ b D08 A asideq P anior

exanple, t @lﬁbocﬁ&'eﬂt?ﬁﬁttw@%eﬁmﬁﬁ&ﬁa%&s ﬁ@?ﬁéﬁ‘i&@é‘d & shlﬁe @ﬁnﬂcﬁa?e‘f& se%ﬁtﬁices
identical to an aspartyl protease sequence as describ herein. 1n anot her

enbodi nent that fepathicrthe sapesdt aff spaviahemawi atidsdn St lRALNY. 6|Imh@drttculaany nunber
of from40 t am ng aci ds where each am no aci 'ti may be, any

i o act e Paie R RIS ARG framare eartsd Bt dhepbasbo B Hetuci &
oper ably | iy fhet BaBThAPCAEh Hmeh e eS| PudeARRE b Bhrftd 1B HOA B! dS. 1N

aery partic odinent, the first special am no oper abl y
| i nked t o ami#ip aaidsn&oacxainphaeﬂnbﬁde soth of Budidueides arstsepdraise byl Theasaimeainesd ds i s

the amino acid E. For exanple, the polypeptide co nce that is
at | east 9@@@?%%??6651?“?63 thej spne qe; Of$CcTel TR B S}rhﬁe%zgl#?p?@ﬁ’o BYoms; ¢ he
compl ete PaAhYRRRER(IMRIUERRS 20l 0Pl ﬁﬂ;%ﬁs@laﬁ&to%ﬁ fifol RRE, ik iEREBEE 10. In

still anot afe aspect, an i1solate urif am no acid pol ypeptide
that is aspnmat aaﬁm aah abbperdfy bhleao gy pﬂmda&bmpﬁs]_&)g fmaci et 36,60Cheavage

site of APP that contains _fwo O re ses of speci al n cids, where
the speci afCigfi ﬁbaf}ﬁ)éli‘ﬂ@l}(@é“%%éﬁ%go%sml AP 2AD6 opgragg)d rg‘ﬁﬁﬁ‘bm%l d
positions, aci d,
hhere the’ PIC SeBRE A B o R e Pt A e e ¢ Pt
code for ta'EIE.tatwpeﬂﬁcztthm flnrmruwtarmmbadmbnm‘ thehfarstf dpesitil mpmoiaaid is eperatflyam no

acids is, the first special amno acid, D, and where the ec nd set. of
anmi no aci dynkgddoany ﬁ@?thggéesﬁe Dcl'@”h‘i/\ﬁép%c?rﬁéml“&é)f 15 HEE ‘E?‘f"ylc @second

set of spegj, Ebﬁm&ﬁ%g%t ﬁrrb%lﬁtah{?&lé%ﬁsf@&% é%eeﬁrplﬁﬁ}esc%ﬁfﬂ teﬁ awpich is

operably IiIn am no aC| romb50 to 17 am no acids,
whi ch may beigaiiy. aistidl aacihds varlationthe eisbadinoenid oftthesdcasd set pé spealal aminwo aci d
is -7 operably linked to a peptide aof about 100 to 170 am.no acids. |Ina
par t i cul ar 2@ dant ks the last special amino acid, is operably linked to any peptide comprising any
amino acids from 1 to 10,000 amino acids. By way of nonlimiting example, the last
special amino acid is operably linked any peptide selected from the group consisting of any
reporter proteins or proteins which facilitate purification. In particular embodiments, the
first special amino acid is operably linked to any peptide selected from the group
consisting of: immunoglobin-heavy chain, maltose binding protein, glutathion S

transfection, Green Fluorescent protein, and ubiquitin.

The invention also provides for an isolated or purified peptide or protein
comprising an amino acid polypeptide that codes for a protease capable of cleaving the beta
secretase cleavage site of APP that contains two or more sets of special amino acids,

where the special amino acids are separated by about 100 to 300 amino acid positions,
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the | ast special amno acid is operably linked to a peptide of about 142 to
163 am no acids. In another particular enbodi nent, the | ast special am no
acid is operably linked to a peptide of about 142 am no acids. For exanpl e,
t he pol ypeptide conprises a sequence that is at |east 95%identical to SEQ
ID. NO 22 described in Exanple 9 or SEQ ID NO 30 described in Exanple 10.
In one particul ar enbodi nent, the |last special amno acid is operably

linked to a,peptide of about 163 am no acids. For exanple, the polypeptide
conpri ses yhgléeqﬁ?g fygnimﬂginseajﬁj{‘ p?%ﬁl%‘lc ana@mlp%gqlé,t\gheggé}et? .SeF\E{SPEQIal
descri bed wfindcad§YoBsi%s O theEdihPady \ lafhi ihe
conpl ete pol ;/I})ept.i dg_SIS'gquttan?éngf a%%QﬁI%D%IEgﬁlg%%ég@éﬁ(%g@b?ﬁ%%{g%ﬁa&eﬂQ or
SEQ | D NO sgE1 dedmr achdsds. the fiFst apgsiad amino daid, dheht evhesnthe déavad tset dflaamih@st

special am.ng. acid i e linked to a eptide of gbout. 170 am.no
a(F:)i ds. In g %&Sﬁltgﬁﬁ Q?ag)ﬁ‘:ggﬁ#%ﬁ}?ﬁ? hteﬂ%“ §'§‘&r&n%l‘£%#t?151se%oﬂaéi"%ﬂf SP‘?acrﬁlrﬁ'B“%i ds is
conpri sed afidé RenPRBt ipdsiatihitotBRl, 8IivASeakd Hrs?ﬁﬁ\:'%'[‘%gggﬁéﬁc} ﬁ%@bﬁﬂ@' nﬂr%ked t he

am no acid pol ypeptide is operably [inked to a pepti at'| ag such
as a pept idamparacids chat code toagnywhimberiod agiine dvidst fratn zero thi8 1 andnyatiddat i on, t he

first set of .special .am po acids are on one pol, tide and the second set
of speci al pgﬁ‘rﬁ . WGy %?FBPB?}EQH T LAY, M&Wﬁ&ﬁlgggﬁ_%éﬁo%eﬁt»ftm # and
second pol yRept hfendRYLisdpetBASEIEE t@%@ﬁi&%&% aboutB4 ¢80 778%iRFacfy am no

acids. In another variat iq%)n, tthe first "set of special amno acids are on
one pol ypeposidensanitre berhsedondcid @bsitbn spe b ahy amimoacid.i dis a pagicolar a second
pol ypepti de, ere both first and second pol ypepti des have at |ease 50

ami no aci d§™HA F’é’%é‘i‘ﬁ@ﬁpﬁm%ﬂpy’ﬁé‘ﬁ{q%QEerali’]é’)iinge‘%F%aB ¢ b sd iminerpgids.

i nvention gl $mokt pMlidas: I ' L ' as

descri bed her eion.ﬁé'lﬁ He I nvﬁ%@gﬁﬁ?ﬁl&fﬁ%ﬁ}bﬁdﬁa&aﬁﬁ@éQt%lg?s (Zpeggeql?lnggdctgﬁll l'ine
whi ch cont aini® aidsaing thcfisoof thesedBsaninbadidh & the aminktheid By dfdrieaamplesthe

provi des for, a rocess. of making any of the polynucleotides, vectors, or
cells descP?lﬁeﬁ’fﬁ‘éP@Wﬁ?lst?;?r?oﬁeauelﬁg&aéé%até?a%%%|° hfg?naﬁﬁyl toAn spartyl protease

pol ypeptid j LA Yol : i1 | [ :protein
conpri si nggﬂgﬁg%ﬁdﬁgﬁ gaicg{bga%g{}ﬂig%tainggﬁ %gﬁhl@%%tgg{ef%l?%e%rglg e@ggggé%abl e of
cl eavi ng t hperbldy dinket toednyamndiceat/ &@en 40 toe 50 hmARPadidyaivhee@atinbmimotast] or nore
sets of speci.al amino acids, where the special amno acids are separated by
about 100 PRSBYHMAKPRENRATHAASK- t (ohBartigHar enbadimentnihsdirgiepaciplineige geid is

position ) q i 7. . i.al 1 no aci ds
consi sts o? ﬁ%ﬁl’g?é%lﬂ%%&)%@ gg %&ng}a%v\ideeﬁg} ?ﬁ%ﬁtﬁer%tsfﬁ 7 gklﬁ%acﬁs?gh%fve e first
speci al sepamitulanembodimieds tliesirst dpecibi arsino apidds aperatsdilinkedi 247 dnindndidiher e

the second set. of am_ no acjds is either DSG or, DTG where the -8 | ast am no
aci d of theResrslbe st Bped7amigapeids dheaming ackE | d'of exgsmpledhe ani no

2010 WISHE ROl ASGLAL ATV OB oy SERATELY 198,19 am o,
posi tions vewfibed ih ExaethlP 08 bf 08 thel dontpidte oy papiidadEyiienca®f SEQTIMENDAVIENt | on
provides for an am no acjd pol ypeptide described herein, where the first
speci al anidpstibed i Esamplerldbl y | i nked to a peptide fromabout 30 to 77 amino
achds In still another related aspect, an isolated or purified amino acid polypeptide that is

a protease capable of cleaving the beta () sccretase 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 that code

for DTG, where the 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 acids. In one embodiment, the last special amino acid is
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positi ons where each am no acid position may be any am no acid. The
invention also provides for an am no acid pol ypeptide described herein,
where the first special amno acid is operably linked to a peptide of 35,
47, 71, or 77 am no acids. The invention provides for an am no acid

pol ypepti de descri bed herein, where the first special amno acid is
operably linked to the sane correspondi ng peptides fromSEQ [ID. NO 3 that

are 35, 47 eptides.in | h,...begi nni. ounting. wt .he am no
i daon' t REERSty S PP R g st TORect 7 BP0 5 RPpE IR e bOIInEER) | | D
NO. 3. Thetherly@Rpéodil apiiRyhd@ss SREbRNIIREINS Asdpddpet YRRPLEER, ﬁ@%@ﬁih@%@igs
herein, where the pol égeptl de conprises a sequence that is at [east 95%

i denti cal {banaieer parisules embedioreat. e lasirspewalaritds a¢id iSHQrablplinkd todg that is,

i denti cal [t f the sequences i,n EQ |.D. NO .4, including all
t he sequenbgpst}dpﬁ)tg% St ‘rf&?ah mPiaF@P' g%rasxg’fnpf%gws@f H*@%‘é@%ﬁms Adequenee %‘g‘i ds,
toward t heigdht 1daef 9% adentitd1O8ED, ADANDNE} H%ngdgi%i%:{;bﬁp+ﬁ5 oPSEDADAGHUS) bef or e

the first special amno acids. (Exanples 10 an e I nvention provides
for an ami fAescabedingbiapmdei §.db ehegartiduba chibpdinent, whelast dpheial avinplacidds

pol ypeptide_c rises, the ti.de 1 am no, aci ds, ere the first of the
ami no  aci §pqr§b’]¥h£%%f} .eﬁggﬂg%oﬁ&y*ﬁgoi%%n P‘éﬁxaé‘FVI\g% fﬁ‘? B@VBeé’éld?o.r a
nucl ei ¢ aciehmpeiey ALERRAES Bt isde &akd J3edideaiial b SMOCIE NO PRk got | de
conprises a sequence that is at |least 95% identical to the sanme

cor r espondExNgmpleifw e 83 NOy 30ripscritpd inBxaBpletlifaor ils congdett polybetalet he
sequences i n SEQ. J i udi.,ng, .t se nc b the first and
orqt he secd en%&éc%@%ﬁ%ﬁ ﬁcféfél:rdl%e% 1p Wﬂﬁtﬁ%r ﬁ(%ibmaf&g‘isﬁ? R and

i ncluding Eiamplen@. a6 hfltherS@ebodaPhe 1a1393pe@rﬁa9£%rfliﬂio%id ﬁ%g)l;%’g@ 1RkE & be and

i ficl.udi ng the nucl eotides fromthat code for amno a The 1 nvention
provi des f peptilemdebaitd 78 eindnpafigmn ubl 2piriddadeshadibendt, the sedond seheispecidlhe

conpl et e pol ynucl goti de conpr.,ses i.dent.ical to the sane c spondi ng am no
acids in SEHO S INeYmBUS r?ﬂhq%e,l’!“&?jé’ﬁ{h G AT ol SUERRE RS- [ Optgmalty. b

NO. 3 incl yfiandné had p%ly?@ﬁ‘i&éﬁ t%EerEISl? BREd 3 4 ﬁh@ti%ﬂﬁ Pﬁﬁiﬁﬁﬂ%ﬁgﬁﬁ ?s]c gcond

speci al nucl eic acids, "towar e N Term nal, oug uding 71

am no aci dgspislegubficatpingad &hidhagsimriistiglifer dmohéreaddliGn, ki thestanicbfispedialdi ng t he
nucl eoti des fromthat code flor Z}g} ag%r?% acids). _The .invention provides for a
nucl ei ¢ acPRPAYIET oPRGRODRDUAF BRThgSFeang selpfepecialianuine aeids agmad a)

nucl ei ¢ acigdohg 8&3@5@%@%&@ 8th Q¢ ﬁﬂ%@&@ @ggggﬁﬁﬁé;@évggdgg&g 96 aftihb Lprper of

from about 30 t ho aci ds where eac or any am no

aci d. The whihnhayobe prymanidesciler Iaamethéreiadatioi, dhepiitsy set of gmtiatl emindestlsiabed
herei n, where tt]e first ecial nucleic acid is operably linked to 47
codons whePRORfROPsRde pRGEhe sgeondysehot spapinlasming peidls Ak QresesARhBOlRSIdE or G

The i nvent ,@eRioey fiflesnd QYeofld ngérﬂﬂ;@tﬁe@ﬁeivg P RLYHPLERD! AR ARREL BREdaifter el N,

where the pol ynucl eotide co S a sequence that i1s at |east
i dentical polyptpeidsaame in dersaeepessi. NGhainerdionacldspronid SEQr al Rctdi@vhidhy, that i s,
| dent I cal E:c?ntatli?lg El pgl(grrpg[i)t? e gsf de:[scr:]r(i:'bed herein. The invention further provides for a cell or cell
line which contains a polynucleotide described herein. The invention also provides for a
process of making any of the polynucleotides, vectors, or cells described herein, and a

process of making any of the polypeptidesdescribed herein.

Any isolated or purified peptide or protein comprising an amino acid polypeptide
that codes for a protease capable of cleaving the beta secretase cleavage site of APP that
contains two or more sets of special amino acids, where the special amino acids are
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
DTG, where the 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 1s either DSG or DTG, where the
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sequences in SEQ ID. NO 3 including the sequences fromboth the first and
or the second special nucleic acids, toward the N-Term nal, through and
including 35 or 47 am no acids, see Exanple 11 for the 47 exanpl e,

begi nning fromthe DIG site and including the nucleotides fromthat code
for the previous 35 or 47 am no acids before the DIG site. The nucleic acid
pol ynucl eoti de of the present invention, where the pol ynucl eotide conprises

identical to the sa or r espondi am no, aci ds.i EQ ID. NO 3, that is,
i dent i cal {ag[ 4IHao a%‘ﬁf?é@ﬁéégof?dﬁseg%%%%ﬂ RO 2g! &@G%Sh§$%a@gﬁlﬁé%€s from
both the fihst tRErsPépctReaBaRORed is%%@x‘éb@' 1inRUE bEARinB Gl AR thakt %@e’EtX%r %T%f

3 4 ds see a e 11 for

N-Termi nal , through and including or “47 am no aci ds,

the 47 examphksr obeginmionds froromerote SDR@IsG s@d aodtiomohhete gedch ositive iteatyi des

fromthat 1(E:Jode far thg1 previous 35 or 47 amino acids before the DIG site. An
n

i sol at ed nUtiEi BB PH ol ecul e conprising a pol ynucl eoti de, said

pol ynucl eoti de , encodi ng a Hu- Asp pol ypeptide and having a nucl eoti de
sequence at | eabhe WEoRtQHPYIEE Tof an aminoeasifbprlgpepside dessaibed bereinhwheredup

consi sting . i e i Hu- ol ypept i de
cel act ed TPRy e RLaBRBUE R ChR SABERSEY SRRRF Tl Al 3035 7P IR G2 o)
wher ei n sapaittdms AdRte cachlamAsp@id podiich fdy BS R MhindCk kP Efel ideMtiBAYRot he
conpl ete am no acid sequence of SEQ ID No. 2, SEQ ID No. 4, and SEQ I D No.

6, respectPpEIdgs fof98 appno zeid pelypentidgedesabrsrhescin.omire therfirsy speeial ampiao acid
nucl eoti de: . ifawentd on-provide for a nucleic acid
nol ecul e, @E%lﬁﬁq@zgﬁe@?—éjﬁ%&%&e%&ﬁ;ggbﬁi’ 1{;7"? gm]—rﬁ-a,&éclf?l , and said

pol ynucl eot i de | ecul e conpr,isgs the. nucleotide ., sequence, of. SEQ I D NO 1;
and.a nucleic a edmmté@uﬁr&ldﬁﬁf‘gféﬁ’ﬁm%’i ! _I)Agepptldﬁgf:gfﬁgﬁfh%{gmigf H5-M&sp2(a),

and said pﬁ}syﬂjéeiaﬁ%i&eac{@ﬂs%ﬁyﬂalﬁlyqﬁ%ﬁgﬁ kS@S shiie c%&lﬂ@sb‘éﬁﬁi&g gesaptﬁi%gl H’léﬂlcﬁ(?f SEQ

ID NO 3; and a nucleic acid nol écule that encodes a p  polypeptide
that i s HuHASY2(Dlhat andSsél, d1pal Fipeptidet indengtin lbeginhimgeonptingseih theeamino

nucl eoti de .sequence of SEQ I D No The jinvention praovides for an isolated
nucl ei ¢ ac?@sn% E:ﬁfr% Sp PQWH%%&JHW@%QN%Q%G%P qu%-iﬂai MO 3under
stringent conditions to a polynucleotide having the nucl eotide sequence
descri bed abovelherzentippaneyides Br 8o apinodciibrolypaptide desstibed hereimpwheterile t he

nucl ei ¢ acj | . ri her ei n td-onal | hg vector contains a
nucl ei c ac#)(gyggg’lt@%%)@p%%%r asﬁﬁ%%f:? ﬁﬁlgﬁ aitga% dé%])}dg{%?al %%ﬁ‘etsﬁlgeg%?sé’ggﬁﬂ% of a
Hu- Asp  pohnipeptidden SBONTRSNOUL ARG 18, .iddritic AP 2o boion I 1SR ldhkes ihhe

i nvention ErOV|des for a host cell conprising the vector described above.

The i nvent PR 1Bt B gr tieludiéng lbthe seqnsngrs dronpbotbiaiivst med er thinserepd pisiciabept i de

conprising_cul.turing th t cell scrd bed. abgve .an | Sol.ati n i d
- Asp ol Yt HIRS ek RO F Bl B R S5 PR Ao fiz il BAR
pol ypept i dhe GRERPéAINENIAD aSilE. (BxAfplds SEMMENQE at | east 95%identical to a
sequence conprising the am no acid sequencé of SEQ ID No. 2, an isolated

Hu- Asp2(a) pol y?ﬁ@ﬁlivgﬁiongﬁmlaksgfo?gng‘ﬁilﬂi;gcﬂpp(ﬂﬂ)&)ti%lg%@&%d%réiﬁ%&r@gﬁ%
identical to a sequence conprising the
: complete polypeptide comprises the peptide of 71 amino acids, where the first of the amino

acid is T and the second is Q. The invention also provides for a nucleic acid polynucleotide
described herein, where the polynucleotide comprises a sequence that is at least 95%
identical to the same corresponding amino acids in SEQ. ID. NO. 3, that is, identical to the
sequences in SEQ. ID. NO. 3 including the sequences from both the first and or the second
special nucleic acids, toward the N-Terminal, through and including 71 amino acids, see

Example 10, beginning from the DTG site and including the nucleotides from that code for

71 amino acids).

The invention provides for a nucleic acid polynucleotide described herein, where
the complete polynucleotide comprises identical to the same corresponding amino acids in

SEQ. ID. NO. 3, that is, identical to the sequences in SEQ. ID. NO. 3 including the
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am no acid sequence of SEQ ID No. 4, and an isol ated Hu- Asp2(a) pol ypeptide
conprising an amno acid sequence at |east 95% identical to a sequence
conprising the am no acid sequence of SEQ ID No. 8. The invention al so
provi des for an isolated anti body that binds specifically to the Hu-Asp

pol ypepti de descri bed herein. Here we di scl ose nunerous nethods to assay the
enzyne. The invention provides for a nethod to identify a cell that can be
used to screen for inhibitors of 0 secretase activity conprising: (a)

i denti fyi ngqlefel ol Mith MPEESERRS scﬁr%hepr ?zﬁﬁ)lﬁpleﬁ: 2 ds oSAYd i@ MAPP at the
(3 secretase site, conprising: | fie cells of e supernant ent
fromthe c@tﬂn&n&lpthbwghdmdumcfluchdg 7i ﬁmmmnﬂsesdc@cammmu&;tbegmnmfg feone tHet D D@

peptide, where th ritical selected fromgthe group consisting
of either PifeA el pg e Aug! gﬁ@%’? At coge %91 @ 3apipo afids) sel ect the cells
whi ch produce the crltlcal peptide, -11 In one enbodinent, the cells are

col l ected and tHhbe @meumrowém foe msclctlmcuil\p@ly@wl@@trdﬂ ﬁaﬁcrﬁﬁééﬂlﬂ@m, avheret ed as

aresult o clrel.ase. ¢l eava l,n ;anot her e |ne

super nant e&?tﬁ}a g%‘flil ect e&“ £y cg %fy ltmkgg% CB?IC ey §8?%053W%%P£ t he
sol ubl e APEoﬁ%ou@(ﬁotsarmlﬁalacﬁg %&@%a&yccﬂoﬁeﬁ@ﬁo@@%@@wﬁ@amu.n one
variation, the ceIIs contain any of the nucleic acids or polypeptides

descri bed aboverah I I v se
site of any peptl de %@@r&bﬁe& ola?lg\;a\ne% a%h%m%n’é]%leg){nrﬁﬁg{% 5‘?23% dﬁgrﬁiﬁﬁkﬁ ,

p2' wher thePRsti sped{alcrme,l\%,lc adick iscoprably Bnketiao 4T coddms veheR: the first thysevbtesred/P2' i s
A In another wvariation P2 is Kand P1is Mor P2 is Nand P 1 is L. The

i nvention PPEYIAY 1?@1‘”&“’6%@‘{1@?1'% G.cel | conprising any nucleic acids or

pepti des described above. For exanple, bacterial cell that is E coli. The

i nvention al so Eh@mva@tson wr@wdamfowmemlmac& m@ymuc&mﬁﬁ dsscnigedhgieinuheiec aci ds
or-.pol ypep i def elts {cll y Thﬁce't Xtentl an Igtc L{ét an insect cell
conpri si ng y&u Fhe %‘t?é‘?%fsé 38?0615 d%ﬁ%% hed B%aané%ove These
i nsect cel b&r@@@ﬁcﬁﬁ@hﬁh@%id@qh sge). §]D9NOaBldchrﬂ|151Hdc§1t1caﬁb¢hdtﬁb‘éﬁfﬁn'cﬂ"ﬂh@' SO
provides for a mammalian cell conprising any of the nucleic acids or

pol ypept i dessjugiesss in BEQ. Hérl\é(i)n'o’ 1nqh1dg)@thp Bwnmﬁmn beth thefitst m@/mttbe setandt ed

f h
exenpl ary A nEaRF oSy Ongianf SPGmib ohtoh o7 BB A PEs D RIS "o
| MR-32. AnsQxenlié Yl ﬂfr'tﬁ@ﬁr’ﬁexzﬁfxﬁilé HeBiin fﬁ)n@% ]jTG%itb a.ndﬁrfcﬁ@%@th@e' | may be

sel ected from CHO K, Neuro-2A and 3T | s. The invention also provides
for a yeasnuqiedtides)fromnthamodn forethe preyis Bépn@7 aquﬁ01d3tb¢éorn@hﬁ BTG sitei dbe or

pol ypepti des descrlb e |nv ntio r S of orm of APP
et ot he. RORE P ROSBIRG op i ats e gDl e o i Rap SRSt
l'ysi ne resiflygsal id\hel sﬁﬁE @5&&5&1@% afiid RMVREMQ. 38, NO. BCHefis NideANIR] dahd ant s
(i ncludi ng nutations) fragnents that exists in humans such as
those desr stypendes iUSEQ, TBENO4S inchuling7the lséquesces BeadY bothribofipsd ard edhe seeondhi s
document special nucleic acids, toward the N-Terminal, through and including 35 or 47 amino acids,

see Example 11 for the 47 example, beginning from the DTG site and including the

nucleotides from that code for the previous 35 or 47 amino acids before the DTG site.

An isolated nucleic acid molecule comprising a polynucleotide, said polynucleotide
encoding a Hu-Asp polypeptide and having a nucleotide sequence at least 95% identical to

a sequence selected from the group consisting of:

(a) a nucleotide sequence encoding a Hu-Asp polypeptide selected from
the group consisting of Hu-Aspl, Hu-Asp2(a), and Hu-Asp2(b), wherein said Hu-Aspl,
Hu-Asp2(a) and Hu-Asp2(b) polypeptides have the complete amino acid sequence of SEQ
1D No. 2, SEQ ID No. 4, and SEQ ID No. 6, respectively; and

(b)  a nucleotide sequence complementary to the nucleotide sequence

of (a).
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by reference. One enbodinent is an isoformof APP conprising the isoform
known as APP695 nodified so that its last two having two |ysine residues as
its last two carboxy term nus am no acids. For exanple, an APP isoform
conprising SEQ ID NG 16, or the APP isoformvariant conprising SEQ ID. NO
18, or 20. The invention also provides for an eukaryotic cell |ine,
conprising nucleic acids encoding nodified APP isoforns or pol ypeptides

i Si di f i celds | . ] |
ne. (HEK93,  NOFanptioh RENICTR: o PICE L OB E b Bp ST RSh ™ or

i denti fyi ngolyipajidzi it BlusAgj1, and e4id poenhdiadtide nedy@se haphisdsahs gedl@itrice
cl eavage site of APP conprising: -12 a) culturi n%ecel Fs in a culture nmedium
under condistqUSASS 91 SKRY Ibh NGrel; 8pd ¢ marcleaqarid mojacglee wbpisip wid HppAsind r el ease

of anyloid - el redi - ' of
CTF99 frag r?gﬁ;tpgptg% Hit% %%@F %@?ﬁ?‘ggﬁﬂcﬁﬁgg gﬁ’}?"?\%@ ‘%qr?rgm%gﬂhg#l (llalglec@({pq s to a
test conpouyeglienenof YREE D NGk 3; vindl@ha¢lvicrcRignolebidt e ehidided £5tu-Lgpound
inhibits the function of the enzynme by neasuring the anmount of anyloid

bet a- pept i EPEPiMtesEY if Ruo At meril il BRfgnusicative matewn conpaymdle ickpient s
o ount of "SEflched ¥ 3K0%D &b 3 OPAL il b OPRE MR LD 3RS

anount of fesent In uré nmedi um and

di mi nuti on cofpfding Yofyhadosideswiith ARidireseabiér siliygat emdatond3Pa ppRhidedtiks. | n
an exenpl ary enbodi nents, the cultured cells _are a human, rodent or insect
cel | |inehayipgithe myjclestide seawpeea desgriberhabovpe The Hyeniaen alepipipvidsafor o jvgelor

el case of IyTars A G At b U BEORTER, ShBhe b §Hh sl pon o

CTF99 in celublelcy:sil @slechlons@ribie liltte apr@hodr I slie exppipRURds TA-8s@nt | sense
ol irgoners directed against the enzyme that exhibits R secretase activity,

reduces relPelpeprtiide sugh apiF-Aapl, oile-Aset@) pepdidspiv.o Thaiventienprevidesfaim and

accunul at i of ' e . 1T he i at | fd | on of an
agent ¢ hat TONGE] SRPsp SRR R abliE AR tuisRlinh 060 SIS SUEE SN (e
group consicgobfathi®f a Hu=-Adsolypeptide Asippfidng cdfiginblthe8iR () deididedBbdi@dnd
conprising: a) determning the activity of said_ Hu-Asp _polépe tide in the
presence ofiscdatingsseid Rréysp pahweptide: Hdiedbeatien pervides fersin igglatet HuaAsplb)

or esence ot SRR A n P AR RO RIS S A ME Rk o e
determ ned cbﬂlﬁﬁbﬁg@ﬁlﬁzﬁﬂﬁa a0fd seghehct 6FSEQIDMNG. 2L riedlNted Huomes2(h)2)e8peplide

activity in the presence of said test agent than in the absence of said
test agent comdNisiagas amhag addpylueeetatl ikgendd%h identiea e a setienerecaranrisiig e of  sai d

Hu- Asp pol ypeptide. . Th n%' i gs, peptides, pr i r l]l's
and cell | iaﬁ}%@? acgﬁ&equgggea S Eggg% jklgobgﬂa ear%el}sﬁg?eflh%gé\%ég@ﬂﬁ Oliyﬁgg%n ic(ﬁ)%lp%r?lgéi des
i sol at ed nuglagiifo &Gl dedqiRh&catli@st SPMRddnsitdldo @ sequence comprising the amino acid
sequence of SEQ ID No. 8. The invention also provides for an isolated antibody that binds
specifically to the Hu-Asp polypeptide described herein.

Here we disclose numerous methods to assay the enzyme.

The invention provides for a method to identify a cell that can be used to screen for

inhibitors of p secretase activity comprising:

(a)  identifying a cell that expresses a protease capable of cleaving APP at the [3
secretase site, comprising:

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,

iti)  select the cells which produce the critical peptide.
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pol ynucl eoti de that codes for a pol ypeptide selected fromthe group
consisting of human aspartyl proteases. In particular, human aspartyl
protease 1 (Hu-Aspl) and two alternative -13 splice variants of human
aspartyl protease 2 (Hu-Asp2), designated herein as Hu-Asp2(a) and

Hu- Asp2(b). As used herein, all references to "Hu-Asp" should be understood
to refer to all of Hu-Aspl, Hu-Asp2(a), and Hu-Asp2(b). In addition, as
used herein, all. referenges .to "Hu-Asp2" oul.d be. understood . to refer to
both Hu- Asp2(a) At eﬁlr}fb@%%"(%)tﬁe m“té@%&ﬁleq%ﬂ aaslﬁ}eecg%a ReoLHe SR bk {Jy in
pancreas anéniidpeide drefi&d@sa redllt bEhEIB-sASRRAEcARGe Hilt ardBR? ERbodnfent, the

expressed nost abundantly in pancreas and brain tissues. The Invention al so

provi des i Sepapastentis odlected ang thegypivical)peptdis solubsp2P B Wher! thpeptiblde’P las wel |

as fragnent t.eof iGh £xhibit aspartyl protease gctiyvity. .In a
preferred 3%%62?1%&12 r,e\é\{%ﬁgbyrpe (?Fléq?a © @Pﬁﬁgﬁb?ﬁg@% é’@“%lﬂ?pﬁ'ie% %C%B‘WRHY:P%@Fi de
havi ng a nugtieRtaciie 0‘5?@@98&&1@@@@@’1&6 ab6RMBrdNPhdé HeRAORR!sHbWR Y Obayeqfe dues
1- 1554 of SEQ I1D NO encodi ng Hu- Aspl, residues 1-1503 of SEQ I D NG 3,

encodi ng HB-sAeiseayilc efrray pepidaipvingitha fdRvong SEQIE BIrus, PRt @il h§?2,

Hu- Asp2(b) . .l n other aspect,. .t L phventian,. provi des.an isol ated nucleic
aci d nol ecd hé*fec%ﬁgfﬁg er_ﬁ&Jllylﬁg/iP]ég’t‘fv emi’éﬁim‘i’ g?‘zléé' #8115t r i ngent
condi ti ons vhfatfondol ¥KUSAEPT (s o2 POqdNN@d!iu-iéep |, Hu- Asp2(a), Hu-Asp- 2(b),
or fragments thereof. European patent application EP O 848 062 discloses a

pol ypepti de ref efﬁe%ﬂvélﬁioﬁzvﬁ%\f}ﬁ& ﬂ)f a bgaéﬁal Q%E@f@%@%%&@@@%ﬁi 8191¥6p5i8es

Hu- Aspl, while 1nternati appl rcation closes a

pol ypept i delescefbed nlaalet GFonsxdifysp, Rcteribhall thbeiaBscdubThatveatiod Wsoprogided 0

Hu- Asp2(a).. The Er esent jnvention also provides vectors conprising the

i solat ed nd®) W CRAYPHE ColbPUBRAIEAS HTY BUSEIS dridsRrinohypepiddes deseribed abose.whi ch
such vectors have been introduced, and reconbinant nethods of obtaining a
Hu- Aspl , Hu- Asp2The)inventionprawsgexfoy apisissqp et tetepridugrpmyi of thgneatic acidagr t he
above-described hpst,cell and isplating.the relevant .polypeptide...|l.n_another
aspect, t h& PRV Sle5gibsdia 8‘§e'is'g{bqsﬁfr@gctﬁﬁﬁ%&oﬁl“?m@iﬁt—eﬁﬁﬁ%s&é‘ﬁgHlféhS'As p2(b)
pol ypept i dgse identbh his@prdvidd TR anhedRAlcell kBmpriRhe by bLthe SUPRRI LRy t he
Hu- Asp I, Hu-AspZ(%,gand Hu- Asp2(b) pol ypeptides have the am no acid
sequence gipebpepuses ritpdNersin. SES¢mpING: MmamorliSEGL Ddyheselectd foot theel v.

or epar i g e SBtiF R fhofimart TR e BPh S ST, B FRBTRR D Sy hods
for measur ingjg ddueReRd R e drdup @MshrEURSIERD 63 0 'IMMBZ.AAH%ﬁﬁx{ag%ié%ﬂ%natzhe

invention al So describes ant1sense ol idgoners targeting the
Hu- Asp2( a) celhdnaiubers0OCH) cetRNA redeahsadl npty beanldctet drons € HD-Ky dNeuam Asernis e

reagents t decrease such and consequent].y the prodyction, of the
corres pondigﬁa CB@% y Vﬂél.on al de?‘ga?sa@éd‘ y%ﬁfticﬁtﬁf @g,avga&qupm%}sg}%nyéﬁ d

monocl onal hd figleihdi@SoSRAF D A de¥eriedabyvef the Hu-Asp I, Hu-Asp2(a), and
Hu- Asp2(b) pol ypeptides 'of"the Invention are also provided. The invention

al ?O provides a WiﬁQ&tfo%rprEﬂHﬁesi t‘a? M iig(jf&%{ bPRPP fwh%na RIEM tv%@'@}rboxy terminus

amino acids of that isoform are both Iysine residues. An isoform is any APP polypeptide,
including APP variants (including mutations), and APP fragments that exists in humans
such as those desribed in US 5,766,846, col 7, lines 45-67, incorporated into this document
by reference. One embodiment is an isoform of APP comprising the isoform known as
APP695 modified so that its last two having two lysine residues as its last two carboxy
terminus amino acids. For example, an APP isoform comprising SEQ ID NO:16, or the
APP isoform variant comprising SEQ. ID. NO. 18, or 20, The invention also provides for
an eukaryotic cell line, comprising nucleic acids encoding modified APP isoforms or
polypeptides comprising modified APP isoforms. The cell line may be a mammaliam cell
line (HEK293, Neuro2a). The invention also provides for a method for identifying

inhibitors of an enzyme that cleaves the beta secretase cleavage site of APP comprising:
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nodul ates the activity of any of Hu-Asp-1, Hu-Asp2(a), and Hu-Asp2(b). The

i nventions describes nethods to test such agents in cell-free assays to

whi ch Hu- Asp2 pol ypeptide is added, as well as nethods to test such agents
in human or other mammalian cells in which Hu-Asp2 is present. BRI EF

DESCRI PTI ON OF THE SEQUENCE LI STINGS Sequence ID No. 1 Human Asp-1,

nucl eoti de sequence Sequence I D No. 2 Human Asp-1, predicted am no acid
sequence Sequepce ID 3 _Kuman -2 nucl eoti de sequence Sequence |ID
No. 4 Human Asp®2(a) ?u@l?ien&fsﬁseal aa%ﬁge ‘3&%“&‘&@8&%‘8@“‘%@&%%&%‘ tﬁ‘be M5 Human
Asp-2(b), w@éﬁﬁbb@ﬁngwA@Mdi@l%@ﬁﬁ&mhy@oﬂ&%etaﬁpéﬂﬁﬂaﬁhtm@échhm anaedhget ed

am no acid sequence_  Sequence |ID No. 7 Mirine Asp-2(a), nucleotide sequence
Sequence | thepgcurgulption ofeCREY BrgmenthplotiPR ireetlidiysates, aci d sequence Sequence

I D No. 9 -Human APP695, nucl eotide sequence Sequence |ID No. 10 Human APP695,
predi ct ed am nobpci deyegingribeculGeeiietis ¢o & BsiNonigouninanl spPREeLHSIktermitihgot | de

sequence Sequence | D No.12 Huy . APP695- Sw. predi ct 1 no, acjd
Sequence | B Ng‘?rlt Emhﬁ%nwgg%% thﬁ&‘é?"é‘@?iog eseeaﬁeg &%@%ﬁ&%@%ﬂ P%ggflljt% °
No. 14_Hu mﬁ&nﬁfé?@@éﬂ-ﬁ%ﬁ&érﬁ%h%g o3} RAdiRf ng%qw&ﬁ%mﬁgﬁlo@’f% 9&1&%@8111:5 of

No. 15_Human P695- nucl eoti de sequence Sequence _

APP695- KK, ApPadicell datasti no aci d sequence Sequence | D No. 17 Human

APP695- Sw KK, nucl eoti de sequence Sequence | D No.18 Human APP695- Sw KK,
predi cted ani nocaci didagHencest coapeantadimiditiind theHaiuint ARIIGHe Myl beta
nucl eoti de sequence -15 Sequence | D No.20_Human APP695- VF- KK, predicted

am no aci dpg&%@@mﬁem lsél@ﬂfégelée weding: gl diminytiea et pIE9Adspemear ATPPiostot i de

seqguence equence | . 22T7- Human- pro- Asp-2(a) ATM am no acid seguence
Sequence I %S%S‘o.’ %%SIP#&E@H%S@ Human- pro- Asp-2(a) ATM nucl eoti de sequence
Sequence 1D No. 38 ShGNERDBRGEAEIDER) BATRLIEASLERe HiunBbrrdrs! SCauneal
Sequence | 12 - 5 I : ¥ i

Sequence 1 BN 5ol CRERpR AR huf ¥ i ocftline ATHDR: RELASPEANT

nucl eot i deirswhickpeeeStaiehSEP bEruNowiB rdldasCas pagkyiCospasptid® into the culture

cl eavage- Human- pro- Asp-2(a) A .no acid sequence Sequence | D No.29Human
Asp-2(a) A lqmrrde@ﬁcveefaélea@g%ﬁm apefildpieadesy Wgége_i“imgﬂplﬁ@ tta) ATM

am no acid OIS Gre antisense oligomers directed against the enzyme that exhibits  secretase

activity, reduces release of soluble amyloid beta-peptide into the culture medium and
accumulation of CTF99 in cell lysates. A method for the identification of an agent that
decreases the activity of a Hu-Asp polypeptide selected from the group consisting of Hu-
Aspl, Hu-Asp2(a), and Hu-Asp2(b), the method comprising:

a) determining the activity of said Hu-Asp polypeptide in the presence of a test

agent and in the absence of a test agent; and

b) comparing the activity of said Hu-Asp polypeptide determined in the
presence of said test agent to the activity of said Hu-Asp polypeptide

determined in the absence of said test agent;

whereby a lower level of activity in the presence of said test agent than in the
absence of said test agent indicates that said test agent has decreased the activity of said

Hu-Asp polypeptide..The nucleic acids, peptides, proteins, vectors, cells and cell lines, and

assays described herein.

The present invention provides isolated nucleic acid molecules comprising a
polynucleotide that codes for a polypeptide selected from the group consisting of human

aspartyl proteases. In particular, human aspartyl protease 1 (Hu-Aspl} and two alternative
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Sequence | D No.31_Human Asp-2(a) ATMHi s)6, nucleotide sequence Sequence ID
No. 32_Human Asp-2(a) ATM His)6, amino acid sequence Sequence |ID No.s 33-46
are described below in the Detailed Description of the Invention. BRI EF
DESCRI PTION OF THE FI GURES Figure 1: Figure 1 shows the nucleotide (SEQ ID
NGO 1) and predicted amino acid sequence (SEQ ID NG 2) of human Asp I.
Figure 2: Figure 2 shows the nucleotide ( SEQ ID NO 5) and predicted am no
acid sequence ( SEQ ID NO 6) of human Asp2(b). Figure 3: Figure 3 shows the

nucl eoti d i NO.
2 ot hunmst igSstindts Bhyriin A6 DN EHCELOATRINGD), ARl HaRATMERCE (pZERME N
|7:) and Er eld:md:HedA%J@{hjoAs amddlemngﬁlrm&rcf@mol CE{MSP tBS)ﬁmufd bnund?ﬂédéﬂpateﬁ}r g
i gure i qur es i gnnmen e
seguences ijaqﬁl\?ﬁi% gvﬁ'(‘ dea 114’; E%% R Oﬂsaézggﬂ%rcsll?@e %mNgf?ceg)CI 16
Fi gure 6: X s
ac?g sequeEdc Slg% 5%%}(\}@ ﬁé}%d@%?d 0%35 urrat%%g’?lohﬁsm% ﬁ%‘ﬂﬂﬂ'#f‘g}?@'ﬁhﬁ?s S;neng
shows t he musdpsstdddeodt SEGdadINn pRdjeanaat proetdicaiseubsawhilo Huaksp2(peqdéhce ( SEQ

| D No. 24) of_T7-caspase-Human- pro- Asp 2(a)ATM Figure 8. Figure 8 shows the
nucl eot i de ACRHE) #'® expressEgymamh abyidapil: erfhgitnhid ‘:aesndls%‘aué%eém(eswwwo

26) of Hu S ) o)

reduct i on%@gé@% ggcﬂt&l ohﬁ[')‘ Agﬁ%’z%"dgw ﬁ(bﬁﬁ&ﬁéﬁld@% g‘%ﬂ“\%nt antl sense
ol i goner s fapgeiits tigrédievhith é&pl:ﬁt Mpaaylpirgease atfivitfést ern bl ot showi ng
increase in CTF99 production in nouse Neuro-2a cells cotransfected with

APP- KK wi t h andiw hR@sttediinRRRRc@MhY nufleicRerRBmEREAISS c&ﬂﬁris@'&%{o@ﬁh@@oﬁﬂé h

Hu- Asp2. A further increase in CIF99 production is seen in cel
cot r ansf ech@dng\ﬁmhclwmeammcwtlbptah&ow thér prpmp leonsisiip adni¢sydues 1tk§é§@f €N s

t f 2 1, E t h
ncl 0 sequeld FaehepirRIiAgy P Hifares AH#O%QSEFQ]TE?W ShPGRS RSBl
shows the pieRkstad28et BRQAT) NO@QH@&% _?_N!h anothBr a@ﬁect the invention
Humen- Asp2(a) ATM Hi §) 6 DETAI LED DESCRI HE | NVENTI ON A few

defi ni ti onprayéded ahasclHed nialeie acidaroleald mmprm@ a pediiwiledtida evhich Indridized ar e

those that one .ordin r|I Ki | nthe(3

amyl o o pepbfas iR IATBArAaY KOb P ity sRtls BEA el At AP 405 Re "

Thi s incl udgs, oPeRindesSthefeoB Furd eanéﬂatenflgp;ﬁredmﬂﬁmamm 082 iddkeloseyd ending from

the J3- secrétase cleavage site 41, 42 and 43 am no acids. (3

anyl oi d pepblygeptalegefemedsas “Asp 1,” that bears substantial homology to Hu-Asp1, while
international application WO 98/22597 discloses a polypeptide referred to as “Asp 2,” that

bears substantial homology to Hu-Asp2(a).

The present invention also provides vectors comprising the isolated nucleic acid
molecules of the invention, host cells into which such vectors have been introduced, and
recombinant methods of obtaining a Hu-Aspl, Hu-Asp2(a), or Hu-Asp2(b) polypeptide

comprising culturing the above-described host cell and isolating the relevant polypeptide.

In another aspect, the invention provides isolated Hu-Aspl, Hu-Asp2(a), and Hu-
Asp2(b) polypeptides, as well as fragments thereof. In a preferred embodiment, the Hu-
Aspl, Hu-Asp2(a), and Hu-Asp2(b) polypeptides have the amino acid sequence given in
SEQ ID NO:2, SEQ ID NO:4, or SEQ ID NO:6, respectively. The present invention also
describes active forms of Hu-Asp2, methods for preparing such active forms, methods for
preparing soluble forms, methods for measuring Hu-Asp2 activity, and substrates for Hu-
Asp2 cleavage. The invention also describes antisense oligomers targeting the Hu-Aspl,
Hu-Asp2(a) and Hu-Asp2(b) mRNA transcripts and the use of such antisense reagents to

decrease such mRNA and consequently the production of the corresponding polypeptide.
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sequences 1-6, SEQ ID. NO 1-6 of US 5,750,349, issued 12 May 1998
(incorporated into this docunent by reference). A (3-secretase cleavage
fragnent disclosed here is called CTF-99, which extends from (3-secretase
cl eavage site to the carboxy term nus of APP. When an isoformof APP is

di scussed then what is neant is any APP pol ypeptide, including APP variants
(i ncluding nmutations), and APP fragnents that exists in humans -17 such as

th d 4 t ed t hi
docurent by argrbptiugs. bl Elinil pul moph 5T albiagy SEORBRIAL AR FLE " °
protein” (HB@)Sp&§HU$%2(hgreﬁidﬂ{m&sﬁ%9 ﬁ@@iﬁtﬁ}ﬁld@s ofh@t yipeRtibHgretadtprbwdancoded
by a gene of the sane nane | ocalized I n humans on the I ong arm of

chronosone 21 afge fnhéﬁtldmédlﬁ%%deé §ﬁPthodf}8HEe lde(n%fé{fwdn%ﬂnw Qﬁt%eﬁ see

above, wthin 1ts carboxyl is a glycosyl ated, single-nenbrane
spanni ng pmotlelates thexastizgy eﬂanymfanAdp- ly Hiui Aspp (a)f arcldili-A sp(bia e invemtidnisan

ti f t f APP whi gh t
exi ot 11 niienacdnebefodus sk asitadh - Bet Forp P aCIdbaE A BedDP R et .
al . (1987) yhlpbWsaydPa hdBod3H st dggnﬁ‘?&hﬁ&ﬂ%’i §Fofsr mﬁlﬂﬁlahﬁﬁ%ﬂﬁlm WA the
751-amino aci d pol ypeptide descri bed by Ponte et al. (1988) Nature

331: 525- 52Au{A9R8y pmeehtTanzi et al. (1988) Nature 331:528-530; and the
770-am no acid pol ypeptide described by Kitaguchi et. al. (1988) Nature

33?;53253%%15*?5@#@%5?’5“%@3%%? Sﬁ?ﬁﬁﬂiﬁtﬂﬁﬁﬁf $"Feview of known var ant
mutation s :233-234). Al references cited
here incor %Q%P%em{ﬁ ﬁi‘%"éﬂ%}é{sp '}h%ucﬁeé)ﬁl s%ggnc‘fer agments" as used herein

refers to P ot her than those whi.ch consist solely of (3AP or
(3AP frag nce QIP %ﬁ BRAFR- ég?fﬁﬂ]f&’gmlmo AL FUHE i no aci d sequences of
APP i n addi t| on tg ose. which f act 3AP or a fragnent of (3AP. Wen
the term " afAMNCHAR %&gcﬁﬁum@&%a% Hﬁ%??q&@i‘(‘(?s referred to are to be

selected fromthe following, three letter and single |letter abbreviations -

whi ch may 8fasnelD Need Huhen pspd(cdaucdisted smimvacid pjoiienite, Ala, A Arginine,

Arg, R Asparagine, Asn, N, Aspartic acid, Asp, D, Cystein, Cys, C

d ut ani ne, SGIWDCQD Ne; E-lmamAse-200i ehclaatide s@ued@eycine, Ay, G  Histidine,

H's, H Isoleucine, Ile, |I; Leucine, Leu, L; Lysine, Lys, K, Methionine,

Met, M PRemehat HhNneé_IEltman Pisp—Q(th pmépteﬁ’ramincmc@wqmaqe Ser, S; Threonine,

Thr, T, Tryptophan, Trp, W Tyrosine, Tyr, Y; Vatine, Val, V, Aspartic acid
or Aspar agSeguenédsR) NoB7 MutihaAke-261)) whetmoti sgmamaee, G X, Z; Any ami no acid,

Xaa, X. The present invention describes a nmethod to scan gene databases for

the sinpl eSe@@ht&/D Blot B Mufihé Asparpcpredictliamind add pajueyde prot eases.
Eukaryotic aspartyl proteases such as pepsin and renin possess a two-donmin

structure whiwhcd B) 8. Y HTRLANAPPEDS, 38PR6GN sefj@sicdues into proximity within
the active site. These are enbedded in the short tri peptide notif DTG or

m gr ra 5'8 equdRG VRS 1 (RSRAYAPIIOS! FRERRAUGHHS 283 sE{URREZYTE Whose
Sequence ID No.11_Human APP695-Sw, nucleotide sequence
Sequence ID No.12_Human APP695-Sw. predicted amino acid sequence
Sequence ID No.13_Human APP695-VF, nucleotide sequence
Sequence ID No.14_Human APP695-VF, predicted amino acid sequence
Sequence ID No.15 Human APP695-KK, nucleotide sequence
Sequence ID No.16_Human APP695-KK, predicted amino acid sequence
Sequence ID No.17_Human APP695-Sw-KK, nucleotide sequence
Sequence ID No.18_Human APP695-8w-KK, predicted amino acid sequence

Sequence ID No.19_Human APP695-VF-KK, nucleotide sequence
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-18 nust be cleaved for activation. The DTG or DSG active site notif appears
at about residue 65-70 in the proenzyne (prorenin, pepsinogen), but at
about residue 25-30 in the active enzyne after cleavage of the N-term nal
prodomain. The limted length of the active site notif makes it difficult
to search collections of short, expressed sequence tags (EST) for novel
aspartyl proteases. EST sequences typically average 250 nucl eoti des or |ess,
and so woul d encode 80-90 ami no acid residues or |ess. That woul d be too

short a sesH4aReR 1HNo 30 AMuhhe APPRIAG KR gfeﬁf%téﬂi%ﬁlﬁé acﬁ@@wﬂ:ﬁl@é erred met hod

is to scan databases of " hypotheti cal ssenbl ed proteln codi ng sequences.

The presenieqBy@1h Qaaflepr ﬁo%%?@f%)%{[%%ﬁ%ﬂﬁ?eqﬁ%? 1ify candidate

aspartyl proteases in protein sequence ases od was used to

| dentify s %&&?Q@g&'%&%ﬁﬁ%ﬁﬂyﬂmﬂ%t AeRTOCQHARGSS geaug, g Caenor habdi tis

el egans gen € sequences ‘wer e y by honol ogy
e Al i
L B g s e
angy secr %Liér}g%gég@u%fm'ﬂ @Tﬁ)\@?@@cég é’é‘éle% JPAEELE et ase

gener at es the N-term nus _ and -ternlnus of the A(3 peptide, respectively.
Because ovetIupREdcy 8h_ldrmearrarondsp-2(sa byl |1\@:e@0"b§i(%)| HWINgracid CHEENSE31- 42, has
been inplicated in the initiation of Al zheiner's disease, inhibitors of

ei t her t heSqercedPNed_hhEasmase-hasyase § sleprassdduman-erpdsedf@ TN t he

t r eat nent wmifcleofitle bajumeee s di sease. Despite the i nportance of the
(3-secretase and y-secretase in the pathogenic processing of APP, nolecul ar
definiti onSaqhemdedEeNeazyﬂﬁﬁakmse-ﬂmpabeémleamgedﬁmhamb&ﬂAspzdﬁtﬂMTmm| S, It
was not kngmseaiceenzymes were required for cleavage at either the
(3-secretase or the y-secretase cleavage site. The sites thensel ves were

known becagspeARRDRS 26 AR Adp S A lnftfeotiB@ Bédudcaras known, see US
5,766,846 and US 5,837,672, (i ncorporat ed by reference, with the exception

to ref er engbfe mhgtzbeﬁuma@ RSN MO3bidRG IR vas | nvol ved i n

produci ng t A(31.42, peptide novvn The present invention involves
IE)f:eEj f’eré SR %'32211%‘“;%%‘5%?@) R ﬁ%”ﬁ?ai?%ﬁmh%%ﬁ“%?égte:ﬁgigiggr i zed
oBagoss A2 HERtEba 2t PRB2(PI LIRS BN PRERAMRE °25C ned to

ol d and. neSHBRRTENe S 76447 AERHBA B imthl o €l kol S P FhpPhicea™

active form their substrates are disclosed, and their specificity is
di sclosed. Prior to this BREEFAHMISGRIRTION ORENE EXGURES wer e required to
cleave the (3-secretase site, now purified protein can be used in assays,

2L[S)gr | (rjrgfﬂ(‘.: ;I b?ggﬁgﬁ{ o 5:3 Zﬁfldgu?enl ghrz)%vsrtﬁg rlflllc}lesotl%e (&EQ} Ifﬂ\lbsﬁ g pre% (Eé(d é)rrlljitno

acid sequence (SEQ ID NO:2) of human Aspl.

Figure 2: Figure 2 shows the nucleotide { SEQ ID NO: 5) and predicted amino
acid sequence ( SEQ ID NO: 6) of human Asp2(b).

Figure 3: Figure 3 shows the nucleotide ( SEQ ID NO: 3) and predicted amino
acid sequence ( SEQ ID NO: 4) of human Asp2(a). .

Figure 4: Figure 4 shows the nucleotide (SEQ ID No. 7) and predicted amino
acid sequence (SEQ ID No. 8) of murine Asp2(a)

Figure 5: Figure 5 shows the BestFit alignment of the predicted amino acid

sequences of Hu-Asp2(a) (SEQ ID NO: 4) and murine Asp2(a) (SEQ ID NO: 8)
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transfection knock in experinents, and (3) biochem cal experinents using
purified reconbinant Hu-Asp-2, we denonstrate that Hu-Asp-2 is the
O-secretase involved in the processing of APP. Although the nucl eotide and
predi cted am no acid sequence of Hu- Asp-2(a) has been reported, see above,
see EP 0848062 A2 and EP 0855444A2, no functional characterization of the
enzyne was di sclosed. Here the authors characterize the Hu-Asp-2 enzyne and

are able to expkal y it i tical ,and ial enzyne required in
the formati on of WU 42, Fishs £ ehe Bl I3880H fp ) et Brafid e
devel oprenacidteqhbned (SEQNI Ner 2Brdyqui- Hemkn-pheARS-2&GRTM nventi on al so

descri bes a novel splice variant of Hu-Asp2, referred to as Hu- Asp-2(b),

that has never beiaie beepighiorliRiadhe hﬁbl@&f&%*&%()ﬁm@&iigg%d plAfdURRG T O

provi des isolated nucleic acid nolecules conprising a nucl eo
encodi ng a2gdssgyents (EQGHD Mot 24) dfrldmaspese ghongm-momssps2@mgif  human aspartyl

protease 1 (Hu-Aspl) and two alternative splice variants of human aspartyl

protease 2 (Hu-PRgn®)§: desFigned shdvartat Audsotide{AB0A0aN0.2159 ahl pAIRZIIMindS
used herein,  all references to "Hu-Asp2" should be understood to refer to

both Hu- AsPP{ 859usne (SEQ 1L No( B9 of Hpumesapros Aspe(pHEd dWEE) abundantly in
pancreas and prostate tissues, while Hu- Asp2(a) and Hu-Asp2(b) are

expressed nost Bigureint | y Westepabiot gwsvisgitbdbetaino i@ BE9gwrodiiitien byii&iardson al so

rovides is fe u- Aspl . .Hu- Asp2(a), . and. Hu- 2(b ol ypeptides, as well
gs fragnen?egfsgwggfgg?dm&‘caﬁt%%? Bﬁ%O(fa‘)sfmf%%?ﬁng&%ﬁgaé@a\\@mawt5. The predicted
am no acid sequences of Hu-Asp |, Hu-Asp2(a) and Hu-Asp2(b) share

si gni ficant honbig8Ey! Qi t hWsstetr blatshpwisgmerepseia GRMPpPAvctiospamopse pr ot eases

B, Szocs, Eaang coys CoyRRRE|ARARNAPY L VIBRA T Bouf Bl i B LR O
enzynes ar eoteiefeeed evithzea Azy2 t A durtliRf areqceinod TRODpebbaRrnas sddhGh BSis sequence

notif. The Hu-Aspl .and HuAsp2 %gl %ﬁepti des di scl osed herein al so exhibit
extrenel y $RGESKEHSMaGART-Si-KiKewith aig] withowt dhsAapdienlsdn fose exllsaspart yl

pr ot eases g&;ag}%gtgqyji@ggﬁ_%pgésw ssProt dat abase. The nucl eoti de sequence

gi ven as resi dues EQ ID NGO 1 corresponds to the nucleotide
sequence encodi Hu- Aspl,. t he nycl eqti de,sequence gi ven as i uesp%q— 1503
of SEQ ID NO 3 E%P’fee pondEigE thEhows %F@H@gégﬁ%ﬁgés%@{%ﬁ @gﬁ—ﬁ)%@ Ja)
and - 20 theHHer-aQpr@mB@quence given as residues 1-1428 of SEQ ID NG 5
corresponds to the " nucl eoti de sequence encodi ng Hu- Asp2(b). The isol ation

Gosor  bed bel o BT Anpl S S M Re bredibCapRh e J R IIRA N

aut omat ed 3®BfEN@iaMGAEIHOAM@EE)E used to obtain the nucl eotide sequence of
Hu- Asp |, Hu-Asp2(a), and Hu- Asp-2(b). The Hu-Asp nucl eotide sequences of
the present invention were obtained for both DNA strands, and are believed
to be 100% accurate. However, as is known in the art, nucleotide sequence

obt ai ned by such automated net hods rrlgﬁ) contain sone errors. Nucleotide
sequences deterni ned B d IO OETHE INVENTIONabout 90% nore
typically at | eAdewaletnttions used in this invention follow, most definitions to be used are those

that would be used by one ordinarily skilled in the art.

When the B amyloid peptide any peptide resulting from beta secretase cleavage of
APP. This includes, peptides of 39, 40, 41, 42 and 43 amino acids, extending from the 3-
secretase cleavage site to 39, 40, 41, 42 and 43 amino acids.  amyloid peptide also means
sequences 1-6, SEQ. ID. NO. 1-6 of US 5,750,349, issued 12 May 1998 (incorporated into
this document by reference). A B-secretase cleavage fragment disclosed here is called

CTF-99, which extends from B-secretase cleavage site to the carboxy terminus of APP.

When an isoform of APP is discussed then what is meant is any APP polypeptide,

including APP variants (including mutations), and APP fragments that exists in humans
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95% to at |east about 99.9% identical to the actual nucl eotide sequence of a
given nucleic acid nolecule. The actual sequence nmay be nore precisely
determ ned usi ng manual sequenci ng net hods, which are well known in the
art. An error in sequence which results in an insertion or deletion of one
or nore nucleotides may result in a frame shift in translation such that
the predicted amno acid sequence wll differ fromthat which would be

predi ct ed al . Nyl i S nce,0f, t.he nucl ei.c acid nol ecul e,
G arti ng. AUCPR 0% RClibd i b S0 R, SRS b n e e 1 et

i nvent i on bynefeudes asdbd belohem cal Ly synt hesi zed DNA, DNA isol ated by PCR,
genom ¢ DNA, and conbi nations thereof. Genom c Hu- Asp DNA nay be obtai ned
by screening a GRAGM €3-LinIAd Yrethushr $rBRin’ RS &@Nﬁr B RE4d rein,

usi ng nmet hods that ar eBwe?I kgrg\/\n ?rnlsthlen%pgoruwit goﬁ%égﬁg&clfge%ti des
chosen fr gmilypeptiddthasis 2nemigd byacenhaf thaishihe pamebochlizediohynmensase theHang

reaction (PCR).,RNA transcribed.from Hy- Ais also enconpassed by the
present i%ﬁ%{fﬁwosmé ﬁd'mflﬁléat érg‘ééigﬁ%a@ﬁﬁéfp@te%o@ea N> DNA
sequences LB hx ARy EAPPEH ' [ A %ﬁ%ﬂ#g s. The
pr esent invgigﬁrtl%n th)t(f;1 prr%v{%ggs ?ggﬁ%%}gﬁm’ﬁ%"ee@g}nggng%ho ec e% aving a
pol ynucl ectxpaesedanaevide vamap df oglsanynanf ntanendizmAspuep dExqneptd aapedific t he

i nvention,, wherei ai d. pol ynucl eoti de sequence encodes a Hu-Asp .

pol ypept i d@tﬁ%ioﬁgﬂ h‘@l%eg e }‘A‘ﬂ%w%a @é‘hg'é‘ﬁé‘ég B ﬁgé@ rsRe2¢id SEQ |1 D
NG 4, SE AT g h \_/'ge,gh- {0 rified
Hu- Asp pofgf%@p??%g‘?se%%{dh ir eco%r%i égnléa }(‘9 gﬁ]ﬁatﬁ}oezgsﬂgo’,nbi né%?%@?ﬁt@d be!

i mpor t ant Ithe “memabdsPR;che 7 dbaménd-hei s pgpakly desetibekdb by Pontaet alv e 9By Natuger e

provi ded. These jincl production of Hu-Asp2 polypeptides and variants

t her eof | rﬁﬁtﬁ?éﬁéﬂi@?Jggsépﬂgf,anpﬁéélc{lﬁ‘éé} Naturbfaf: siean theel 0samigp geidj
fornms that { I st Al l1y: i i.al
i nsect or pﬁ?ﬁ?ﬁﬁ?iﬁ&gﬁéf‘%ﬁ %{t%él{aﬁleetbﬁl ?E?gefﬁnﬁgfeﬁl'ﬁgﬁ%q %%%rhglggs Q@%&%duce
vari ant s ofaribkts Af pPPantlyde pdint@uiation mhdohatan diffarn bothgositichagd phérvatpe
facilitate_subsequent purification. In referred enbodi t. of th

i nventi on {®eeyigw 0%@‘69‘%8@9%6‘%‘%@“ sge @@H&e@?% Pure ﬁ‘r@f-geé{i;‘ffgtﬂ-l t”@ active
formeith i f r ifi j oG, y a
second pr aF Sadett BRARKTRCBIAG B sel S TRETorkl F0T RiAR, TSRy
pol ypept i defebpe@i frapniatswIAPR bhelNhhe thus@rahichegns ncelcTOHR AP 0BEQP Iffagmials. 56)
or ETDEEP (SEQ I D NO 57). Variants and derivatives, includjng fragnents, of
Hu- Asp pr othét s ARBVragg antievibipr ide amnegcilseguanseseinaRR inypdrition 19 tRES | D Nos:

2, 4, and @hicﬁﬂﬁ'}n' ﬂ{cﬁﬁﬂP%?Xﬁ%fmteﬁFo A ogical activities of Hu-Asp are also
p ep 3 '

wi thin the scope o r rnvention. O course, one of ordinary skill
inthe art will,readily be able to .determ whet he var i ant erivative,
or fragnent of ‘X?‘%ﬂﬁéﬁ%r%’cﬁfeﬁ‘wni}ﬁ?& %%&ﬁﬁ%mgcatcf({fir%nﬁélm AT g%ti ng the
variant, derdceatfiong theObllbwagBide kerdnd sapftaeterabBafiatlonP! FhRASEayRESEb6
Fragnments of Hu-Asp within the scope of this invention include those that

cont ai n t hesed,zce proridsidtas felbrves: n cont ai ni ng the anmino aci d sequence DTG
fragments that contain the
o Alanine, Ala, A; Arginine, Arg, R; Asparagine, Asn, N; Aspartic acid, Asp, D;

Cystein, Cys, C; Glutamine, Gln, Q; lu;E-Glutamic Acid, Glu, E; Glycine, Gly, G;
Histidine, His, H; Isoleucine, Ile, I; Leucine, Leu, L; Lysine, Lys, K; Methionine, Met,

M; Phenylalanine, Phe, ¥; Proline, Pro, P; Serine, Ser, S; Threonine, Thr, T;
Tryptophan, Trp, W; Tyrosine, Tyr, Y; Valine, Val, V; Aspartic acid or Asparagine, Asx,

B: Glutamic acid or Glutamine, Glx, Z; Any amino acid, Xaa, X.

The present invention describes a method to scan gene databases for the simple
active site motif characteristic of aspartyl proteases. Eukaryotic aspartyl proteases such as
pepsin and renin possess a two-domain structure which folds to bring two asparty! residues
into proximity within the active site. These are embedded in the short tripeptide motif

DTG, or more rarely, DSG. Most aspartyl proteases occur as proenzyme whose N-terminus
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active site domain am no acid sequence DSG fragnments containing both the
DTG and DSG active site sequences, fragnents in which the spacing of the
DTG and DSG active site sequences has been | engt hened, fragnments in which
t he spaci ng has been shortened. Also wthin the scope of the invention are
fragments of Hu-Asp in which the transnenbrane domain has been renoved to
all ow production of Hu-Asp2 in a soluble form In another enbodi nent of the

R S R s Ty R et AT M S S T
pol ypept i d8s.70 i HIr6@hR R roréhis Helih ARnWt & JORYLRECIS IR Afivact i ve

prot ease. Hu-Asp vari s nmay be obtained by nutation o
Hu- Asp- enc 8aiying aften cleevadedd theeljtemued prédomagn afihd Bmitdd Hughsyf thasdtankite as

f d to herein,..i | t j.de. sub tiall | t ti
- Acp. pol JISGRPIES R BrreHBERaectiaht Ernaeh eXtuedied wagcurher Ga1) Rom { hat
of native hbvehafhaPOFAUERAsQ FHYEsc el RS %gﬁ:%lll_ﬁﬁiféwge 25mﬁiéo'ti8£§0r.lg{s,oa}nd SO

substitutions in the am no acid sequenc e variant am no aci
nucl eot i de wousljiremeds §(599 pefrer zuid sesidued @dets. dhautvoddYeitoe stdricatequene eo

preferably at ]east about 90%identical, and nost preferably_at |east about
5556 § dont | 800 0 B BRRE maas I et eh e oo o schh dabasee Sraoiistirdle

sequence Wh} £RefBIRE BtdiSin cB@fng?é%ﬁP%&%a ’Il‘r_llﬁg PdsBht in@ﬁigﬁidggb?ibtag 5 F?ﬁﬂﬁ@&" one

hundred nucl eotides; as conp Ive Hu- Asp gene, w 95%
i denti cal methoddo ndentifiecapdolat asparTii @rojesseeint mgeimdeqaan eambasedeMhd mythodl so
terned -22 honol 08)(‘1@@}3 t ween ive aﬂd a variant Hu- Asp _sequence may al so

nat
be det er ni N@4USg VED C%‘iﬂ TR Pre kRS SdU e B ibe S a¢orng sy of the

conputer p i 5 ; , %yaS% C

pr'ogr am (V\?lggiggg %&%%g%%ge%‘r?g%:%?%e fﬂ%glc"{ﬁg%g), le%[ﬁgi%gr? Ogﬂ)? Lﬁrltcg?lu%ﬁ%lt ics
Conput er Gamlitwo dlfeinativs isplyceRasiants of HRakdp2, dédighatdrhetliis aoHs A9p2(aphaind Bludises
the al gorith (gf Smth and Waterman (Adv. Appl. Math. 2: 482-489 (1981)).
Al terati onésg# Y'he native anino acid sequence may be acconplished by any of
a nunber of known techniques. For exanple, nmutations may be introduced at
particul ar | ochtd Bapragpest eicihd investigredisclRsedsre we pryidskiaw mdoranatips abguisuch

o O aone AE PP G PAhSno T PrRSHRE b s AR 4 bR S Ry Yo B
(Bi oTechni aggmathwigeqives 1BLqudiial Ao twSBtdtéhsed refrredtFADBIsk&retase and v~

Engi neering: Principles and Methods, Plenum Press (1981)); and U'S. Patent
Nos. 4, 51scsgaseandlenyagroiasll byitheAl pecveiase and g-setretase gereeatecibp &-Bfminne

i nvention may~Gconpris onservatively .substituted seguences i ng that
one or nor %ﬁ?‘?ﬂgﬂ%ﬁ %tﬁ‘é%%cﬁfggé%fresggm-e& aﬁecﬁlﬂﬁeﬁg’bpﬁg&wfﬁg‘gﬁced by
di fferent pasidduastitinaly e AML,, dhi BlentinDlisREPRHARE hiBRHNQIF AISKdindFY diseasc,
structure of the Hu-Asp polypeptide. Such substitutions may include the

r epl acemeninhgfitcanof eiienihe fesedreinse and/esibd yesdsantiasedrase poteatial phibsiteotixeot al
properties

T e
pathogenic processing of APP, molecular definition of these enzymes has not been
accomplished to date. That is, it was not known what enzymes were required for cleavage
at either the B-secretase or the y-secretase cleavage site. The sites themselves were
known because APP was known and the A4, peptide was known, see US 5,766,846 and
US 5,837,672, (incorporated by reference, with the exception to reference to “soluble”

peptides). But what enzyme was involved in producing the AP;.42, peptide was unknown.

The present invention involves the molecular definition of several novel human
asparty! proteases and one of these, referred to as Hu-Asp-2(a) and Hu-Asp2(b), has been
characterized in detail. Previous forms of asp!l and asp 2 have been disclosed, see EP
0848062 A2 and EP 0855444 A2, inventors David Powel et. al., assigned to Smith Kline

Beecham Corp. (incorporated by reference). Herein are disclosed old and new forms of
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Lys and Arg, acidic residues Au and Asp, am de residues A n and Asn,

hydr oxyl residues Ser and Tyr, or aromatic residues Phe and Tyr. Further

i nformation regardi ng nmaking phenotypically silent am no acid exchanges nmay
be found in Bowie et al., Science 247:1306-1310 (1990). O her Hu-Asp
variants which mght retain substantially the biological activities of

Hu- Asp are those where am no acid substitutions have been made in areas

out si de fynctiopal. reqi .of .the protein.. In.another aspect, the invention
provi des ig i g%?‘a{F 88%5@%};’1&6 they areneﬁ‘ipféeé_iﬁr&én a&%‘f’?‘pﬁgf@i %‘réﬁbﬂgrlaffﬁﬁﬁq eoti de

whi ch hybrdidizes, avddigdir §letifiofe i disosdi! PABStolRisAiRAYshieaR 119 cbidextrddic! ei ¢
aci d nol ecul es descri bed above, e.g., to at |east about 15 nucl eoti des,

pr ef er abl yvarprequired tagleavgiiloe B-so@etasecticonavd purifierbprotepn efrebeaiied in assays, dleast

foat T eadtiernsh beEo maRRE Rl et BE BRI ok o BnesflRly. BRSbrinta ™
nucl ei ¢ agigsBdRCoeR in SYRRRAf! m@? Bochificll kpdandntiRki@g Pulfied havi ng the

described lengths refer to, e.g., at [east about 15 contiguous nucl eoti des
of the -23cqoattanasEla-feel eive deropubtiatsl thatdile Aspy is thei fhepsmetasgyibydldédzatthon

conditions_is i.nte ovarni ght incubatiopn bout 42C for abg 2.5
our's. 1 - &rocesis B 468 skl qlish s iRy G o GpRtihe fst il G X ssc
at 65C, 0.AdpBbShashcaor®oied abe At Hde APRISAR0EHAD And BP (B554aLAd ngol ecul es
descri bed herein, as well as polynucl eoti des capable of hybridizing to such

nucl ei ¢ adiactivohlehatasteripaljorne the envyas s dischised orllas therauthers chamcteripo tyarer ase

hai ' PCR). Such b b d, .e.g. to detect the.
of M- Acp PP anpe it e iRy U L P o e PG s Rl
northern bh@feSforrdedn dﬂzﬂﬁﬁz,%ﬁﬁ&sﬁidqﬁsme/a\%lﬁﬁlti@%yst@ i8QhdEeveipieh] HEADDY the

use.of such probes. Such procedures are we nown, and the skilled artisan

will be able tqnﬁgﬁg?leeg@boegﬁrg&gﬁh%&egenlt GRAL A PHLS g&'&ﬁbésﬁ%&%hﬁﬁ{c& o GRbr

application. For imers correspondi ng ermni of a

desi red HHWaRpteleaid taas MumpbeXbl, haahgs enpd iferd Heen disslobat e and anplify
t hat sequence using conventional techniques. O her useful fragnents of the

Hu- Asp nucl ei ¢ [aghsthedEsddientaile idthlis® PRY1RE ivBReEnuMdit 8aauedieqldsdes
conprising a single-stranded nucl eic acid sequence capable of binding to a

target Hu-caspriviREA foligiuslyotids eneodingtar pudyeptidy sebestenkipormitdie group agnsastingel | sense
trand ] f d .enbodi ment _of the invention th Hu- As
ant §oense gtngsaret BetrRed (s R R enhlve ifeeohtanh e P S Relin b

‘Hu-Asp  palryReRtl dRSAspY), ARANRY RERE S HulhP2 () YENHuORH2(0! KE asedierds P

pol ypeptides with or without associated native pattern gl'ycosylation. Both
Hu- Aspl  aredl refferoxsp2totdle AspR oshioulall be tmdensipod to siferde bothr HusYspR{ankedilyugar s,

w th Hu- Aspl ving, t of such sites, ,and.Hu- Asp2 avi our . Hu-

expr essed “?Wzglgagflf‘%s_rp\foﬁﬁmﬁsg g é‘@@ﬁﬂ@,}{ 1%%‘%%‘%& a{lgipgc%’s?fg%égue g‘fhﬁﬁlﬁ u?my be
simlar toa@nSiaddHu-A{WbYardekfieised indkt MindamBtih pendibay sl R4th YiegRt.dR in
nol ecul ar wei ght and glycosyl ation pattern. ExpreSsion of Hu-Asp in

bact eri al iexqrtiessisorprovides isolated Hu-Aspl, Hu-Asp2(a), and Hu-Asp2(b) polypeptides, as

well as fragments thereof which exhibit aspartyl protease activity.

The predicted amino acid sequences of Hu-Aspl, Hu-Asp2(a) and Hu-Asp2(b)
share significant homology with previously identified mammalian aspartyl proteases such
as pepsinogen A, pepsinogen B, cathepsin 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 herein also exhibit extremely high homology with the ProSite

consensus motif for aspartyl proteases extracted from the SwissProt database.

The nucleotide sequence given as residues 1-1554 of SEQ ID NO:1 corresponds to
the nucleotide sequence encoding Hu-Aspl, the nucleotide sequence given as residues 1-

1503 of SEQ ID NO:3 corresponds to the nucleotide sequence encoding Hu-Asp2(a), and
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systens will provide non-glycosyl ated Hu- Asp. The pol ypepti des of the
present invention are preferably provided in an isolated form and
preferably are substantially purified. Hu-Asp pol ypeptides may be recovered
and purified fromtissues, cultured cells, or reconbinant cell cultures by
wel | - known net hods, including ammoni um sul fate or ethanol precipitation,
ani on or cation exchange chronatography phosphocellulose chronatography,

nyar oyl apaF T seangcisaPens AR PRAFRR Y143 o SELUPERRIEARAPRREHe Bt 1 or mance

liquid chr ﬁmm@eamnée#m@imglﬂu-mw@)‘ ETHeSlolaiksh ARG IRAg ofAINAM NO aci d
tag is added to the flu-Asp peptide using genetic engineerin

t echni queseiRgingdieAgpl. IHlkﬁ@IM{a & Hach spafferis describerbbedow lmlﬂmnplenglau@lé.

addition of six histidine anmino acid residues to allow purification by
bi ndi ng to ni ckéb if devolhddiinéixamplesd asldi2t ahbma&dpp@rehcingmatmisswdmusedto

pol ycl onal or. npnocl,o ant i bod s i n d| n ed t the T7
epi t ope, tﬂga‘r‘?’;}ge E‘fﬁl?%@s Sealirgcs 32@ 32{}‘5{* pA‘Z”Pto

sui tabl e phRU&KIHAe @@# H@és%f'tl'i&ﬂ)ﬂé@n?ﬂwghﬁodw&e lobide@tor Qoth DNA stra ds, and are
gl ut at hi one- S-transterase or nmaltose binding protien. pre?erre

enbodi nent be¢llewed toakidi G070 actiuraer Howawdrdassie fueme esthans, nmﬂh:bﬂzﬂeisoqueh@

C-term nus of e.added to the N-term s or.at intervening
posi tions Wtf“ﬁ??lqbi’ ﬁ‘gcwtt(ﬂ@?}éd 1‘5}3@%5@’ FaNtARROME IS¢ Pﬂ@@ﬁ% $AUECEo rel ates
to vector Sdé?t&%hécﬁb}ﬂ&lt%ﬁtl&%r\é Vﬁi&a‘?@ dt 485t IRLESI, eIﬁOl%ft?/anﬁ eyl aﬂ‘g&{}% ARy as

wel | as host cell transtorned vectors. Any o ynucl eoti de
nmol ecul es Bf%tthet lcast ebdit 9. Gvaydenecgl oo thedcmal md@d:lﬁelseqm:béeccbf agginar micleic
i ncl udes as%gpital IT&FKEL and an or|g|n of re |cat|on f.or propagation

in a host. 2l SRIDERFC AN AP P8R RISl demnined YHiap Ry
expressed fg caewgememhy RUGLIEAL AR IRWSGH 'ﬂﬁéarf‘ exfLiBER 2B e WHRHIRL S| OF

t he expressi on of Asp are preferred. The vectors i1nclude DNA encodi ng
any of the1ri—dur1mqmt1qn0b1yqtﬁéq:ﬂand:e"s>ndesmrordamd:leoakiea/mapresbbI1mwframpeshffb1|ny i nked to

suitabl e transcri pti.onal transl ation Iat sequences, . such. as
those der i (& T&WB%PQ‘W&H@EIW‘%&# Cfri”BF’St?ic Seq‘&‘i Swlﬂg%/ffqrrf@gEﬁw @B@hw%@anpl es
[egul At B YroARAMGRGE Shd ML YR LEARSCAIAEL OPAL REIBDLRS folcORET RSyt O]
i ch

enhancers osonal bi ndi ng S|te appropriate sequences
control t t}armurtloﬁtheonutanoh tT]aaﬁhampd]NAI\iﬁdieep:rbsedmr&emmnne]adwcEDN)Aer ably

| i nked when the reg ncef ti naIIy relates to the

encodi ng HERSAMRRLLYTHYY eméef&ﬁ dANA Tratte By PEE. g%ﬁ@&ﬂﬂéﬁ@%ﬁ@ﬁ% nked to
a Hu- As I

transcrPp%&g?&t%ﬁ%ﬁﬁuﬁ%%gg%en eeog?#gctl on 01p % %‘éﬁ%ﬁé@{}%%f}é\?gﬁ?% be

used for tHe-ApdriDNA dbsqpibey hereire ating enentolde that e wdhkodimin thielardsg,widr  f or

t he expressjon of Hu-Asp pol ypeptides, will of_ course. depe upon t he host
col | T n whPBETURSOURRSIBPSaR THgm Bie Hi-4b? sverce t&wﬂbmg%%&@ﬁm%ﬁeé aihe

oSt St | b @UR U6 rh0 bR BRLVAEPLLATN A, b, B RLEASShe SHLLAD! ©

host cells Xpression o es I nc e prokaryot
yeast, andidvegli@r eukaryotic cells,

Due to the degeneracy of the genetic 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 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.

Also provided herein are purified Hu-Asp polypeptides, both recombinant and non-
recombinant. Most importantly, methods to produce Hu-Asp2 polypeptides in active form
are provided. These include production of Hu-Asp2 polypeptides and variants thereof in

bacterial cells, insect cells, and mammalian cells, also in forms that allow secretion of the
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each of which is discussed bel ow. The Hu-Asp pol ypeptides to be expressed in
such host cells nmay al so be fusion proteins which include regions from

het er ol ogous proteins. Such regions may be included -25 to allow, e.g.,
secretion, inproved stability, or facilitated purification of the

pol ypeptide. For exanple, a sequence encoding an appropriate signal peptide
can be incorporated into expression vectors. A DNA sequence for a signal

peptide (secr r f N - e nce so
Phat - Ao g ebufRgttofheRfat NREH oriln bl okl IS dufiiR RERIECER, B0
A signal pejpd noehddead pioduédveeiantrdlHu- Asgsolvdpade @l ofppsdtingaintino pEid Mk es
extracel lul ar secretion of the Hu,-AsE) pol ypeptide. Preferably, the signal
sequence wihaf fagditete sakseguant prskigEiopy %Breﬁweﬁrﬁér&tqdaaerﬁ@éﬁws@w@méhﬁ Be-

Hu- Asp fro 30 =L 4 i an be
used | n prasts By iUkl &R el TR Al BAUAREERol A &
honeybee nefiatpufiflcgt@ddeind oesh@ bns e&bnd ptdicase Ina eelpfred efstedd sactbadivedsins t he
Hu- Asp pol yPepti de will be a fusion protein which includes a heterol ogous

regi on use8! s Hudsps pelyeenside begianing svithdhe Nnermpisplssapencad QAR (B1Q 1P he

Fuei on proRe o PoEtOEPR (S RGRENOR. VAol AR M b BT o

may be nodifut&¢h frotegrianigahénatpepinite adio séqieited givisiiaSHIY I Blok: M| &t 6
specifically binds to a bi ndl_nq partner, or peptide tag. Non-limting
exanpl es ofhas rs#Hn gayef the biclpgicalmetivities efHau-éuspiake alsgywithisithe seppsioh theagesent
hemagl uti ni T tag I . . i)
under st oodlrgffhf’g%e‘ 6%0“%% PTeaﬁor@rglgéasﬁ{fl?ﬂltath%gﬁ%g?%‘?ﬂ g’r%tar}?ﬁefw:g/\lﬁllegﬂﬁr%ecogni zes

and bi nds tethbea Paiink, ARriFEYv) 6r BlymeriOl 8 Cll &sPprotRRPRAds HAcA 4chgitysy al
ions (e.g., netal affinity colums), antibodies, or fragnents thereof, and
any prot ei Auldectivais wsianhidervasiveder fragmapista wendasdiasparsl praisaseasey. t ag.

Sui t abl e hgst cel | or, expressian of - As al t ,des .i ncl ude

ot okaryot oL e 1SS WHER. b hl; ORBRRFLUBERE HEST DT i ¢ host s
to be usedafipie sitbAo@%IN ®@ufdifiAg tRfantido ASE stqehtB TR Elagifts Hhat Lh@a@aRer a
Escherichia, Bacillus, and Sal nonella, as well as nenbers of the genera

Ps eudonpnagstivetsite gpmrincasino anid ssrugphy DSEs fisgeents spntaingratysh die DTG ang PG E.

coli, a Hu- ol ypepti de may .include..an N-.terpjn t hi@M ne. resjidue to
facilitat eaﬁi‘%rszt%?(ﬁﬁgﬁeﬁ’ f’rﬁ%m%{rg%%%ﬁﬁgme SBS‘E%B’SW@@%@% oKaryoti c host.
The N-ter Migakncdyibhs e 1eRithaieal fripridi@ninbehich #R\eakihd RAY BbR skRor¥hed sathoHU- Asp
pol ypeptide. O her N- terminal amino acid residues can be added to the

Hu- Asp pol yyitpt ihdecaps dfdlyi inveriton arefipgraerss o\ spgs wavichcthe fassnembraed udi ng
but not limted . to,the T7 | ead sequence, e, Tl-.cas e.8 | eader

sequence, glg% s beerptemaqy ggfoeajg)& Bf%ﬁﬁé}}o&difﬁfgl'ﬁ%%mf ao%"@ﬁ? forme E} 5L yeh as
the 6-H s tAG-4RANSE Be Mventibin ARPIRIAARARI HIEA s2X Bi@SwRthitiAg EsingRl dctif@y be
shortened by renoval of the cytoplasmic tail, the transmsn%rane domai n, or

t he menbr ange PAEkémRSGse@ienegianrhe Hoduis iplspsipleptly derscempinesismdyrentides, col i

may be obtained in ei.ther .a soluble form. .
,y : ?hen combmc% 1m solution w%ereb[i‘iey recongltute an active protease.

Hu-Asp variants may be obtained by mutation of native Hu-Asp-encoding
nucleotide 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 substitutions in the amino acid sequence. The variant amino acid or
nucleotide sequence is preferably at least about 80% identical, more preferably at least
about 90% identical, and most preferably at least about 95% identical, to a native Hu-Asp
sequence. Thus, a variant nucleotide sequence which contains, for example, 5 point
mutations for every one hundred nucleotides, as compared to a native Hu-Asp gene, will be

95% identical to the native protein. The percentage of sequence identity, also termed
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or as an insoluble formwhich my or may not be present as an inclusion
body. The insoluble polypeptide may be rendered sol ubl e by guani di ne HCl,
urea or other protein denaturants, then refolded into a sol uble form before
or after purification by dilution or dialysis into a suitable agueous
buffer. If the inactive proformof the Hu-Asp was produced using

reconbi nant nethods, it nay be rendered active by cleaving off the

| be 1’ by cleaving off the
Ui ruspr ot Sl SeicBeSEERIR YR AFE) ErphPHEEST RUGDeR I AP B AT b o Ty

conpri ses eamply, biosRpaidpemhe ty P keque e thiablagy BRINEROIMPARE ProgBMBd cARR6Sly
general ly encode, e.g., a protein that confers antibiotic resistance or
that supplsneRjoxad fan ket pupnses stchgsitheiemprosmm Wisconsin Sequesee AgyE$is vect or s

are readil [ | ' . | es 4 nhel ud SPORT

vectore. Pt yEBiS { BRSSP TR LA e PRy

Bl uescr i ptMadieet Wiscon§iny, attagene) theiidoriR@atad Seni{NOIaaRman g4 A pMeRiath. S

(Q agen). Hu-Asp may al so be expressed in yeast host cells fromgenera
T

i ncl udi ng 2:94¢ loks, Pichia, and Kl uveromyces. Preferred yeast hosts
are S. cerevisiae and P. pastoris. Yeast vectors will often contain an
origin of repliAhtratbomssddremtee famom &1@ fequymashayp basosaypizhediby anosfaus| y

replicatin equence (ARS), a pronoter, regi on, sequences for |
pol yadeny| ROl Qféﬂw?g@fl% tor SYIRRIP, gtictisenay by ucedrigPatigditct abl e
mar ker ge”l%catiol}{%ﬁrgfo%eﬂﬁ% bviéﬁ%@v\dl!ib ﬁl@%ﬁill&é&%ﬁfsa&%ﬁclﬁas&l dnuél%@t‘icg@&lre%{wt the

vectors) may al so” be used. addition to the above-nentioned teatures of
yeast vectmuotmgemmsishwhicheés desctiload i Waldat efanli ((tdnade: 1338 ¢ RBENG Bauéran of. ¢Pkracat i on

and sel ect ] i . coll ., Direct secgretio f Hu- ol.ypepti des . expressed
i n.yeast hifg?%ﬂ%ég))b@a&&%gﬁ%wgaﬁﬁw&awe&iif?emﬁﬁéﬁ‘ﬂb Y pz%ia a@efgceqﬁence
encodi ng t ; . bsi r S LB

Hu- Asp- enco I%%% ngg‘gﬂeggng%&dg’eﬁ : nsg’;&fépogss? %égﬁ ‘U(':‘g] %?rglig)ﬁ'st ens may

al so be us&f1¥ 684 addet, BX4EsSsi on of Hu-Asp pol ypeptides. In a preferred
enbodi nent, the Hu-Asp pol ypeptides of the invention are expressed using an

insect cell expHesspaariams wWeikid heecdpcamMeintehtionAdel ddnaitak lc¥nsedvatip@gul ovi rus
expressi on system can be used for expression in insect cells as reviewed by

Luckow andsubsiified sequBne¢sTRchmos dipy 0Be armoreg@eno agid reshdiieh of a pluefdr r ed

mbodi t. .the .Hu- As I ide is. d.i | i host | ls.
Non-1 i m ¢ 1 VP e d O P R e Al W ot R TRt 8 PRt eREas
line of nogkeMrKbetiheYICRED Fgl@@ﬂﬂ@ﬁ&u&{ subbtituti&R thap Sichid® thelRBhkdmert oM
enbyonic -27 kidney cell Tine 293, and Chinese hanster ovary (CHO) cells.

Pr ef er abl yamiBhiapiddy drgsidtie having similaf prGjcockemisalgrepartiesd siadyasenpytidgyicomeof
Hu- Asp prot.eins a e ). The, choice of a suitable expression .vector for
expr essi onalﬁjﬁlarﬂ%’(éegﬁﬁgm% ‘}%o[feg}'poé ;ﬁlg)dg’g a%qtﬁ?rh%r quﬁ‘s/tgﬁﬁ?rbh%w%ﬁ B¢ c e
depend upopyd he Aiesdific GediBmaarhi ad QS tanfigd tesiduls O AREAsn, ADGrok§l redilldisn t he
skill of the ordinary artisan. Exanples of suitable expression "vectors
i ncl ude pcBiasd (liynwir arageiv)residaesFhviand Phyar Furdica irBponasion)regandipe efaginged vect or
:' phenotypically silent amino acid exchanges may be found in Bowie et al., Science
247:1306-1310 (1990). Other Hu-Asp variants which might retain subsiantially the
biological activities of Hu-Asp are those where amino acid substitutions have been made in

arcas outside functional regions of the protein.

In another aspect, the invention provides an isolated nucleic acid molecule
comprising a polynucleotide which hybridizes under stringent conditions to a portion of the
nucleic acid molecules described above, e.g., to at least about 15 nucleotides, preferably to
at least about 20 micleotides, more preferably to at least about 30 nucleotides, and still
more preferably to at least about from 30 to at least about 100 nucleotides, of one of the
previously described nucleic acid molecules. Such portions of nucleic acid molecules

having the described lengths refer to, e.g., at least about 15 contiguous nucleotides of the
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for expression of Hu-Asp polypeptides is pcDNA3. | -Hygro (Invitrogen).
Expression vectors for use in manmalian host cells may include
transcriptional and translational control sequences derived fromviral
genones. Commonly used pronoter sequences and enhancer sequences whi ch may
be used in the present invention include, but are not limted to, those
derived from human cytonegal ovirus (CW), Adenovirus 2, Polyoma virus, and
Siman virus 40 (Sv40). Methods for the construction of mamrali an expression

vectors ' : s R, -Bi.ol .
3280 (196355 amon ecid A URTRY Sipklo HEPHATRI G RlSHs ) lpaSEbiomihC,
(Nat ure 3lidctg8of 208} 42 EPfAabOBE/SHEIrs AntIX\WB(D0/1489B3, folloercp bl yasihg des of
the present_jnyention | sq used, to raise polyclonal and nonoclonal
ant i bodi es?f%}ﬁ@ﬁmépéﬂ[ﬁéﬁ&atpﬁp@i(}agzggﬁ?c assays for detecting Hu-Asp
pol ypepti de expression. Such antibodies nmay be prepared by conventional
t echni ques. Selragments o thegile Aspeniastial eupleinagid ipanlegudgsydentringd hereia b o®lland
Land (eds.), | d,.SpLin Har bor, Lahorat ory Press, . Col ring,Harbor, N.Y.,
(1588 - Vol ESIeoR e Haae O RY AR B K rhORE g Rl Bl R bbb
Anal yses, [£8Ba6t asgirindrs (184 Bolymeyse ohiTh R¥aessn (PAYEW SXRh bordbkS BRY be DY, @g@,i c

S may

peptides conprising portions of Hu-Asp containing 5 to 20 am no aci
al so be ustedictest the pecsprescridiu-Gnp obclpislagigh oméd viioe asroyo @b oislas amBowbethasd

after link to, @, suitable carri.er,protein incltudjng.b ot limted to
ceyhol e 11 THRE WBisa oS CRPIGRRE Rl RS bR g by Rl bEWRY al buni n
using var i fidbesC BO&Sprokbéduidsfe HRRYBBNA, dndchdisking] SAEHOMINBORIe to choosea

gl ut aral dehyde, or 1f the peptide contains a cysteine, Nnethylnmaleimde. A

pref erred pept pPhelength suitabiaite diciperiiowe appl sajiog af adPGR, 5’ kKhéi3tprimaisns t he

C-terminus of Hu Aspl or. Hu:Asp2 .conprisin EVVVNDESSL VRH SEQ I D
NG 50) | orcPIRERAd Bl SR S A pucT g apdare Ty A P AS
nucl ei ¢ acisglaiin@ Gl 2%y Blat sdiRemicqRRIBcohRMRIBhAIREIREIc@l SO val uable for
chronosone identification, as they Can hybridize wth a specific location on

a human -28 ch &r@ AR b |.peal i 0 ile
Hu- Asp2 has beefn)%F%ca ifgg’lc]jnto %fﬁgﬁ%sﬁ&uf%g%%&%h%%eg%eeér@§§{sgggg%eﬁlr5ér[w;nt
need for isléhuélybtides pamptisiup arsingdd-itemdennidicic atid sspenoecapablefof Wiriigowms ome
mar ki ng reagents based_on actual sequence _data (repeat pol ynorphi %{ﬁ%ﬁ are

present |y Bigst Haph® mBN/diskigseast Brpdbraiiut Non(usingyap@nbisegart has
been mppe&qpﬁnec%b 1? g g%&&r&f‘é QIR ol Ci%%é@ﬁﬁt%%@ PRPX?#) Gitlsef@si tion  of the

sequence on sone can be corre e geneti c map data. The
rel at i onshplizopatiesides gaties TandspinReds asd tdistqizavsrobeaihndphedsp o t he sane

chr onosonal region can then be identified through |inkage analysis, wherein
t he coi nhepolypaptidesf physi cal | y adj acent genes is determ ned. \Wiether a
gene appearing to be related to a particular disease is in fact the cause
of the di sease bemotlivensyset, thetipyaritios dndbydes lpasp pgypertidenwither withoutd
sequence bz?s}s%gtgd %fatfiv%clga?tgmagqgcousgﬂt];i];g.céoeth Huljglsﬁ/ll egl%%g-AspZ have canonical

acceptor sites for Asn-linked sugars, with Hu-Asp1 having two of such sites, and Hu-Asp2

having four. Hu-Asp expressed in yeast or mammalian expression systems (discussed

below) may be similar to or significantly different from a native Hu-Asp polypeptide in

molecular weight and glycosylation patiern. Expression of Hu-Asp in bacterial expression

systems will provide non-glycosylated Hu-Asp.

The polypeptides of the present invention are preferably provided in an isolated
form, and preferably are substantially purified. Hu-Asp polypeptides may be recovered and
purified from tissues, cultured cells, or recombinant cell cultures by well-known methods,
including ammonium sulfate or ethanol precipitation, anion or cation exchange
chromatography, phosphocellulose chromatography, hydrophobic interaction
chromatography, affinity chromatography, hydroxylapatite chromatography, lectin
chromatography, and high performance liquid chromatography (HPLC). In a preferred
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I n anot her enbodi nent, the invention relates to a nethod of assaying Hu-Asp
function, specifically Hu-Asp2 function which involves incubating in
solution the Hu-Asp polypeptide with a suitable substrate including but not
limted to a synthetic peptide containing the O-secretase cleavage site of
APP, preferably one containing the nutation found in a Swedish kindred with
inherited ADin which KMis changed to NL, such peptide conprising the

sequence S R I D. NO._.54), i n-acidi ¢ buffering sol ution,
pr ef er abl y%%@?@f %I( glgi% earli?’llér\ll[ggg éso?&ﬁlte g gon&lePF‘BﬁgP Boly E@)é%ﬁféﬁ’ﬁ!ggn%ﬁ usi ng
cl eavage oéngimeringephhidacymal &ronel kaywhitdPrapesies SBRE BrthtatH e aa@iiogr aphy

as a measure of Hu-Asp_ proteolytic activity. Preferred assays for
pr ot eol yt i ef sehistiding aging %‘Cz@quﬁgléi ealloy prudivetieniby biagingde nickshiynmelikizedat es.

h sui ' ' whi have..at t.ach ired
e sonor EATHRLABHER SEbH e BT A S WRkADe B Fush R R R
di ni t r ophenmlted td s PT&Hityd, Yhe BYE EpitdpalandltRavagepitipe! ARl PSiRhiod EludYs 26

Hu- Asp results in increased fluorescence due to physical separation of the
f 1 uor ophor #1iighlg njeisamencrsprepding but nat dirdied i gluiathigseAyttansferasg opgpltose

proteol ytig activi il of he ui tabl e strates that include the P2
Pra By fin@Eintitet, thipkdifnd fEBodMbhARIE SRR TRo i souleB s ot o -
ni t r ophenohddetOHBIT -Btmaiis &g Hu-AkPBe, mSUs hddbato Gk AR Ybr bhigt

results in an increase in optical density after altering the assay buffer

t o al kal i nROSHHDS witham BeHé-Aspdpelypenitde. t he i nvention relates to a method for
the identification of an agent that increases the activity of a Hu-Asp
pol ypepti de sel €ht patsdnt amehtien grorgatetinsicstorsngmyofsinguhépplyhucléttidasp2(a), and

Hu- Asp2( b), h hod i Si -29 det 1 ni t tivjt id
- aep 2t o) alsitienat ihe LpYEBUBR.¢ ol Sé‘P_S ( _aeilé@gsf%raéneﬂ%ﬂgﬁacrhewaﬁ%%ws@ﬁ{e%s3? a
fest agent pordiciddelic GRIBAAE I Evaih Vidphebind@hs b RurRd] dneply de

determ ned" i presence of said test "agent to the activit aid
Hu- Asp pol inokgts alecledgile markee dnd an bhiginal sephicetiof, fagirdpdgetion ageinisf. wher eby a

hi gher level of activity ip the presence of sajd test agent than in the
absence of Bseguge &'@é‘ﬁve&a%f‘ﬂf’ﬁﬁ?vé‘%ﬁ%‘ﬁﬁ%i’o%‘?mld?%?fpr%@%?m €increased the

activity o i - I i r, W th

i nep pol oRfidiegitie iR bRk Sfove b Eclor B5: the ERfleforP BT IR et L)

expr ess HupwspredsTheldct@as incdudedNA epcodisphwyr ofthe Her gf polypepsided dwacribed

enbodi nent, the invention r?.l at(tfs to a nmethod for the identjfication of an
t

agent t hat 2bweeheley, ppablydinged {p witable tignsceiptippal pp EpRslonabiegel?o®y f r om t he
group congj St : ; - 2001, it od
conpri si ng§é %ﬁ%g’tsg;%kg?@g&%%ﬁégg%?g%%%&cl)?ﬁfgg’l @Hﬁﬁﬁﬁsg %b?@lg%ﬁﬁ%{e& in the
presence oExanplesbf reggletiry sstmendes tilpdudehismsaeptivhalpromsterggpatatorgod (b)
conparing the activity of said _HH,-Asp pol(%/pepti de determ ned . in thf
presence ofiigaees.iRNAgalasomabbindipz sHes, ¢nd JPREPPIEAG SPANGRCES BN SPBEBL i de

determ nEdtrgﬂgc}iBgor?BﬁﬂPeﬁl@laﬁf)n.s Riufleb et se&gﬁﬁgé are operably linked when the

- regulatory sequence functionally relates to the DNA encoding Hu-Asp. Thus, a promoter

nucleotide sequence is operably linked to a Hu-Asp DNA sequence if the promoter

nucleotide sequence directs the transcription of the Hu-Asp sequence.

Selection of suitable vectors to be used for the cloning of polynucleotide molecules
encoding Hu-Asp, or for the expression of Hu-Asp polypeptides, will of course depend
upon the host cell in which the vector will be transformed, and, where applicable, the host
cell from which the Hu-Asp polypeptide is to be expressed. Suitable host cells for
expression of Hu-Asp polypeptides include prokaryotes, yeast, and higher eukaryotic cells,

each of which is discussed below.

The Hu-Asp polypeptides to be expressed in such host cells may also be fusion

proteins which include regions from heterologous proteins. Such regions may be included
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whereby a | ower level of activity in the presence of said test agent than in
the absence of said test agent indicates that said test agent has decreased
the activity of said Hu-Asp pol ypeptide. Such tests can be perfornmed with
Hu- Asp pol ypeptide in a cell free systemand with cultured cells that
express Hu-Asp as well as variants or isofornms thereof. |In another

enbodi nent, the invention relates to a novel cell |ine (HEK125.3 cells) for

measuri ng ssing. of .anyl oid (3 tide (. fr t he | oi d protein

orecur sor T SR ¥ £es sy L, PGPSR AT e bR s i <

ki dney 293 FeekbasnglEfEs2g8dnce whiddis 41 Gpssprind Ggned gkiidedan ib¥ ek ok f@me® IRES- EGFP

(d ontech) containing a nodified human APP c%)NA, an internal ribosone entry
2

site and afXBEFEAEERFIYEcAPNAUSHEREe fr 2 signs pepiide eemioydrglerrimahke Bisetbnd

cistron. Th P %I [ ' i codons:. to the

car boxyl tél‘?'rfr‘]é lr?ﬁggo tﬁ%sng%ega‘f? %Og@léte%ggiﬁg gs.; {T%I%éc?/%cgr@%%sp?&%lrnoc essi ng of
A(3 pept i deofpesinp tiedig@¥PBeitidel M sifredl heptidl that i Relctiohal AP tHRaRehdR! hadf @glessi ng
is 60 fold higher than is seen in nontransformed HEK293 cells. HEK125.3

cel I's wil IPrgpaotgsextaceiyar spseesipn obthedbmpsp pelspemide. Prefpisbly. Aezigabt i de

processing._This. i ng,Lo I ifclu ition of | ¥si ne r.esidues to
Phe G ter nentngs MY RCHeARg fefthe e oL AR o Srea B P Sn BTG
acid i sof orcgB, No@-linsighg er@Emptes W%ﬂ%ayéqmgndw&@& c&ibe fi2Unl practicing mn AD

i ncluding the Swedi sh KM *NL and 17- *F nutations, to Cterm nal

fragnents ofveappn inpluds theyeasbkicios gndiiedgneybep mafpsingeades il deseet @hivage
site, to Gtermnal fragnents of APP containing the O-secretase cleavage
site whi ch have Ihegrefopet abbydimientk &t Hu-dsppolypemide widll besi fysiah ppapinivetec or

menbrane insertio nd secretion, and t.o Cterj nal ra nts, of APP whi ch

nave been ddrSasRperRadsEiaR e B tuiale FRAToBGr FEPEN e le

I nsertion Qﬂga@ﬂﬁﬁl@ﬁabﬁﬁﬁﬁ'ﬁgecﬁf()? SR  fihc RRC&IdGE HGﬁn%n&%e RRlon! groieined to
oteln or a such that (

green fluorescent p kal i ne phosphat ase, 3-secretase
cl eavage r abedseking parmer.eparaxemple; tdiedilr Alp podyptigidsunfyaloemodified td somepeassi ng

t he pol ypepti de. vi ng generally descriheq the invention, the same . wll| be
nmor e readi IR?W‘?H@EE%B%“SI%PW@‘%%@ pF‘BBfaﬂ]é( Ginds tB\ﬁ%ﬁbdlg&B%?eésqr REALh are
provi ded b Off 1] L : vk eRoe g | 1L d XAMPLES
Beanpl o 1: " oarapalin SphRley 8RR oBphncl 0L ARHEHIOAS MBS o o
of Aspart emBghtianstes,, GSilithg, aehOidpiAcsignad sequen. tagl dgavil bAspderstpbd By ohease
Genes in Wrnpep 12: terials and t.hods: C assi.cal, aspartyl. . proteases
such as perﬁggﬁ?ldﬁﬁher%% lﬂg@'@gg@ﬂgﬂ%g ’E?ﬁ‘éngzesstaPGg’mﬂséo %Hd#pf&ﬁﬂ © fiyY
bring two i I [Wea) bl i hedied RhESEe are
enbedded i ?@ﬁ%‘*%h%é@@?*%é%ﬁ%@g %ﬁf;d%ﬁ@g%‘fﬁ%gﬁeﬁ ﬁaﬁ%@b%&wdﬁﬁ% e o
DSG act i vdraintentsitbéredf, appesy protin abpptide ehicdhendd3h8peptile; hehentherfd, AGut at

about 65-70 in the proenzyne (prorenin, pepsinogen). This notif appears
agai n about!@&50- 200 resi dues

Suitable host cells for expression of Hu-Asp polypeptides includes prokaryotes,
yeast, and higher eukaryotic cells. Suitable prokaryotic hosts to be used for the expression
of Hu-Asp include bacteria of the genera Escherichia, Bacillus, and Salmonella, as well as
members of the genera Pseudomonas, Streptomyces, and Staphylococcus. For expression
in, e.g., E. coli, a Hu-Asp polypeptide may include an N-terminal methionine residue to
facilitate expression of the recombinant polypeptide in a prokaryotic host. The N-terminal
Met may optionally then be cleaved from the expressed Hu-Asp polypeptide. Other N-
terminal amino acid residues can be added to the Hu-Asp polypeptide to facilitate
expression in Escherichia coli including but not limited to the T7 leader sequence, the T7-
caspase 8 leader sequence, as well as others leaders including tags for purification such as
the 6-His tag (Example 9). Hu-Asp polypeptides expressed in E. coli may be shortened by

removal of the cytoplasmic tail, the transmembrane domain, or the membrane proximal
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downstream The proenzyne is activated by cl eavage of the N-term nal
prodomain. This pattern exenplifies the double domain structure of the
nodern day aspartyl enzynes which apparently arose by gene duplication and
di vergence. Thus; NH2------------ Xemmm - - D25TG -------------- Y-------
Dv+25TG --------------- C where X denotes the beginning of the enzyne,
followng the NNterm nal prodomain, and Y denotes the center of the

nol ecul e where the gene repeat begins again. In the case of the retroviral

enzynes sugdpid@s Hlﬁl@ksb"p\o'ly@éﬁt‘i&@%ﬁpreﬁﬁﬁﬁ Ee&flieﬁ@fbe BFhdhed in @ﬁﬁ{efr a%lut)féeform

t wo- domai n structures of well-known enzynes e pepsin, cathepsin D, renin,
-31 etc. Thegs mv&olnide@m@@mnnay drunayana be prasent asan 1m¢1uampb¢@yprﬁtee| n

precur sor CO“@%le,%g@;?pepﬂﬁe m%a%ﬁf e(c)il soﬁﬂ)?et l%} gnusang)canet lblal \{Jr%u%déh h%(%tgl%n be

r epr esent e"BYY NP YREPICE My DSerpEed soluble Oy guaniaine HEL, nmononer "

only has abenHurdf9, thén re?@ldb@uﬂe‘%ﬁEﬁﬁ?l'e)foxﬂ@ﬁe‘fbf%'a%ﬁp@\?ﬁ&tﬁﬁﬂBg@lﬂutugrpori he
ot her aspah%y prot ease "diners" which have of the order of 330 or so aa,

not count stshiatoN: suetahieraghiequs bdfemi I the'ﬁh@tﬂwe pirdfedn bérgtHhu-dfsp whae peukesdyot i ¢

tyl t t ff | t h EST.
ool T eett onbShE PRt BstionS TPl be PRIS R nbie b el ofr e aehesEpicn

nucl eot i deg sechd sﬁ@aul@pﬁoma§e GRHG%s WRMLE iRRuHdR Yy {RuSRaR.R0t h aspartyl
protease active site motifs. Instead, we turned to the C. el egans genone.

The C. el
these, roughly %%?%B%O%Eev%&%&%@ééﬁ pioRu L B FBHIG St RN Snortd
hypot het i caherpgiic scdaditigmbrieieci{cORBlichgameb gaferdllyasreddd, 2. &, hﬁprotﬂ:&i tbase

Wor mpepl 2. W used this database as the basis for, a whol e genone scan of a
hi gher euk&P8fBtsantibiotia srpiiangs ok thal, supplist ApaBeTOPIE FRAVERISN ok Midhyarishit Ofne
devel oped L o] A

| ocat i ng pﬁgﬁlg%nék%%ht%adh? "m[b% ﬂ%%%gﬁl%%égﬁ fée# sﬁ&mggplﬁg\[éﬁﬁ@op B?Qfg sear ch,
Whi ch was Kepes! sGENMOCidr (frdmtga)l FRRUEK vealots @Al Béthesdaphid))nBloeqipt of t he
aspartyl nmotif. BEG N{RS=">"} /* defines ">" as record separator for FASTA
format */ vectosdSuatgene) ET, veoirey (Novegemaad pREcrecoss (Qiggi+/ i f (pos>0) {
rest = substr($0 pos+3) /*get rest of record after first DTG/ posZ =

i ndex(rest, " DTGHu-Asyf inayl alse boeaprcased in yéas(jpss cedi3)frqm ?gmerra {chaidag n" | " >", $0)}

(/‘b; rergg::)][ Zhba;ﬁhéwl%ﬁ%s T M}’%&j@ #&@ﬁq@?m@re?erré’de ye\:,c\l?ﬁlolsltss are Lg' ce?ewsrme and P,

ftp. sanger ,agoMKk/ ReRéGREBRASBSHIG (TR axf &ﬁ%lﬁ SHHYNERIAhh@Re GORf A2 NG at

| east two DTG or DSG notifs. Using AW | d each record to 3000

char act er s yeast plasmid, an autonomously replicating sequence (ARS), a promoter region, sequences
for polyadenylation, sequences for transcription termination, and a selectable marker gene.
Vectors replicable in both yeast and E. coli (termed shuttle vectors) may also be used. In
addition to the above-mentioned features of yeast vectors, a shuttle vector will also include
sequences for replication and selection in E. coli. Direct secretion of Hu-Asp polypeptides
expressed in yeast hosts may be accomplished by the inclusion of nucleotide sequence

encoding the yeast I-factor leader sequence at the 5° end of the Hu-Asp-encoding

nucleotide sequence.

Insect host cell culture systems may also be used for the expression of Hu-Asp
polypeptides. In a preferred embodiment, the Hu-Asp polypeptides of the invention are
expressed using an insect cell expression system (see Example 10). Additionally, a
baculovirus expression system can be used for expression in insect cells as reviewed by

Luckow and Summers, Bio/Technology 6:47 (1988).

In another preferred embodiment, the Hu-Asp polypeptide is expressed in
mammalian host cells. Non-limiting examples of suitable mammalian cell lines include the

COS-7 line of monkey kidney cells (Gluzman et al., Cell 23:175 (1981)), human embyonic
227 -



| ess. Thus, 35 or so larger records were elimnated manually from Wrnpep 12
as in any case these were unlikely to encode aspartyl proteases. -32

Resul ts and Di scussi on: The Wrnpep 12 dat abase contains 12,178 entri es,

al t hough sonme of these (<10% represent alternatively spliced transcripts
fromthe sane gene. Estimates of the nunber of genes encoded in the C

el egans genone is on the order of 13,000 genes, so Wrnpepl2 my be

esti mat ed i . Qreat.er an_90% of the | ega en .Eukaryotic
aopartyl P ERlngaRR Y IR RamhEt et (T8 JRe BERRY vt Rhrrbm
ancestral @ane(CHY) étRtiomed Facdkpeemph of HAK & p}@t_ehﬂqm&h%l\éq 1gite notif
D(S/T)G located from 20-25 am no acid residues into each donain. The

retroviral (e.grhe doMcRiQLBRM eﬁfressfoﬁtﬂe%F ?cﬂ‘%g 1%9501959&1@%??&5}? e honodi ners

of subunits which are honol ogous to a single aryotic aspartyl protease
domai n. Arpolytikpsdesi qithavmsentvadvillofseanse depiend upom theepidfic damabaia Hostrcell

proteins in.which the S/T)G,mpt.f occurred, at | east twi.ce. This identified
>60 pr ot eitﬂé’_‘a\ﬂs‘?#?’f‘% ‘B%lé“g%e %ggo_#f%‘f’lof nary;agiFan. kﬁ%@@ﬂ’ HIRBL cxpEasien
sel ect pr Gfe@ioRSinciufle PEDRIA 3t (S 1RO} AN PIL T(ﬂ?arﬁ%ﬂﬁgié’tjecl‘gp W}éf%ﬁﬂ’é@svector

suggestive of a two-domain structufe neeting the criteria described above.
| n addi ti diy expressiPROSIHIEAsp kalypaitides srptDN AR -Fhgpa(lhyitropet &xpeessiohi ve site
pattern PS0014]1 was, used to searc VbrnpepgiZ for candi da(;ve aspartyl
pr ot eases. VWL 105 85 1R mampghignehospeellsypgpinplydg transpriptiprabapd fragslgtionake: it s
status in 1384 seg'H&Jc@é Gerfeli $RonTeRal eﬁémgslkc%ﬁ#)ﬁ@%@a rohibtsr @gu LAl & an

f I i O " "thesé, s ¥ n

over | appi ng set Wor npepl 2 sequerices. even sequences contai ned
two DTG orenBS@enmiqubsceamtidhhmapPROMHEN depaedent invaittindaslaedadut xe nst ligited
pattern. qliszhes seven, three were found in_the sane cosmd cl one

(F21F8. 3, e ,ﬂvs% opyrpanzgytarpegadasinug (CVRDy Adergyinug gr Belspma ymaandy of
ot ensi ve T B O o P B R R et s e
gene cl ustaee disélddetly Sr2xamgleFR1AkBafh,and Beveldds!, Celieiel SR80l P8ONIGosmasi ngl e
Vor mpepl 2 ¥ &l U8 1860547 OA8a] Lihoh boSEahel g G g AU SR B0k ERsbs 1 n t he
ear chowi oo e D O ence agai nst SW S PROT, GenPep and  TREMEL

led that RL2H7.2 t | t_worm honol to the k | i
Lpartyl pr ot cadbwo et b ERET b RS ARE R P it o atiSe BV oot Rl o0,
whi l e CEASEbnocEﬁﬁF&t?de&LEﬁcﬂareaﬁélﬁﬁﬂﬁ%r?os{i@amﬁ far aétgéitﬁr%‘glqﬁfAs}Wi ch had

the | east sequence honology to the manmmalian sequences. - Di scussi on:

APP, the prodgeniile expression. g“%h antfhodigs maydreqrepied bk snvantionsh thehejques.

[ racel LAl RO SO b hoRERE S 39 b ET HHLE RN O ch s st Tt e
Harbor Laboratory Press, Cold Spring Harbor, N.Y., (1988); Monoclonal Antibodies,

Hybridomas: A New Dimension in Biological Analyses, Kennet et al. (eds.), Plenum Press,

New York (1980). Synthetic peptides comprising portions of Hu-Asp containing 5 to 20
amino acids may also be used for the production of polyclonal or monoclonal antibodies
after linkage to a suitable carrier protein including but not limited to keyhole limpet
hemacyanin (KLH), chicken ovalbumin, or bovine serum albumin using various cross-
linking reagents including carbodimides, glutaraldehyde, or if the peptide contains a
cysteine, N-methylmaleimide. A preferred peptide for immunization when conjugated to
KLH contains the C-terminus of Hu_Asp1 or Hu-Asp2 comprising
QRRPRDPEVVNDESSLVRHRWK (SEQ ID NO: 50) or LRQQHDDFADDISLLK (SEQ
ID NO: 51), respectively.

The Hu-Asp nucleic acid molecules of the present invention are also valuable for

chromosome identification, as they can hybridize with a specific location on a human
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prot ease. Dysregul ation of a cellular aspartyl protease with the sane
substrate specificity, mght therefore provide a unifying nechani smfor
causation of the plaque and tangle pathologies in AD. Therefore, we sought
to identify novel human aspartyl proteases. A whole genone scan in C

el egans identified seven open reading franes that adhere to the aspartyl
protease profile that we had identified. These seven aspartyl proteases

babl ise t t : t, of h ' i npl e,
Pt cel | TGRS, | dfisASTTEEef RERIGIT0 Sy e o8, ShIERTE 0 s i ©
prot eases [Ygdligedtd chrémoSn@gBNR 3L h Phabadd yurrcdl A&R1 BY idduityigapdremlal an

ancestral gene. The other three candi date aspartyl proteases (Tl 8H9. 2,
R12H7. 2 arfdfeepn oxhpymegeme, polemachrompsonee hadkbigogyeants brspdrain refnalgeqiisnce

sequences. I ldentifi 1.0 f | - Humgn artyl Proteases Using
Dat abase %@r(\@%a@(ﬁggﬁgﬁ%ﬁﬁﬁ iagF?rﬁsgegf\l/gfa ‘éér}?%é%sfogﬁlgﬁw?ﬁ raglzox%%%?oﬁaglpg‘assi sted
anal ysi s afindeQlseqadrbagebeent d ahdpReRdthloathsemhypeRiondte Igﬁ?ﬂb&ﬂ 6§i6on

Exhaustive honol ogy searches of EST databases with the CEASP1l, F21F8. 3,
F21F8. 4, ardhEzurgice ondhe eliremeséns Pavba ewrictaiehivith gynatisvedp desemilld an

honol . TBLASTN h i,t h R12H7. 2 showed honol t t hepsin D,
cat hepei n TEaiORITPREEREGRS Bud s il RoR AP R R eGP a8 e
DTG noti f mbiohichn tHE bRGddnGgies iirBugtbliikagt afnlyad, hadrdi® tHed®itefivanadyf addi ti onal

novel manmmalian aspartyl proteases. This indicates that the C. el egans
genone pr abebicgllxadiaceinhgenss isdetergiimagh aVhsibersograt anpgsaingyo be plaedtose which in

manmal s is_represented by.a gene fam,ly.that arose through plication and
consequent]@)artr't?g\1 SR G ek 1%Facgﬂle6?%%535‘{?'}}5%(11&6@&%?3“11%?% tgrgg*l%cggg CWYHF18Ho. 2,
t he remai Nhpdudleic Qb RGB[SSE BUORER arfed@Nind iRdects@ uRtidludiSTs whi ch assenbl ed
into a contig encoding a novel human aspartyl protease (Hu- ASP I). As is
descri bed above.ii : 1 5 L agai nst
SW SS- PROT rev:IgI a@gﬁéﬁéﬁ?h?ﬁéﬂeg@ﬁ% \?Ig%s@?g&%gtf ﬁ%h?n%ﬁl?ﬁ?fgg%ﬁé ggﬂlg llggned W th
the acti vianstidre speefficailh éfu-Aspiafiunytiorpwhick dsedves Extubatsig meplutiopdhd Hinvispr ounds
of BLASTN searches _ against LifeSeq, LifeSeqFL,. and the blic EST

col | ecti onEO%YRF@Hﬁ? f"’lltgd‘ SPGQbIEéquFTF@ﬁPQIEQ‘n&gP“( R lignt 2 Sypinghq RRPUAR 5t

assenbl ed | a_ i t [ LSini [ nd in
publ o 1 oy B R e R At thad et TGSy che COhEmiEPAC hiuh

( THC213329%0uhy infhBwedish kindteel With inGeritede\Raswhich KNI T8 GingedtoeNIL) Bh aepiateat i on

indicates that they failed to find any hits ip. the.datahas rr. the contig.
Note that areprisimrdhe sgens SSVAD AL ThRreHS i e oul R Eot |
that we as : : | t r se EST
sequences ﬁlﬁﬁg%bgg%%%r@?ea %g’ﬁg%@ntlﬁg%ﬁ%%ggss&E%i #nf&sfezgcgﬁgac?égggés%%cyt e

cl one 7003gcbid3 namétotcethigh peréoraikddAliquid GanBanigraphyes ainorasurea b &hu-Ad0530,

respectively). . . ) .. e
proteolytic activity. Preferred assays for proteolytic activity utilize internally quenched

peptide assay subsirates. Such suitable substrates include peptides which have attached a
paired fluorophore and quencher including but not limited to coumarin and dinitrophenol,
respectively, such that cleavage of the peptide by the Hu-Asp results in increased
fluorescence due to physical separation of the fluorophore and quencher. Preferred
colorimetric assays of Hu-Asp proteolytic activity utilize other suitable substrates that
include the P2 and P1 amino acids comprising the recognition site for cleavage linked to o-
nitrophenol through an amide linkage, such that cleavage by the Hu-Asp results in an

increase in optical density after altering the assay buffer to alkaline pH.

In another embodiment, the invention relates to a method for the identification of an
agent that increases the activity of a Hu-Asp polypeptide selected from the group consisting
of Hu-Asp1, Hu-Asp2(a), and Hu-Asp2(b), the method comprising
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TBLASTN searches with the assenbl ed DNA sequence for Hu-ASP 1 agai nst both
Li feSeqgFL and the public EST databases identified a second, related human
sequence (Hu- Asp2) represented by a single EST (2696295). Transl ati on of
this partial cDNA sequence reveals a single DIG notif which has honol ogy to
the active site notif of a bovine aspartyl protease, NML. BLAST searches,
contig assenblies and nultiple sequence alignnents were performed using the
bi oi nformatics tools provided with the LifeSeq, LifeSeqFL and LifeSeq
Assenbl ed dat abases from .l nc tﬁ“e. Predicted protein notifs were identified
using either tKe Pr Sé‘ﬂfﬁmmg)c/ F 8RR qfveid; Hi Asp pebpeptdecin thyprepngaofatesbase.
Ful |l -1 ength cDNA cl Oa'ge]gaﬁdiﬂ-llhcébs&hcér@ﬁlt@&%fgeﬁt,eéﬁﬁ ng frame of C el egans
gene Ti 8H9. 2CE was used to ery.l.ncyte .. LifeSeq and, LifeSeq-FL databases
and a single el L@troﬁ?%p%rénsggtﬁﬁﬁ Wr‘&fCﬁﬁ?‘éﬁ?"@%&”?%é@%@@%&@H@t ect ed.
The 5 nost cDNA cl opesénvetofisasid cesnbgapt toliB6 38R0ty ofasidddi-aAisp@dlypbpid | ncyte
and conpl etely seque ot h .qranslation of the open reading
qQUeRGETIN R Rﬁ%&éﬁ% 89@ gﬁ salq tg% atgﬁ%,

frame contained t hin,cl.on . T eved presence of the duplicated
aspartyl prot eg\g rel Aihgher fetv 1yiey ’[‘5“[‘%z PrE§ncs f S‘Pﬁée%ag%&l%% the

i nconpl et eabsthe: sfARI BElQke@iindiBites fibr ARPesGREMMs FRAUE &e%ﬁvi%&%ﬂﬁ—d by

5" Marat hon RACE anal ysis using a human placenta Marathon rea
tenpl at e ( Gisppebyeettide. Augh teststcas ba perfamicgoritic Heo spdmlypeptiden s@dlcide ¢ f or

the 5 end_of clope. 186392 s,paired wth the 5 -sense priner specific
for the MaP&tSH ﬁn$ggé§u§'ﬁ9§Cm@qntpﬁteeﬁp'ées%ﬁé}b&?rasiVﬁgq Hev AP %b“@ng?rquéﬁw-
products were directly s%gaenced by cycle sequencing and the resultin
sequence assend! @@ embpdunens dhe myehiym relatpado 2 gstiyniofor theyilentidicetien elompl et e
codi ng seq - -1 ( I | - ver i nteresting
features a?%éﬁgﬁlgggﬁrﬂlg%f?lﬁgaﬁé }?Fnogray@%rﬁbgﬁg%g@?%t%%esé?%gﬁegﬁoo Lg-m%pt (Figure

1, -SEQ | D bimsis#ihg oTHe-AgqyEncRsp2ed)| &idiSu-Asp2@Nahe PRHoddBmprisHbdues 1-20 in
SEQ ID No. 2), a pro-segnent, and a catalytic domain containing two copies

of the aspartyl (a)pr OH&@ﬁﬁnﬁfgtthélsctﬁiit&%f@aH!Hu-AggﬁlP%ideTﬁﬁggggs%mfﬁ% en

the first and second active site ndtifs is a resi shoul d
correspond to the expgatead &ithe abfenee cfi atgtagenteaidar yoti ¢ aspartyl protease
dormain. More interestingly, the sequence contains a predicted transnmenbrane

domai n (resi dueg)469edfariny thi-arthvilyNd sZifl HNBALp bblspéptiderdatcamedhh 63 suggests
that the protease is anchored in the nenbrane. This feature is not found in
any other aspartyl Prestneaoésaidieshagegt tortha agtimity-gfspigtin-Aap relypeptsoNAs: As is
descri bed above in e 1. i fle. .the Caenorhabditis

el egans dat abase W)Fén%g%ﬁ@%&%no@ggﬁﬁf%@%ﬁ%@%@g b pr ot eases and subsequent

i ni f h EST dat ab led a h thpl og to the C el
gene T16HD. 21 oNBPEEH 2 R BSae, Guot AP TTHE PIECBHLY EPALSHAES H B AUDACP! s

used to QqUEkNndcWf sAIINBE aRBktahdBes that said test agent has decreased the activity of said
Hu-Asp polypeptide. Such tests can be performed with Hu-Asp polypeptide in a cell free

system and with cultured cells that express Hu-Asp as well as variants or isoforms thereof.

In another embodiment, the invention relates to a novel cell line (HEK125.3 cells)
for measuring processing of amyloid [ peptide (AP) from the amyloid protein precursor
(APP). The cells are stable transformants of human embryonic kidney 293 cells (HEK293)
with a bicistronic vector derived from pIRES-EGFP (Clontech) containing a modified
human APP ¢DNA, an internal ribosome entry site and an enhanced green fluorescent
protein (EGFP) cDNA in the second cistron. The APP ¢cDNA was modified by adding two
lysine codons to the carboxyl terminus of the APP coding sequence. This increases
processing of AP peptide from human APP by 2-4 fold. This level of AP peptide
processing is 60 fold higher than is seen in nontransformed HEK293 cells. HEK125.3 cells
will be useful for assays of compounds that inhibit AP peptide processing. This invention

also includes addition of two lysine residues to the C-terminus of other APP isoforms
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usi ng the BLAST search tool in human EST dat abases and a single significant
mat ch (2696295CE1l) with approximately 60% shared identity was found in the
LifeSeq FL database. Sim |l ar queries of either gbl O5PUbEST or the famly of
human dat abases available fromTICGR did not identify sim|ar EST clones.
cDNA cl one 2696295, identified by single pass sequence analysis froma
human uterus cDNA |ibrary, was obtained from Incyte and conpl etely sequence
on both strands. This clone contai ned an inconplete 1266 bp open-readi ng
frame thatnchiiogithd 72148@ 7Ziammcaasidiispbrmpdp isodenisul AR kadngmuiatipns aod  ATG
on the 5 .epd. Inspecti.on of .th i gted nce reveal ed.the .presence of
the dupl it B éz’oplﬁFW}“gﬁﬁ%Ma@éﬁ gﬁj?@\ﬁ% and P h T st C‘é%‘B’é‘EaAt ed by

194 ani no fRehdntso APBUGSH -S4RSE %egﬂhigg YarH B Bf%fe%ﬂe@a%@ Eleh®lRARE S0 € tehhRial

Li feSeq EST database identified an ditional ESTs, sequenced from a human

ast r ocyt e faBiantsiof AdPycont3869 98) 3-sechedase cigapagersald whickchavedienn aptally dink¢d 5'

| atj 1 I 6 95. 438699 . _obtai fr. I t
2nd conpl & 8 oS b RetH SRR DEREHIE e AR SR AN ] G IGPInE] one’
4386993 andoml-ARS L APPOLReh RO bdeARPelabBinkb@ L REEARRa RO HGHidk is: open-

reading frame by 31 amno acid residues including two in-Trane translation
initiati omentweionisseres pad sectdiien pné 8 erpoetenfeqnimectinduding botme lisdi@d tono

in-frane sto odon was = observed stream of . the ATG indi cating that the
4386993 PR SHIOREOI ProtpiB g Kaling HRasHRAtS, Wb L fricetetess Fleavagedelitibnces of

cl ones 26?1?521% A Dr83B099R EABREEHr &11¢ 3xprRadify Ma by tion in clone
2696295 rel at ??/e 5 c{cﬁone 4386993 t hat r)é%ul ts inlptﬁ'g nseerti on -36 of 25

addi ti onal am cid resid al 6 : ' f 1 -
codi ng sequengga‘@ré%g?ee?azfry n‘# %gr%# e@ﬁ%&@%&%& ﬁgﬁaﬁﬁl@%ﬁ%@irg&d@ iuﬁgelgﬁ)ﬁﬁnan
hi’ ppocanpiss refdadnt he ther HOWIRRNA waicl arEChanicddl) waroBilhRthliGenseare
oligonucl eotide priner specific for the shared 5 -region of clones 2696295
and 4386990t inkendpdiy bRNitiiE h the 5' - sense priner specific for the Marathon
ready cDNA synthetic adaptor in the PCR Specific PCR products were
directly seeNfiFSssby cycle sequencing and the resulting sequence assenbl ed
with the sequence of clones 2696295 and 4386993 to yield the conplete coding

sequence - 2 - - ,
regpecti vgfxf%gg\f/’gr ggf‘) vlelr?? Ef’é%&‘ir}@e‘?”%ﬁbg“hg’r@%ﬁ%f )étr{{eg:égdl M’rzf%ry am no
aci d sequence of Hu- sﬂg'@g eggf}gg ‘g ngﬁgawl(geﬁ@anﬁﬁ}%ﬁ r!ﬁ?,&gp-Z(b)
(Figure 2 and SEQ | 59485 #6 1 orgem{2'sequences contain a signal peptide
(residues 1-21 in SEQID No. 4 and SEQ ID No. 6), a pro-segnent, and a

cat al yti c Mewpul wa@Madipiifntg two copies of the aspartyl protease active site

moti f (DTG DSG)Glaskiial Mﬁ%ﬂﬁoﬁ@ée%@éh dshRpfih 6 randpsseRRdwaciontn Siicurdot i s
is variable due to the 25 amno acid residue deletion in Hu-As;l)_-EZ(b) and

consi sts ofhidié®ldstertsing two4sparivheesieesintepiodinisy witbin thgadiis2(tp) Tagsg are

Hu- Asp-2(a),, respectively.. Mot i stingl 0 e ains a
predi ct ed %‘ﬂ?ﬂgerfglﬁ‘ﬁ#‘%ﬂ@r%‘&‘ﬂ?ﬁ?tffg(r?%@f[gﬁ@smﬁ%e%%?g’wigg%l %%@erj §a£nd 430- 452
in SEQ I D Nave Gl AOR agpbf bt SHdubfedidib 29430GH thonGhizeak Stsut at tfut 6HG0 i Heease s
anchored in the membrane. This feat ure is not found in any other
\ proenzyme (prorenin, pepsinogen). This motif appears again about 150-200 residues
downstream. The proenzyme is activated by cleavage of the N-terminal prodomain. This
pattern exemplifies the double domain structure of the modern day aspartyl enzymes which

apparently arose by gene duplication and divergence. Thus;

where X denotes the beginning of the enzyme, following the N-terminal prodomain,

and Y denotes the center of the molecule where the gene repeat begins again.

In the case of the retroviral enzymes such as the HIV protease, they represent only a

half of the two-domain structures of well-known enzymes like pepsin, cathepsin D, renin,
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aspartyl protease except Hu-Aspl. Exanple 3. Ml ecular cloning of nouse Asp2
cDNA and genomc DNA. Cdoning and characterization of nurine Asp2 cDNA. The
murine ortholog of Hu Asp2 was cl oned using a conbination of cDNA |ibrary
screening, PCR, and genom c cloning. Approximtely 500,000 i ndependent
clones froma nouse brain cDNA library were screened using a 32P-1abel ed
codi ng sequence probe prepared from Hu Asp2. Replicate positives were

subj ected to DNA sequence analysis and the | ongest cDNA contained the
entire 3' s¢nt ] ' PCR
e o N TS R G bl

ol i gonucl gag hutkpolprotaims of geoiifusc They cante Sprepamsdd IDNA sequence det er mi ned
above and a sense priner specific for the 5 region of human Asp2 sequence
fol | owed DNA s Ice_anal ysi s lﬁ gave an additional 980 bp of the

codi ng sequénce. e T emal nder ofq ' sequence of murine Asp-2 was
derived from genom c sequence (see below). Isolation and sequence anal ysi s
of the nurine Abp-“ZngenerPoiiyhangbdaST0GRY se ixastrepRBOshrfimoaioe s t@mpnéd t he
murine Asp2 cDNA was | entlfl‘cefg in_the GenBank EST database using the BLAST
sear ch to&?thﬁﬁglefﬁ@aﬁéi Pofrase gHMRE dicidhive ofthergsder Sp0) or 69 eh@ot 93160898

di spl ayed, %{@g%ﬁqefﬁﬁgﬁﬂr@b]ﬁﬁnt he human sequence over 352 bp.

A i gonucl eot | prinmer pairs speC|f|c for this region of nurine Asp2 were

genom & DA, aant VaRCR fa bt MRkdrdeab R R e eanp i e o RS se ( 25°

cycles) ugifeulvey de@iés HYT émlrecﬁ&is%ﬁm‘él §dq_reﬁce§ ESUEERRnASRYpiBAH Mae%@r oduct s
anal yzed by agarose gel el ectrophoresis rimer set Zoo-1'and

anpl i fi ed2a0 nededsjsles reaadvem thiheatse wntddwmeﬂlkahyﬁo spdnriztle Aspag9 Dpriofeast activat r on

sequence b sed ri son h own cDNA sequ This pri.ner set was
t hen used?® Ef (% twcé&g&p@;&ggnwn%ﬁ %g ?ﬁ&lggnsg%‘i% °¢S cl one was

i sol at ed @ﬁﬁnat&&‘tosco%a‘i’ﬁ‘ﬁﬁuﬁ@?ﬁ 000 bEiREhIERRE, %ﬁ‘%ﬁlﬁ'@z 00 hae &%ﬁ%ecﬂféﬁ@edby DNA
sequence anal ysis. Sho DNA s&quenci ng is Asp2 genom c clone and

conpari soand ﬂletchefembmlr&ngéefgmenn@é Opén Ib@dlhg ﬁam@;ﬂQ)Ré’hdias beenpdaced & theur i ne cDNA
d th [ |- | Asp SEQ | .

The pred: CPBL T rrtzeis Syt s SR i e Bagh BrSERSIE BERe B Shbwed

96. 4% shamg(.f aﬁaawo&e/foe%@wyn bm%éager diBEhn WigbAkS/(RA ve @RERBediCi d

resi due substituti‘ons conpared to the human sequence (Firgure 4). Exanple 4:
Ti ssue Di specifinatly dor this }ﬁxumses g hc)ﬁ)lhﬁﬁvmngMéIﬁZCertafmsl@Datp@rotehhtcennamng and

Met hods: Th b t f H 2 et er m ned
using F7PE oY Bs{rangh SR8 BUFR IR Reothien R ar B CAa PR o,
I ncyta?ﬁorﬁ% Cg&%ﬁégﬁné @ftgg Q%NA?%Q{If pI NCY was digested to conpletion

W t h EcoRl and t Insert purified by preparative agarose
gel el ect This fra “ g;activity
> 1 X 109533%% a}ndom prim gﬂﬁgﬁl}e\é\a%hé&%r%ggsggrggfhﬁ%@Pcf%lfﬁ]k !

pos = index($0,”DTG"™) M*finds “DTG” in record*/

if (pos>0) {
rest = substr($0,pos+3) /*get rest of record after first DTG*/

pos2 = index(rest,”DTG”}  /*find second DTG*/

if (pos2>0) printf (“Yes%s\n”,”>,$0)} /*report hits*/

The AWK script shown above was used to search Wormpep12, which was
downloaded from ftp.sanger.ac.uk/pub/databases/wormpep, for sequence entries containing
at least two DTG or DSG motifs. Using AWK limited each record to 3000 characters or
less. Thus, 35 or so larger records were eliminated manually from Wormpep12 as in any

case these were unlikely to encode aspartyl proteases.
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(>3000 G /mol, Amersham Arlington Heights, IL) and Kl enow fragnment of DNA
polynerase |I. Nylon filters containing denatured, size fractionated poly A+
RNAs isolated from different human tissues were hybridized with 2 x 106
dpmim probe in ExpressHyb buffer (C onetech, Palo Alto, CA) for 1 hour at
68 C and washed as reconmended by the nmanufacture. Hybridization signals
wer e visualized by autoradi ography using BioMax XR fil m (Kodak, Rochester,
NY) with intensifying screens at -80 T. -38 Results and Discussion: Limted
information on the tissue distribution of expression of Hu-Asp-2 transcripts
was obt ai ned from dat abase anal ysis due to the relatively small nunber of
ESTs det ecResiitsugididys¢ivsionmet hods descri bed above (< 5). In an effort to gain
further informathoWampehe? detpisshathsdl, [78@niiies Adpdugestne HohERGKNN%)

anal ysi s was errpl? ed to determne both the size(s) and abundance of

Hu- Asp2 t r BRESPRIt Smapyely Apligddmnsaatairen the simegeer Femetes optheinymbenof

L osues, gk hinkgs B L LS aYEt L Buacl 1 qBReLt okl ke

separ ation® u enat uril ng -con 1ons a

vi sual i zedmhy bhieghmated kngaRE Yreatry tah S0%adA the (1 elefahi Rhakel ed insert from
cl one 2696295. The 2696295 cDNA probe visualized a constellation of

transcripts thagEykirgsal SdailifoRRRACEMhinS t68Sicair s@idRure r%béﬂﬁy aﬂggf{g fofy kb

4
with the latter two transcript being the nost abundant. i&z:ross t I ssues
surveyed, kueesisy Zene dupdicaiip. sEavhrdenmbs¢onsbomidianttiversipanaifdaS/ Thidciiedi n with

| ower but det | e.l evel s abserved al | her tjssues exam ned except
t hynus andgﬁ’é‘i@j%@ﬂw ¥ e?’gflﬁgt‘f@eeaéb ﬂ’&aﬁcihﬁetrﬂﬁlr £ }ﬁéﬁgr@ﬁaﬁ)é’ri n
brain, therenofah§Rddn SORRESHORorhHdiRA &sﬁﬁﬂliﬁ%&%&e% 1@%&3?& }Egiggig- A

simlar constellation of transcript sizes were detected i
r egi ons exewkangdic[aspartsth pidteasy domambAal A WEr tceipt wanoswidpo sadrclpthle 8V orfnipepl 211

| obe, t | | ab d t i h i ghest d in the, dul |
R o P 3l S SRt P AT e B o B s B e B b it b
Transcri pt se Prolr&iﬁ@awuh &b Dié: BFﬁSG%(}(t?ﬂg.' gzﬁaﬁgg%ig&ng%gw%ﬁhéecﬂ th @ﬁ]%ct LRk est ed

for their ability to produce Hu-Asp n uman enbryoni ¢ ki dney

( HEK- 293) oewhish th&f pastrn of tleeas panylldeynajiSosas Bliggastvd sf a Gi-dessinhaostier ovary
(CHO cells, HELA cells, anqjga%g neur obl astoma cell line [IMR-32 were all
obt ai ned f FSRIREBC KttsEa degqr] Y% cultured in DVE containing 10% FCS
except CHO cells which were nmaintained in a-MEM 10%-CS at 37 Cin 5% CO2
until they wer elmdditione Hic RRABEE ekstyetic sadhuira\separtydbrafedst sctf@ site pottgmwer e

| ysed on t iyshes + RNA. ext r act. using,th i agen i,got ex

o rect  nRbeh PSRl Ratsh Swig Sty B B R liogh ¢8| T e
were fract Bastah@d HUTHRAN KETEHeUWP R OSTTE @itshabd: oRStad 1Al - @at adis Res.
transferred to a solid ni_l on nenbrane support by capillary action, and

transcri pt 84:¢1%dal(1229) by hisygen¢rated anioverlapping seaplWerppémadeqenetse O 32P)
glog:,lgg s 3\: ugerl %eeve%rsg(?l?e%cgsecrgn a?gedft(w%rﬁﬂ}to? E)rSd_| Illjlbéﬁpalndq{le FHO’%H‘E aspﬁa\)ﬁgf oactive
protease active site pattern. Of these seven, three were found in the same cosmid clone
(F21F8.3, F21F8.4, and F21F8.7) suggesting that they represent a family of proteins that
arose by ancestral gene duplication. Two other ORFs with extensive homology to F21F8.3,
F21F8.4 and F21F8.7 are present in the same gene cluster (F21F8.2 and F21F8.6),
however, these contain only a single DTG motif. Exhaustive BLAST searches with these

seven sequences against Wormpep12 failed to reveal additional candidate aspartyl

proteases in the C. elegans genome containing two repeats of the DTG or DSG motif.

BLASTX search with cach C. elegans sequence against SWISS-PROT, GenPep and
TREMBL revealed that R12H7.2 was the closest worm homologue to the known
mammalian aspartyl proteases, and that T18H9.2 was somewhat more distantly related,
while CEASPI, F21F8.3, F21F8.4, and F21F8.7 formed a subcluster which had the least

sequence homology to the mammalian sequences.
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detected by exposure to X-ray filmand by i mage analysis with a

Phosphor |l nager. -39 The Hu- Aspl cDNA probe visualized a simlar
constellation of transcripts (2.6 kb and 3.5 kb) that were previously
detected is human tissues. The relative abundance determ ned by
quantification of the radioactive signal was Cos-7 > HEK 292 = HELA >

| MR32. The Hu- Asp2 eDNA probe also visualized a simlar constellation of
transcripts conpared to tissue (3.0 kb, 4.4 kb, and 8.0 kb) with the

fol | owi ng Pécassiare abundance; HEK 293 > Cos 7 > | MR32 > HELA. Exanpl e 6:
Modi fication ofARPPthte(presnmhea%dptBé ph@méisrsiongf fdiks, hlh unddrpoisecdbiirng  Hunman
cell lines_tha rocess AG3 m APP OVI de a.peans reen in
cel lul ar aBOR b’gﬁro?eﬁﬁpﬁﬁE%&§%3‘qu Q&W&%hes FTé?tS@éeCl Hcﬂfé%“? Hi‘?and

rel ease of 54 t ¥ o n
2y | T R e SR B

wi despr eadmaghd t}hmfhrermuvﬂb aamfymgnnerchamsmafbr ccaalseltmhnofels;e plpqucasistaagld r el ease

A(3 peptid | evel s enous APP ces re low and difficult to
detect by Earhloﬂf%mp‘f’ib “% ec R Spighi E’c‘ﬁ%‘g &0 g@} é‘é%qrwgpfqeftsta f or med
cel I linesyppp O%hétﬁ@%caﬂfm'ﬁp Ble ?Hﬁshd@lﬁﬁ‘fbﬂcs@ve%[gpeﬁrr%%?g'sfr&}ﬁes Y6t mee b g

serendi pi t ous servation tha addition of two lysine residues to the
car boxyl tmpmmmomﬁseqﬁﬁﬁhﬁhmtmlwsémtﬁmd ghessessemappsttyll proteases ipeabablihi s

allowed us to creteatran r med gllnethat re eas &f tide into
the cul t ur &ORYES %&mlflﬁ’@CP R PESYC \Pé‘i’t%“FSE’oa%}G’@ lce}&}ét‘é y&e-and

Met hods Iy i’c‘:ﬂifrﬁ @,q:g 2913 ) were
obt ai ned m%%%nﬁ%hﬁde s ect%?yhﬁ)ﬁégﬂ%S%a&ghhldgﬁ?{ggas rom %E%Belg

a i gonucl eaxfose:ib;sdnﬁ;ﬂrcamn af aroamcesisil penct e pibky thereanadidht@iaapared ptdtemey PCR)
ware purchased from Genosys asm cont ai n human APP SEQ |1 D No.

9 [nucl eot (H&ﬁ%%g{l@%%@dl\%l@gzm?ﬁe %u%@ctpélry il%gg OSBanmﬁ@ala?%&f

Nor t hwest ef H?B %{er3| ty Medical School. This was subcloned into pSK

(Strat agene%21 he Notl site creating the plasm d pAPP695. Mit agenesi s
protocol : The Swedi sh nutation (K670N, M571L) was introduced into pAPP695
usi ng t he Egunpledgédestificaton @Mngmm@émli’rWases bsigdatebasthe pl asnid

pPAPP695NL (SEQ I D H del and SEQ ID No. 12 [amino acid]). To
i ntroduce a d|-IysN|>j‘lir%Ilrl 133%'(3[? at t !g % term nus of APP695, the forward primer

#276 5° GACTGACCACTCGACCAGGITC - 40 (SEQ I D No. 47) was used with the "patch”
priner #27Maerials@nd Methat CCAGCACACTGECTACTTCTTGTTCTGCATCTCAAAGAAC  (SEQ I D

Tg) fg) ngﬁo%ﬁrewa@@m@ fn TDJ:ﬁBerSﬂ?Jcﬁa%NEW J@%@M@A&fw@ e (SEQ I D No.
y the 3 end of the APP695 cDNA ( SEQ I cl eoti de]

Sequenc}gihaustive homology searches of EST databases with the CEASP1, F21F8.3,
F21F8.4, and F21F8.7 sequences failed to reveal any novel mammalian homologues.
TBI.ASTN searches with R12H7.2 showed homology to cathepsin D, cathepsin E,
pepsinogen A, pepsinogen C and renin, particularly around the DTG motif within the active
site, but also failed to identify any additional novel mammalian aspartyl proteases. This
indicates that the C. elegans genome probably contains only a single lysosomal aspartyl

protease which in mammals is represented by a gene family that arose through duplication

and consequent modification of an ancestral gene.

TBLASTN searches with T18H9.2, the remaining C. elegans sequence, identified
several ESTs which assembled into a contig encoding a novel human aspartyl protease (Hu-
ASP1). Asis described above in Example 1, BLASTX search with the Hu-ASP1 contig
against SWISS-PROT revealed that the active site motifs in the sequence aligned with the
active sites of other aspartyl proteases. Exhaustive, repetitive rounds of BLASTN searches

against LifeSeq, LifeSeqFL, and the public EST collections identified 102 EST from
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and SEQ ID No. 16 [amno acid]). This also added a BstXl restriction site
that will be conpatible with the BstXl site in the nmultiple cloning site of
pl RES-EG-P. PCR anplification was performed with a Contech HF Advant age
cDNA PCR kit using the polymerase mx and buffers supplied by the

manuf acturer. For "patch" PCR, the patch prinmer was used at 1/20th the

nol ar concentration of the flanking priners. PCR anplification products

were puri f in‘?lﬂﬁﬂl%ic%& H?fd%ﬁy kﬁ%ﬁ%gg?ﬁgriﬁtf ia%?ﬁsél%?‘gg; g(p}’géjgggae&ﬁe%;‘%@é agar ose

digestion wth restriction enz rodu

gel s and tchatig fxnil $egudNAEIT agittenitss Ay avpbeéd ieembiRi Boa sPostirtl gel
extraction kit Q_’ﬂaggen). To reassenble a nodifi ed APP695- Sw eDNA, the 5
Not | - Bgl 2 K?‘a‘&%a% 2% oyt e Ingtipntg dey- Grposmnesarigh ( RKGIRY. Tyl PIGBsanotatiPR6 95 ¢ DNA

fragment o ' Y, : ' ed_int | RES- EGFP._pl asm, d ed at
the Not | ag%@gg?%&&?@u‘éﬂ%g?(ﬁ %%gﬁ&v\%rt e %%5?“8‘? ghef %qn%g. ﬁgﬁﬁg’@%ﬁﬁ?ﬁ om

t enper at ur eotit$g Rghardvwapk dox@?ﬂ‘énidnﬂ@it thenikséq cdnBeehdtivigfseblenhsr ks Tand
transfornmed into Library Efficiency DHsa Conpetent Cells (G bcoBRL Life

Technol ogi &&3rch B&Hﬂeﬁ%ﬁl agabisbiieaat andmeouse ESdrreduchoss infaolts raypalptmne

anplificati i I and #275. 1 rifj or
marrpmml i an h@&o@ogg‘ﬁ“g é@?écgnnﬁﬁzé%%%egﬂ%cy% ﬂﬁp%ﬁb@gﬁ%wgéﬂ%q?m(%gg@{an). The
construct dhin®@aniedcsddson s bl 658 0p Msdethival g.APPSW KK, SEQID No. 17

[ nucl eotide] and SEQ ID No. 18 [am no aci d]V . Manmalian Cell Transfection:

HEK293 cel | s f orrhr eosfieedin M@ﬁagsggg@;éd%ﬁﬁ?ggeﬂcé ?&%&A%?g%ﬁﬁ%% S

nodi fi ed Eagl e's nmedi um (DVEM w eta I ne serum ansfections
were per f difeSdqltls ambthkippbfieES AdiatabaseSideatfiRy yecond, reRied HuMzh2bq@nENA@nd 9

pg,. - PCDNA3. | er 10 x 106 |1s. Three _days posttransfection, cells were
passaged i r‘f'tSB%\IF%Q S ghﬁf‘&“ﬁl"%@%@@ﬁb%@%%@ﬁ? Phthippartal ABOA geaHences t er
three days QrQwthihdle DI® 66k C?{q% ted. tihei

fl uor escen(I:‘e.e yc%tagbrlla © Sel e@? Flg\rﬁ]ﬁ%) 5%5%0%2}’ :@%@fﬁ%& rggﬁl$éfsaagr?r)§fr{eesas%ﬂryé
anal yzed omrateasEPNRB.Elite ESP fl ow cytoneter (Coulter, Hialeah, FL)

equi pped with a 488 rimexcitation line supplied by an air-cool ed argon

| aser. -41 EGFBICASE sdadthewasmilE assemded AHAAWARAPR 2dfendubaiseagsef i | ter and
fluorescence intensity was displayed on a 4-decadé | og scale after gating

on vi abl e @®erfpenekusing e hicielgrbytidsdeula peovided avith thaLifzRed. d.ifeSgiiL swht t er .
Singl e green.gel ls re arated int ch. wel| of one.96 we]l . ate
cont ai ni ng?‘dﬁegs\ﬂ ﬁsﬁlmﬁﬁ?%ﬁfoﬂ’i@g&;& rteglr“'}%@ G gyt r“éeé%@&}l&bﬁ@e‘ﬁﬁ%,
418 was gf&dhé Prdsie dRRn Motds Il et HResNthAldapbasf 400 o/ . After
sel ection, 32% of the wells contained expanding clones. Wlls with clones

were expanded fromthe 96 well plate to a 24 well plate and then a 6 well
pl at e V\,itth“f'l]eleP&@t‘mAg’ﬂW%@f t&tles chosen for expansion at each
passage. The fi rdk open reafdingdrated elct atdegmas getsel F8EER 26K wys osddrig qoervtineytéi nal

ZIO)(; 53/5 %ag%qfeﬁyf iar?d ﬂfg@eeq’-F]g ﬁasltia ansgé[ grgd eiL szlggl:e)’ ’ele@%{s)nilgggs%m }If e g‘ire t(cj) ais n G118 at
1863920CE!1 was detected. The 5” most ¢cDNA clone in this contig, 1863920, was obtained
from Incyte and completely sequenced on both strands. Translation of the open reading
frame contained within clone 1863920 revealed the presence of the duplicated aspartyl
protease active site motif (DTG/DSG) but the 5 end was incomplete. The remainder of the
Hu-Aspl coding sequence was determined by 5° Marathon RACE analysis using a human
placenta Marathon ready ¢cDNA template (Clonetech). A 3’-antisense oligonucleotide
primer specific for the 5° end of clone 1863920 was paired with the 5’-sense primer
specific for the Marathon ready cDNA synthetic adaptor in the PCR. Specific PCR
products were directly sequenced by cycle sequencing and the resulting sequence
assembled with the sequence of clone 1863920 to yield the complete coding sequence of
Hu-Asp-1 (SEQ ID No. 1).
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passage every four days into fresh medium No | oss of A(3 production of EG-P
fl uorescence has been seen over 23 passages. Ala EIA Anal ysis (Doubl e

Ant i body Sandwi ch ELI SA for hAl 1-40/42): Cell culture supernatants
harvested 48 hr after transfection were analyzed in a standard A (3 EIA as
follows. Human A(3 1-40 or 1-42 was neasured using nonoclonal antibody
(mAb) 6E10 (Senetek, St. Louis, MDO and biotinylated rabbit antiserum 162 or

164 (New York S B R h, Staten Lsland, i
doubl o ant ¢ ody A RehPbsrREBial i B phastof Srest 0eaa i 1 5 an

epi tope pr Asen{Figire 1 NSEQ-IDNEH )N Tthe 80GuRAcARInEhikibii ald @éﬁlaoﬂ?e
conj ugat ed det ecting anti bodi es) 162§éz;qnd 164 are s%%%???%de&r)r P]lA 3 1-40 and

1- 42, resp EQlIVeN Bt p@rsegmeat Nodhe cajabytie dﬁma%m@hmng t\mwmmpsl dtthe marty:loat ed

with 100 g | ut ed nO ate arb nat e
buf fer JD@Y%L ve e BRRLED PR, Bl Pt bilieen e R T BHE sk 8%
with 0. OerﬂaBﬁSs ébmlzboe@hcmls hegashsuldhestiahe tBiHfgpadeHalkd &eailﬁngOSM
sodi um phosphat e, 0.002M pot assi um phosphate, 0.14M sodi um chl ori de, 0.01 M

pot assi um ewkagratigaspastyl proreasy demaim M@I\ec@eremwlf,dhd$eq11¢1)cecmntamsm redieted59% of

T 20 DPBST th R 001 of .10% |
Sheep ser iRl bR L BRRO PR 50 SERY THERoB) BetiisC St R itkmmn, ACS
1-40 or 1- 4@esitandaidrotélis walhbredBraRammi@né a0kg fea%)e ifhdtub@th infahOm a

| mg/ M stock solution in DVMSO, in culture nmediumwas added after waShing
the pl at e, oter sphitylsoted®l / wel | of sanple, e.g.conditioned medi um of
transfected cells. The plate was incubated for 2 hours at room tenperature

and 4C ove@ £ 4 - fth ﬁqu E% shing the plate, 100l /well
bi . I 50 di.l.u ST + 0.5%
e o R b b i st pagy - 0.5

washes, 10@ebdnsedatabdst wguﬁp Izetbﬂ Lﬂ@tﬁ\iiﬁfs rdtedseX hitPaMsdfue Rl BRingRGCKT or d,
1) dlluted% 10,000 in DP%yl p ﬁﬁt}gr?d i ncubat ed fdglr 1 hr1 at room

t enper at ur Bumag ESF dﬂllﬂbaseagqve@hé ﬁélﬁmm)@ﬂhsblm It¢ thefC. @legpfhegmen’lélcﬁl-@rﬁ veerred
di hyd hl d/ | GOmM
sijdlyukogho Op%q?%gﬁﬁgpjrhe (aﬁeaﬁz d%l?@ﬁ? (f%fL@ "Aép L WE%H?‘% to I@fb?ry fo—f‘l : aq(}:{'%lggs added

as substrat@n@i@d BINEST d2¢h GHoVR! IARRMS MaRatiREY dndl8¢h At s{gﬁﬁm%ﬂ iyt Ki net i c
m croplate reader for 20 mn. using Soft max Pro softwaré. st andards and

sanpl es we(?é%?%@]ilr) with apipr cametsly skaaedpldestityi was famsbmbhﬂba?ew iles falling
within the tanda urve h I fromt.he tand curves usi ng
Soft max Pfi% %?t fgﬁsrl%*;%ﬁﬁé &t? ﬁﬁp “b%"tée[drﬂf tﬁ%fgﬂir 4R t s

Addi tion ofydimBle!ithh TEGR A5 Aotaderit@y Elhﬁla‘EE’SlFQ;Mest @IDWA“Mén@%%EE@%eIﬁ{ﬂ%at Iy
i ncreases A(3 processing in HEK293 cells as shown by transient expression

(Tabl e 1) . by siadletpasnseghierch analysib ﬁx@nmehman titetus cRDPE Bbrairy) ovasabegned(fpom

g[)ﬁg?ﬁls:qgg{r{qgtezﬁrﬁ tcg&%fpéelmf,qupn% H0q Egt%g}ﬁgd ir&ur;:l crllcl)nngconpalneﬁme 1ncompq]é|tea}%é) n:
bp open-reading frame that encoded a 422 amino acid polypeptide but lacked an initiator
ATG on the 5° end. Inspection of the predicted sequence revealed the presence of the
duplicated aspartyl protease active site motif DTG/DSG, separated by 194 amino acid
residues. Subsequent queries of later releases of the LifeSeq EST database identified an
additional ESTs, sequenced from a human astrocyte cDNA library (4386993), that
appeared to contain additional 5’ sequence relative to clone 2696295, Clone 4386993 was
obtained from Incyte and completely sequenced on both strands. Comparative analysis of
clone 4386993 and clone 2696295 confirmed that clone 4386993 extended the open-
reading frame by 31 amino acid residues including two in-frame translation initiation
codons. Despite the presence of the two in-frame ATGs, no in-frame stop codon was
observed upstream of the ATG indicating that the 4386993 may not be full-length.
Furthermore, alignment of the sequences of clones 2696295 and 4386993 revealed a 73

base pair insertion in clone 2696295 relative to clone 4386993 that results in the insertion
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mutation further increases processing by an additional 2.8 fold.
Cotransformati on of HEK293 cells wth pMal25.3 and pcDNA3. 1 al | owed dual
selection of transforned cells for (418 resi stance and hi gh | evel expression
of EGFP. After clonal selection by FACS, the cell |ine obtained, produces a
remar kabl e 20,000 pg A(3 peptide per mM of culture nediumafter growh for
36 hr in 24 well plates. Production of A(3 peptide under various growh

conditions jis. summarized in. Tabl.e 2. Rel ease eptide into the
o't ur o moth TAaR FfroreRid R fesn 2600 e FRAET offae 35 REH b hC he
i ndi cat ed wRameSvAWRcRnicd Dby 1 tiadaltndACB Ghhllysd usiﬁga-hu}«fﬁht}@@omhp&sat ed are
nmean + SD and P-val ue for pairwi se conparison using Student's t-test

assuni ng ulYaepihon xgady eliddstempbre (Casateaidt AAP-antigsp ebgirdelepoieiptimer ease

P-val / L RES- E . 69 2. y

1 570, 051 Me IABeRbE TSt Toet Ao aipeiy e Wigadvailng 5 ) iy

k65 3. 1 2sohed fridier MEBHDT0 SN ArdREn Radd 30K s ndlichadottr Hid PORISTABLE 2
er

Rel ease of A(3 peptide from HEK125.3 cells under various growth conditions.
Type of CuPCBrmeodustsumweredireBly sequencedby Apcle sekpien(iBe andithe redudting okakingen Cul t ur e

/m /m 24 |1 | 0 ul 38 3 | .
e s BisPibied S Re bedieRte o1l a8 icCialifor 1o gl AR Lol adivge
sequences QiqubhteATRIL- AGTHaHESIAS B NETS 2RI QY A90(1) 0SSO 1HIS), ledfecidali ck,

MA) for selection of targeted sequences and déesign of 2nd generation

chinmeric antise I i LY, . i er. D
Pat pendi ng #308%%.r alZ%t{eﬁgﬂgﬁr%gea o‘%&lnag% fe?ésﬂtﬁ% ﬁ)bgé%ﬁg%ég%% Ié‘gﬁg%ﬁg{f 47 were
target ed agsplia)(FAapt 3 aAdSESENSB 0. 4) dnd HBASp-RH)HAFGAS2 aRb98() 16a%E) AnBothi651
were targeted agai nst Asp2. Control antisense oligomers Lot# 5652, 5653,

5655, and S®IPANGEE FentEigrageEsd PeRjiietesidyes |21 dn HRAD HerfeandREQ RN dhe

11 OF vt PscE AR an Py Biats B i maiYoniite WY Cori @l AShE AN M3kl REGON
cel I's wer esigs @if (DT@IDRG). THRYpsand bat@Baetht Miré anekécont ab®e il Mt tml

Essential Medi um (NEI\?l supplenmented with  10% fetal calf serum A stock
sol uti on ovariAbleydicde thal Gupmeqgid igridppdeletionHnlBk AspRib)and zonsigs of 168as

diluted to_50 N Jir ee r Ak ' j.gomer
stock sol oo LY atbBoRFR RO LR ATERR A e eR N R B e ana
| r5]| and, Ng)nter%'ﬁﬁlgﬁl, bbthedqedneedkcon@findd pigdicedtiansize@beinadbmabneaidics goyver were
then m xed at

477 in SEQ ID No.4 and 430-452 in SEQ D No. 6) near their C-termini which indicates

that the protease is anchored in the membrane. This feature is not found in any other

aspartyl protease except Hu-Aspl.

Example 3. Molecular cloning of mouse Asp2 ¢cDNA and genomic DNA.

Cloning and characterization of murine Asp2 cDNA. The murine ortholog of
Hu_Asp2 was cloned using a combination of cDNA library screening, PCR, and genomic
cloning. Approximately 500,000 independent clones from a mouse brain cDNA library
were screencd using a *2P-labeled coding sequence probe prepared from Hu_Asp2.
Replicate positives were subjected to DNA sequence analysis and the longest cDNA
contained the entire 3’ untranslated region and 47 amino acids in the coding region. PCR
amplification of the same mouse brain cDNA library with an antisense oligonucleotide
primer specific for the 5’-most cDNA sequence determined above and a sense primer

specific for the 5” region of human Asp2 sequence followed by DNA sequence analysis
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a ratio of 1:1 and incubated at roomtenperature. After 15 mn incubation,
the reagent was diluted 10 fold into MEM containing 10%fetal calf serum
and 2 mM was added to each well of the 6 well plate after first renoving
the old nedium After transfection, cells were grown in the continual
presence of the oligofectin G antisense oligoner. To nonitor A(3 peptide
rel ease, 400 gl of conditioned nmedium was renoved periodically fromthe

culture well and.re LLh fresh medi um begi nning 24 hr after
t ransf ect iF8H° al"[ﬁ‘fdé{l?"g’b)gg(?gﬂ\ggh’@ CO@’I“S&?‘E’&P?QJH]@G% PRIpdeiol e thavcmse efl 48 hr
af ter {1 anstaelAgm WBRAMI fror Benchic dbdieREEE: Bllbhsense ol | gorers obt ained

fromSequitur Inc were transfectfed sep y Into” HEK125.3 cells to

determne their . ' r sing., Oly, anti e oligoners
target ed agai nslrf&éé%f&ngo “%2'2%%? egg%&elgsﬁ%g?@‘g%re (‘)Jétgéz eﬁ&%ﬁ%gﬁﬁf%‘l“@% cells
Wi t h t hosent@liges portiagaif it mASHRA EVIDIA avgriahigied in et dnPank E&Taktabaot h

A(3 (1-40) ., and AE3 &1-4% were inhibited by the sane degree. In Table 3,
percent i nEingithg BRASJ scangh denl apd thevlile1hsp spsbing seqpengetasdhesqusey.eblosel | s.

At sense Bk baRRTad SRASRYSkoH it FRRE hynhR30,2006 LB fron are marked

wi th an asterisk. e reagents B‘Iigorrers

target ed ayiionstledifRIpripastadd spaceicofde thLlapiopiMhdiRM ek vikd then4OnBERERISSI Ng
and 47% i nhibitjon of A43 1-42 processing. For ASP2, of 4 antisense

ol i goner s 4gaeed tgaamplidy ragiens of dle makRGganE o winelzeapmiplaNAg detivedifhin i on of

62% for A(3, - ' % for A3, 1-42 pr i ng.. Table 3.
i bi 4 o o ROSNIeSE SR PCR (P b0 1 MR S TR sense
ol i gomer s.mieA sharae tiedprdatdts ansezcPbly a0A®Ee %mmtré A8is. ADIRE Sk drs42)
Aspl-1 S 644 62% 56% Aspl-2 S 645 4106 38%% Aspl-3 S646 5206 46%

Aspl - 4 Se4posbambigo-hepplificss Z80 p dmgmeotthatnopRined Spn®x@REly 18U Ahsp2- 3
5620 4% 30O R o s o RSB I L2 52 25
S657 16% 1R% usel t?scBecnbbBusfie BAY library by PCR, a single genomic clone was isolated and

this cloned was confirmed contain the murine Asp2 gene by DNA sequence analysis.

Shotgun DNA sequencing of this Asp2 genomic clone and comparison to the cDNA

sequences of both Hu_Asp2 and the partial murine cDNA sequences defined the full-length

sequence of murine Asp2 (SEQ ID No. 7). The predicted amino acid sequence of murine

Asp2 (SEQ ID No. 8) showed 96.4% shared identity (GCG BestFit algorithm) with 18/501

amino acid residue substitutions compared to the human sequence (Figure 4).

Example 4: Tissue Distribution of Expression of Hu-Asp2 Transcripts:

Materials and Methods:
The tissue distribution of expression of Hu-Asp-2 was determined using multiple

tissue Northern blots obtained from Clonetech (Palo Alto, CA). Incyte clone 2696295 in
the vector pINCY was digested to completion with £coRT/Notl and the 1.8 kb ¢cDNA insert
purified by preparative agarose gel electrophoresis. This fragment was radiolabeled to a
specific activity > 1 X 10° dpm/pg by random priming in the presence of [a-""P-dATP]
(>3000 Ci/mmol, Amersham, Arlington Heights, IL) and Klenow fragment of DNA
polymerase I. Nylon filters containing denatured, size fractionated poly A™ RNAs isolated
from different human tissues were hybridized with 2 x 10° dpm/ml probe in ExpressHyb
buffer (Clonetech, Palo Alto, CA) for 1 hour at 68 °C and washed as recommended by the
manufacture. Hybridization signals were visualized by autoradiography using BioMax XR

film (Kodak, Rochester, NY) with intensifying screens at -80 °C.
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Con2-4 5659 3% 18% Exanple 8. Denonstration of Hu-Asp2 J3- Secretase
Activity in Cultured Cells Several nutations in APP associated with early
onset Al zheiner's di sease have been shown to alter A(3 peptide processing.
These flank the N and C-term nal cleavage sites that release AR from APP.
These cl eavage sites are referred to as the (3-secretase and y-secretase
cl eavage sites, respectively. Ceavage of APP at the (3-secretase site
creates a GCtermnal fragment of APP containing 99 ami no acids of 11,145
dal t ons noRewdisand RNsgugsion: The Swedi sh KM NL nut ation i nmedi ately upstream
of the (3-secr eLasmdmﬁ)rMaaaNagdlestlssee diswibesorac Gempessaioniofithease? imnscripts

duct f both the 1- 4 i tide, Th
Condon VE it 8P RHA Fousats i i 5 el Sbropraiduter of FSPEReed on

total A3 paRt iHenRhOMURLERA dBe @meqﬁ %n EfoR &@gﬁh%@ﬁﬁe@hﬁ%rﬂlﬁﬁfn%stﬁet he
percentage of the |longer 1-42 amno acid formof Al 3 peptide by affecting

t he choi ceexfressionsddhetlas®spl| geny, dgetheint salissdvabomplgydRP deteanasdiotigthe Thus,
we sought to deternine if s nmut at i on | te t.h amount and type of
A3 popt 1 B2 CHIGLARIMGAICE oF L St CBpainty of ohieh o REGA U R e & e oy
directing t r [

PR 'u@ﬁleg)ﬁnmaﬁmgmn;f%@aw@a}w% Seolfls§ Cefoglg%lﬁigng@?he on

denonstrate 3-secretase activit in culture :
exper i ment pnder daparentg aindiEekt 26d Bluesdp2dransdriptantiesanmbizedby hﬁghmr'mgeihdyect ed

e anount TR ALoR o BRITHANEY KaghEND ?ne?%ﬁgifﬂ%dz@ﬁ%cﬁﬁ 2

cl eavage (flf lia(c'éhﬁb{'ia%o%)of trhfdcsi %HHXV%T g’fﬁéd Jiih 4 Aﬁ&ﬁ%ﬁ%lz%s F Beskh! ¥4 Q5

indirectly to facilitate f3- secretase avage. e secon experiment,
i ncreased avrdaﬁ@ﬂdmmthtbrﬁ:lﬂmmotransmrlptbamgﬂeammwmmam Neur 02A cells is shown
to increase accunmul ation of the CTF99 [3- secretase cl eavage fragnment

(Figure 10). ThiAgrdsheHeasResi sHn9ed) HPAkpEa&istipidheRe Aobiibandant ARRmKas! one
containing a Ctermnal di-lysine notif is used for transfection. A further

i ncrease i gnébrin vmb&pwbnséqemblédﬁwbmbﬁ%wb@aMcherArsmeswxmnwdmi@ﬁpﬁu ng the

ol cavage ofi sy v Sven IR RIE BRIl asb BRRiRphrn HBRR 76

denonst r at @eg'%aﬁéﬁﬂﬂ'egsﬁﬁll 1h|bTraﬁﬁ eI YsSRBAoASRbAGY A Mmir catdians eCt i on
experinments wth human enbryonic ki dney HEK293 cells. Cotransfection of

Hu- Asp2 wi tanssnipasreskrere doigeted ieall byair wgm@asé@mppd) thgeebcBumaerichral C@ﬁt@é of

or opor L1 ongraP i g Baapia e, BEBRtT e wh® PuplmEE sk T B Wichlef e

i ncrease Iﬂlegﬁpgh&ﬁ{grﬂ[hlgérdA(Bl 42 i s seen when Hu- Asp2 is cotransfect ed

w th APP- VF (SEQID . 13 [nucl eotide] and SEQID No 14 [am no acid]) or
APP- VF- KK SEQ I D No [ nucl eotide] and SEQ I D %B‘ anm no, a,mlgl]"z1 cl ones
cont ai ni ng EtXH@H_Q)ﬁdBWtHﬁT"aBIOGPBWI‘Pn@Iﬁ‘ASP angd ASP ETEapssripghin; umpp o,y
to alter cleavages;specificity of the APP y-secretase such that the
preference for Cbe&&vyagﬁl&ﬁa&&ﬂlﬁ{e%%réﬂe&t@d £t theICAIRAREAT prddids HudsHA aat S

di rectly or i nd| rectl’y to facilitate y-

. Asp2 mRNA. Human embryonic kidney (HEK-293) cells, African green monkey (Cos-7)
cells, Chinese hamster ovary (CHO) cells, HELA cells, and the neuroblastoma cell line
IMR-32 were all obtained from the ATCC. Cells were cultured in DME containing 10%
FCS except CHO cells which were maintained in a-MEM/10% FCS at 37 °C in 5% CO
until they were near confluence. Washed monolayers of cells (3 X 10") were lysed on the
dishes and poly A" RNA extracted using the Qiagen Oligotex Direct mRNA kit. Samples
containing 2 pg 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

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.
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secretase processing of APP at the P42 cleavage site. Materials -46

Ant i bodi es 6E10 and 4G8 were purchased from Senetek (St. Louis, M.
Anti body 369 was obtained fromthe | aboratory of Paul G eengard at the
Rockefell er University. Antibody C8 was obtained fromthe | aboratory of
Denni s Sel koe at the Harvard Medical School and Brigham and Wnen's
Hospital. APP Constructs used The APP constructs used for transfecti on

experiments co i ] | QW Wi | dat Y P695 and
No. 10) APP-Sw A ggg&éﬁﬁf%ﬂrﬁ ﬁﬁé%?gm“%%“hm%cgﬂﬂ%i%ﬁ g %d}%lﬂfo
and No. 12)and ARPKBIFhARRGS brevivuisi detdtgdtih Burh e deiey/- Tike feLiaE la@dihd&ﬁ%Q I'D NO
13 and No. K 14) ,APP- KK APP695 caontaining a CGtermnal KK notif (SEQ I D No.

15 and No. defesmincdby.cupnidicatipped hiespdieanivaisignagves 0 ePHARIZIRK MBLAP ( SEQ
| D No. 17 %j\b 18), APP-VF-KK APP695-VF containing a Ctermnal KK notif
(SEQ I D No. and No. 20). These were inserted into the vector plRES- EG-P

Cl ont ech, Pal t Not | d. Bst X t
[ nker Sequencest TR SN FPbaalss FNHYe Ao B S G R Goer s or
plasm d DNAoGMARLIH Ghsue! I_(P OWZQ%bC%d 8.0 kg%ﬁgﬂl%& ﬁ)ll%ﬁ«llﬂgsreﬁﬁ?l e N nah cells,

Human enbryonl c ki dney HEK293 cells and Neur o-2a cells were
t ransf ect edIEKA219B|>e&¢pH798§]\/fRB2C>OHELﬁucts usi ng the Lipofectam ne Plus reagent
fromeco/BRL Cells Were seeded in 24 well tissue culture plates to a

density of %0 C t ranfect dwith 2
g DNA (3: 1 éogf ﬁggndsf ?'F %u\)’\ﬁchéas?eig%lgcg“ﬁlﬁg% ;ilf {(Lro ocf'é%ltlg ne in
Opt i MEM OptlI\/EMwas added to a total volunme of 1 m, di strlbuted 200 | per
wel | and i ncubatlunah dedllires tigapeocessAf pieie tfonh APE® providé anteahd® screahiiios of

the two plasmds used. for cotr fection as well as the total anount, of DNA
used. in trféwv%ﬁ%wcfpr B PR Ok - freeETR e negrucHEand dpiearssd AR ReptitnEM

109%-BS, r
i ncubat ed u%tﬁd%ﬁnﬁeﬁ%ﬁﬂe&ﬁﬂﬁg%ﬁ% lté(ié@% %I%% lfng{r%qi%&ﬁlgggdsrt&f‘\r%gs% (EIA).
condi t i onedAltietizh expressicreab AR lstWldeﬂieantdnxdmodpyéwﬂanﬂunb@slemmdalsieurlmds at -80C

until assayed for th cont ent A(31-40 and AOl- 42 by ElIA as described in
the precediMgeeskampelaase 4 é’ﬁE‘F quki ofendpgenaussiy qucs'ﬁwrage fayy and diffgepdis 3

cells was 43 dgﬁt":tclg}’ ]?ﬁ\d AB p%%&c% be increased by expressing in transformed cell lines

mutations of APP that enhance Af processing. We made the serendipitous observation that
addition of two lysine residues to the carboxyl terminus of APP695 increases Af3
processing still further. This allowed us to create a transformed cell line that releases AP

peptide into the culture medium at the remarkable level of 20,000 pg/ml.

Materials And Methods

Materials:
Human embryonic kidney cell line 293 (HEK293 cells) were obtained internally.

The vector pIRES-EGFP was purchased from Clontech. Oligonucleotides for mutation
using the polymerase 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 Not1 site creating the plasmid pAPP695.

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 APP693, the forward primer #276 5° GACTGACCACTCGACCAGGTTC
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Preparation of cell extracts, Western blot protocol Cells were harvested
after being transfected with plasm d DNA for about 60 hours. First, cells
were transferred to 15-m conical tube fromthe plate and centrifuged at
1,500 rpmfor 5 mn to renove the nedium The cell pellets were washed with
PBS for one tine. W then lysed the cells with lysis buffer (10 nmM HEPES,
pH 7.9, 150 mM Nadl, 10% glycerol, 1 mM EGIA 1 nM EDTA, 0.1 mM sodi um

ot haSE S o aiie e SR T ot rnere, Saunr
amount s of exaet 8a ATOdAEE R AT FE6LT AT ﬁ@T?éTg&'dAt‘T(gﬂ@ ASRZAARNL I sense

ol igoners and controls were precipitated wth anti body 369 that recogni zes
the C ternfSHEIDNoAPP anddhd HenkiFd@ ey SAEG AATTAAAATTEE AGENOANTESGET Aat e

b eci pf at | MECHTHo#) DRRTEIE0 " FiaLtigi SECOHHE bR PR TG0 beleoris

Western bl o t 5 : 3 M L h

s Asp2 and Set e “bad Gif R TRIBSURS RO AR R rERRRASIE AR ML )
extracts werenmsitiblet withptherBssXd sithinathg mudtifl®8tooimg ke 20MRES-EGHF®. BCRdi ent gel s
(NOVEX, San Diego, CA). Full length APP and the CTF9 -secretase product
were det ecfl‘r%Bhfgﬁa%lﬁn ?%)ﬁﬁ Pﬁ%@%@é&@?ﬁ%@ﬂﬁ f"gﬁ%‘?rt%%ﬁ‘i (ﬁ‘(ﬁi—l psigg theel | s

Wi th Asp2- - i ] BYRE . b o} CTF
(3-secret aipe(ﬁ%rpg%g%tn%l{ %%%%%???ghk(?o cgﬁfiﬁg#%ﬁﬁér%@??%%s?ggf {ehgtp\lia\n{%%] h

control ol i panersashaed agl /2o themets eos@quaieecf(ths i2aking primese PERASp2- 2
reverse) In cotfg ansfectjon experi ? cqQtransfection, of ,Hu-As(gé i nto nouse

t AsDp.
Ncur o- 2a cefMRUNGRHPR PradctamsraRuiindsingt Qi heteas el mumEcpiinmdt (Yrgw®- cTFog.
THi : i o ) i Foo APP- |
mutant for meopt pson SR Reriio BiARRE oo AFERREREAL] th by PRl s erll
( 3- secr et asthepeodesIdNG. frdmicnansérepuiifiad afing QAanRickige hexAfaltitralsit (Qiagdrs.
(oo 5 “Saar: otgrmtoa et S ReTy B3 Rhe Wbl St enapatt
(Tabl e 4). Addittf o : -
| noreases AYpPERLEGSIAIQSESH0 (AROWL HRRbALSLDR! Bl 06300809 CRAH?

production remain quite | ow pecti vel

Cot r ansf ect lighted inéBpIRf SARGE P \pildshn idAPREAKKpdnigd tahitie Nont nediBetX 1bitelh  Bikddéhsand
A042 production. The stinulation of A1340 producti onwﬁ% HU_ASPZer('S nor e
that 3 fol dvessierferpehipg Stnipyles Al IRPIYIPMpRIaFES 8e82 B RaPHOPN A higatiamkif o d.

Thereases. ATTESihbaRBnthsy R ANAnGE] T EOAY EHGTDRSELERinE Yells
i ncrease y-&&bEsBRIS ¢ifprieecmssogigs)aBactetiel odlehzesobh@ayagenesli foeinséot fyaPSRect i on

of Hu-Asp2 wth the APP-VF or APP-VF-KK constructs increased A1342 .
product i on #mBlifcaHon yFiae PHEcERSE Oingd i ZAPPE rmphldNA wapwiimddor pagpliae wit h

ocr oase wi 19 apo? Hind AQCRIERHEA MfRRa: (HPAMPIRCES AR SRR B

to the designated pMG125.3 (APPSW-KK, SEQ ID No. 17 [nucleotide] and SEQ ID No. 18

[amino acid]).
Mammalian Cell Transfection:

HEK293 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 108 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 {lnorescence.
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.
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pcDNA cotransfection control. Thus, the effect of Asp2 on A1342 pr oduct i on
was proportionately greater leading to an increase in the ratio of
A(342/total A(3. Indeed, the ratio of A0O42/total A(3 reaches a very high
val ue of 42%in HEK293 cells cotransfected w th Hu-Asp2 and APP-VF- KK
Western bl ot show ng reduction of CTF99 production by HEK125.3 cells
transfected with antisense oligoners targeting the Hu-Asp2 nRNA. (right)
Western bl (éﬁpshow ng increase in CTF99 production in nouse Neuro-2a cells
cot r ansf ecé) Wlisﬁlopll}’fas,é&fiﬁzur&ﬁ dhrapgh &R25 mnfbapdpays filtee pudduotepceaTrggnsity

d d S bl
% “Roul { & B FEERASR AR RC R R 5%E Ena IR R bR Y bt app ©

const ruct Smdmrghaar[glmbghtheaﬁé? 1Sinzle gfﬁth&%ilmeﬁef'saparﬂ‘ﬂéd liftb @8chy w8l 6T 8edFPwell
processing. Cotransfection with Asp2 consistently increases the ratio of

A042/ t ot alPI%DCOM@%TOWF@PW%WKﬁlﬁe&fﬁeaé Ty /ey req@@mm@ B2G418

Cotransfe o 342 342/ Tot al

PSP s S RN S et S SR SR e R e S
APP- KK 352¢3l caithtned eﬁ%nl;ﬁlfg%l@deﬂ 20 tSnilly clofies v@&?e@'ﬂ‘-ﬁd ?1%91"‘@1& 98 §edihigd - 7%
49135 355+36 42% Exanple 9. Bacterial expression of human Asp2L Expression

of reconbithart Wil Pi%‘iﬁziﬂdmfm@ 6 well iplate wih thﬂtﬁﬂg»ﬁgtowmg conissshesaddr i n E.

coli after F 0 nce D,No. 21
and to. 25 0aRd @0 el T8 5mal RMEREERe B % uBGeRe et el 8 1 o
23 and No.si2@jssaghlit Ehfsail(bnéeﬂmgﬁa%dul%l@ﬁameehHiﬁm@ﬁ—]n@@m €218 8f 400NR/mi with
sequence by site directed nutagenesis can be used to increase the yield of

Hu- Asp2 ( SB&yage pvaup fowrslagnintongestomydiumn Nolgss ¢lohf pripetierael BeFRngi neer ed
with a pr af %Qesxéﬁagthclg%xpsggggv%?ggﬁgsg%l D No. 27 and No. 28). To produce a

sol ubl e pr otern r %f ol di ng, deletion of the
t ransmenbr ane donai n and cytoplasmc tail, or deletion of the nenbrane

proxi mal r/HgEMAmbans(mnﬂﬂeaA&nﬁnWmdeLMﬁrm1:40/«1]2): is preferred.
Met hods PCR with priners containing appropriate |inker sequences was used to

bl f usi 2 th N- |
modi 11 cat i ons. (10} GEPAE G R g e P B R e egtion a3 BRIAAT b aspase 8
| eader ( SERHRINOFEIR s ?d]rém%%mm -4@9f1§f4@t¢@ars§nee@m%d%lg o eltoﬁalt he

expression vector pet23a(+) [Novage in which pr ono | rects
expr essi orantlboday (ﬁYAb)aﬁjEI;@r(Scmjdn@t iw&qmmddﬁotm;ﬂatecbfaébn laotidemgn 462 @85. ToO

cl one Hu- ehi nd .t T7 | eader, of 3 the follo
ol i gonucl orECState nstt}tute forr}l:lasw esearch, Staten Ps?an% I%IY') in adoulﬁe antvgody

sandwwh ELISA. The capture antibody 6E10 is specific to an epitope present on the N-
terminal amino acid residues 1-16 of hAB. The conjugated detecting antibodies 162 and
164 are specific for hAB 1-40 and 1-42, respectively. Briefly, a Nunc Maxisorp 96 well
immunoplate was coated with 100 ul/well of mAb 6E10 (5pug/ml) diluted in 0.1M
carbonate-bicarbonate buffer, pI 9.6 and incubated at 4°C overnight. After washing the
plate 3x with 0.01M DPBS (Modified Dulbecco’s Phosphate Buffered Saline (0.008M
sodium phosphate, 0.002M potassium phosphate, 0.14M sodium chloride, 0.01 M
potassium chloride, pH 7.4) from Pierce, Rockford, 11} containing 0.05% of Tween-20
(DPBST), the plate was blocked for 60 min with 200ul of 10% normal sheep serum
(Sigma) in 0.01M DPBS to avoid non-specific binding. Human AP 1-40 or 1-42 standards
100ul/well (Bachem, Torrance, CA) diluted, from a 1mg/mi stock solution in DMSQ, in
culture medium was added after washing the plate, as well as 100ul/well of sample,
e.g.conditioned medium of transfected cells. The plate was incubated for 2 hours at room
temperature and 4°C overnight. The next day, after washing the plate, 100pul/well
biotinylated rabbit antiserum 162 1:400 or 164 1:50 diluted in DPBST + (.5% BSA was

added and incubated at room temperature for 1hr 15 min. Following washes, 100 pl/well
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were used for anplification of the selected Hu- Asp2 sequence:
#553=GTGGATCCACCCAGCACGGCATCCGECECTG (SEQ I D No. 35),
#554=GAAACCTTTCATGACTCATCTGTCTGIGGAATGITG (SEQ I D No. 36) which placed
BanH and Hindlll sites flanking the 5 and 3' ends of the insert,
respectively. The Asp2 sequence was anplified fromthe full length Asp2(b)
CDNA cloned into pcDNA3.1 using the Advantage-GC cDNA PCR [ C ont ech]

foll ow ng the manufacturer's supplied protocol using annealing & extension
at 68C i meniravidindtogseriid poyetidakdPiers, Bydifes, ITHiduted hsl@G00an DPARSAt was wer e

gol . "t nerEPLr R eoRg fohb HEAPOmRRPEFEER | SRORRE EoueMe bR W ARG ]
The |1 g3hkRfInéBafine AhMRShtsRE (ngn&ar@mﬁlew thEoks, MO in SRRl QurkMLO9

(Pronmega) and colonies were picked for the purificdation of plasmd

(Q agen, Geaiprimisndispi phosplmde Difer<8 prentlemicals| Stsh.euis, MO), AkhAHcvbE e
expressi o i ng,in n acto ran05| de (1 PTG,
the expr é’gg?(fﬁ? @lgﬁtfag H%L@‘ tc%ﬁgfﬁei?pgﬂerﬁﬁiaén}?m@fﬂg ¢ nﬂc (St at agene).
Bact eri alygpipldik R%d¥WEHE20 hﬁmsmg JoB RELPR dofwlaRe Ml%%%&&%s Qﬁd A& M,-rb n at
100 ug/m, and induced in | og phase growth at an OD600 .6-1.0 wth 1 nmv
| PTG f or rulzllrhtmphcacs 3N samsomlth alpettante M@Sﬁalﬂmgwlmthﬁ smdardlcbngatl on.
-50 To cl one Hu- 2. se nces hind the J7. tag.and cas | eader . (SEQ I D
Nos. |28 G Lo L TN PN PRSP L RS R PG ARG O S p2
sequence doaulifdrdR8dium1l and 22) was opened at the BanHl site, and then the
phosphorylrated caspase 8 | eader ol igonucl eotides
#559=GATCGATGACTATCTCTGACTCTCCCCGTGAACAGGACG (SEQ I D No. 37),

#560=CGAT ST GT TCACGOGGAGAGT CAGAGATAGT CATC (SEQ I D No. 38) were anneal ed
and |igated toAddigoveltverlysinaresites wth@vzeb@adgermmusezi‘aﬂk?P@étgr@ﬁly

oli gonucl.eot i de vvas desi hat I owed |igati.on t he BanH

ot t &bt et apdssenne i HEkRPS fels Birnen B B E R RI: on nas
transf or neghifioh Of BMIRR A% mATY %PfP%QS analusd 8B BfocBﬁsﬂ{@’thQ%@éxﬁ\%ﬁh ar after
transfer to E. coli strain BL21. In order to reduce the GC content of the 5
t er m nus APPE@Sp@ntainipathe Sofedahimpatied. | @mbioinggbe diskysime degifgritdthe Swetiahge
degenerat e codoRm%ﬁses in 15 am.no, aci d 03| g%rx%s)}érom GCto AT (SEQ ID
Nos. 25 dRgaY BIORERSTREP SR 8% end of asp2 did not

change t he encoded am no aci d and was chosen to optimze Col i Pr essi on.
The sequence ©ftranprsatiereof [IEkEP3 pallsgvith pMG125.3 and pcDNA3 1 allowed dua

T oo A AR 5T %@%@9@5 ﬁ%ﬁ‘seﬁg@ﬁ%ﬁeﬂ% FP. oot sense
|| nker ISAfterilorﬁTgmf 3 X INGAKBTARATSEAIGE €SO BRGESA B
CTACGCAGGGGCAGCCGGATECCG ({-|SEQ | D No. 40) After anneal in )
phosphoryne@ilé%lpﬂlmll&fr@lttl@g’é@ i aftgr rowthfoua6 hr i 2drwettpylages. ﬁowcﬁoﬂﬁéy wer e
Eod2 o Rl Pt s (A fRud o BBRuitio'd Suhlf iSRRI S e veetor PTAC

For i nduci

TABLE 1.  Release of AP peptide into the culture medium 48 hr after transient
transfection of HEK293 cells with the indicated vectors containing wildtype or modified
APP. Values tabulated are mean + SD and P-value for pairwise comparison using Student’s

t-test assuming unequal variances.

APP Construct AP 1-40 peptide Fold Increase  P-value
(pg/ml)

pIRES-EGFP vector 147 + 28 1.0

wt APP695 (142.3) 194 + 15 1.3 0.051

wt APP695-KK (124.1) 424+ 34 28 3x10-5

APP695-Sw (143.3) 457 + 65 31 2% 10-3

APP695-SWKK (125.3) 1308 + 98 8.9 3x10-4
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using i nduction with isopropyl b-D-thiogal actopyranoside (IPTG, bacteri al
cultures were grown in LB broth in the presence of anpicillin at 100 ug/m,
and induced in |l og phase growh at an OD600 of 0.6-1.0 with 1 mM I PTG for 4
hours at 37C. The cell pellet was harvested by centrifugation. To create a
vector in which the | eader sequences can be renoved by limted proteolysis
with caspase 8 such that this |iberates a Hu-Asp2 pol ypeptide beginning with
the N-term nal sequence GSFV (SEQ ID Nos. 27 and 28), the foll ow ng
procedur e MEBLEPol | dwdense THa fplapsgrhidon FRIEH 503 cdbnudteatricdegrosaht ai ni ng t he
caspase 8 gh&gyage site | ETD, #571=5'
GATCGATGACTATCTCTGACTCTCCGCTGGACTCTGGTATCGAAACCGACG  (SEQ ID No. 41) and
#572= -51 GATCCGT CGGTTTCGATACCAGAGT CCAGCGGAGAGTCAGAGATAGTCATC  (SEQ I D No.
42) were aniResfEyltgied | iVpdemeof nt o pBregien ofhat hAf lsden opeASd-4dth BanHi .

After tramgfermtion int\gedMh09, thecpuiified vec ymENA was s%%Bver ed and
orientation of the insert was confirnmed by DNA sequence analg{ s.” +, the

fol | owi ng 24avslRlatec| eot #88& wer e useddbor  anpl i fi2803®n of thg38el ect ed

Hu- Asp2 sequence: #573=5'" AAGGATCCTTTGIGGAGATGGTGGACAACCTG, (SEQ I D No. 43)
#554=GAAACCTTTCATGACTCATCTGTCTGITGGAATGTITG (SEQ I D No. 44) which placed
BanH and Hianehle V: dinkisensd vligoveargnhibéion of atiatBproeewdsngah HEK12D3 eelfs,
respectively. Tihe sefispResefdiieAsp] aabsHamHpR fweeelpfovated tth Seduitur, Ine (githckAs p2
cDNA cl onell\q i?toﬁ@cDNAB 1 u%li ng t he Advant agg-GC cDNA PCR [ C ont ech]

fol | owi ng e [9rsRlgriien Qfrtargeled SEHNERSn SESEBEbEnd SRR UIRR B ENGTIFPANSERE ensi on
at 68C in g = LRser. d v r. were
cut with g%%ﬂ%ﬁgﬁﬁﬁ%ﬂgﬁtﬁ%qéﬁﬁoﬁggﬁ%@@' g%{ rljzl)-gﬁd)regg]?lg #?g(?%u@%n%%%%eagar ose
gel., then dliggmtsd ot 8o, 19645 REEI6nDINEAT wgad fatyetddi dga{nBo&sHI. Nu&tsehdennhei n .

The. ligation reactj was used to transformthe E. coli strain JMLO9
[ Pronmega] Oélﬁam%ﬁdﬁ% gg‘l&\ﬁéf‘ » Y1o0iaed oot Werretapasiqdragainst S 2 fCqtmb patisense

(G agen. O RS . . I
Ccpr s oryAoRs T dth SRy RS R BB ANy R g b Pt PR B | prgy
t he expr essiignsy eligomiervast £36H6sH657, 8458, o SESO 0etd tafletedl dpainBl 2dec(HiRl at agene) .
Bacterial ,cultures were grown in LB broth in the presence of anpicillin at
100 ug/ m IT8lR¥Ant §8Rked in | og phase growth at an OD60O0 of 0.6-1.0 with 1 mM
| PTG for 4 hours at 37C. The cell pellet was harvested by centrifugation.

To assi st puri flioc fmndectioa véitiHhs antiggnecarigoendrs KISt célistwera gyovef totaheutabove

construct ol l.owi ng the .T7. | eader. b en;. the c truct at th mHI
cite ana oenSnEsbe s el et T R PO R MR BR S st e b pRes
cont ai ni NG obARta lckif Rérfil, dd BRCR SAUBAREEE ol ERTFY (SIGNTGARCARCAJCAECARG (SEQ 1D
No. 45), #566=GATCCATGGTGATGGTGATGATGC (SEQ I D" No. 46). The 5" overhang for
each set mg/mbiwagdiuctéodd denlvascrdesirgdEM uBtpardiely, the aatidensedidongat i on
into the B%lrﬂlzll lsi.tepilé . . .

stock solution at TOO uM was diluted to 800 nM in Opti-MEM (GIBCO-BRL, Grand

Island, NY). The diluted stocks of oligofectin G and antisense oligomer were then mixed at

aratio of 1:1 and incubated at room temperature. After 15 min incubation, the reagent was

diluted 10 fold into MEM containing 10% fetal calf serum and 2 ml was added to each well

of the 6 well plate after first removing the old medium. After transfection, cells were

grown in the continual presence of the oligofectin G/antisense oligomer. To monitor AP

peptide release, 400 pl of conditioned medium was removed periodically from the culture

well and replaced with fresh medium beginning 24 hr after transfection. Data reported are

from culture supernatants harvested 48 hr after transfection.

Results:
The 16 different antisense oligomers obtained from Sequitur Inc were transfected

separately into HEK125.3 cells to determine their affect on AP peptide processing. Only
antisense oligomers targeted against Aspl & Asp2 reduced Abeta processing by HEK123.3
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not subsequent digestion with BanHt. Preparation of Bacterial Pellet: 36.34g
of bacterial pellet representing 10.8L of growmh was dispersed into a total
vol une of 200m wusing a 20nmti ssue honogeni zer probe at 3000 to 5000 rpmin
2M KCI, 0.1M Tris, 0.05M EDTA, 1nM DIT. The conductivity adjusted to about
193mvhos with water. -52 After the pellet was dispersed, an additional
anmount of the KCl solution was added, bringing the total volune to 500 m.
Thi s suspensi on was honogeni zed further for about 3 minutes at 5000 rpm

usi ng t heceHamthdhessdargried agginstuksp2 Maging haneaterdslabiteryredisgh BotRan|let0)

hi gh- pressur 0 Lzer, .at..10, 000psi, . | n al S...Lhe Il et materi al
was carr i%‘é @opm@g,gé}%ﬂﬁ?%&tdhbé’ tg%?ad‘g céeg:?eac i]lgﬁﬁ:’\?% ercﬁfltslggﬁjﬁéo&l%’he resul t ant
sol uti on aasil@Nwith ketgest tb Dn@are®dtad@end. Aftischfy oligtimek 2e4200ks HRAhg didgter pel | et
was resuspended in the sane solution (w thout the DIT) using the same tissue

hormogeni Zéan pP°epehibition apomarksehwithfaneastenisroGé HicApaggnisdeste, @i Htandisense 3000

rpm the ,val une Ly 500w t R,¢he ne i,an,. and. spun for
e at gl RRe SR el 2 OBNRATR AABL PR Th s
time the fudnats, woibinen ¥OSP AHUsHEAsHS. Fdr RBP4 &Y 4 ARisER@B® 1igoMmisigane prior to
honmogeni zing for 5 mnutes. After centrifuging at the same speed for 30

m nut es, §rhdter thame@dunkibitioy widpaavsthge Thiubiben 08 62der ARdn4} progepmadad i nto
about 150 f wat er .. pooling the pellets fromthe six centrifuge tubes
used in t@?@ﬁ%?&mcefﬂggpel | et has honogeni zed for 5 mnutes at 3,000
rpm volune adjusted to 250nml with cold water, then spun for 30 m nutes.
Vi ght of Talle 3r bdhiillitiand! AP pbptidewaleaselfivont BEK 190wl ly trehipd ivathofntivast er i al
pellet in I@me%)l ution, followed by centrifugation in a GSA rotor was used
to initi al préepare the pellet. The same solution was then used an
additional three tines for resuspension/honogenization. A final water

wash/ homoGenti Taagétoh was t Aetisepes @bigoreer t oAbeadlrd0excess KébetafbH4EDTA.

Sol ubl i zag .gny of r HuAsp2Lg rati o of 9- / gram of pel swas utilized
for sol ub‘%‘f‘lﬂz} ng the rHuA%S%q_ from the r%%%t previ ouslybfjeﬁscri bed. 17.75¢g
of pelletAs@is2t hawed, andS£$dm of 8M guahi’dfne Ha, 5mYBRE, 0.1 % DEA
was addedas M Tris was usgghg o titrate theppH to 8.6. Theqepel l et was
initially resuspended intgo the guanidine solution using a nmtissue
honogeni z&#Plpf obe at 10005¢Pm The ni xtur®®was then stirred®at 4C for 1 hour
prior to Agﬂ]lri fugati on g§48L2, 500r pm f or7m4shour in GSA ret%r. The resultant
super nat ant s then cengrjfuged for 30m t 40,000 x g,in.an SS-34 rotor.
The fi nal A%E?\;I)'vgr nat ant vvasé%Jf?en stored apké.b/?gc, except fo?é%(;Sml. | mobi | ized
Ni ckel AfAgpd-8y Chromat ogRéfhy of Sol ubi | #6%e# r HuAsp2L: 3Jbfeé*f ol | owi ng

sol uti OnSA\é\ﬁ-g utilized: 3651 479 46%%*
Conl-1 S652 13% 18%
Conl-2 S653 35% 30%
Conl-3 S655 9% 18%
Coni-4 S674 29% 18%
Con2-1 5656 12% 18%
Con2-2 S657 16% 19%
Con2-3 S658 8% 35%
Con2-4 S659 3% 18%

Example 8. Demonstration of Hu-Asp2 B- Secretase Activity in Cultured Cells
Several mutations in APP associated with early onset Alzheimer’s disease have

been shown to alter AP peptide processing. These flank the N- and C-terminal cleavage
sites that release Afs from APP. These cleavage sites are referred to as the ff-secretase and
y-secretase cleavage sites, respectively. Cleavage of APP at the B-secretase site creates a
C-terminal fragment of APP containing 99 amino acids of 11,145 daltons molecular

weight. The Swedish KM—NL mutation immediately upstream of the fi-secretase
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-53 A) 6M Guanidine HCI, 0. 1M NaP, pH 8.0, 0.01M Tris, 5mM (3ME, O0.5nmM
| m dazole A') 6M Urea, 20mM Nap, pH 6.80, 50mM NaCl B') 6M Urea, 20mM NaP,
pH 6. 20, 50nM NaCl, 12mM Im dazole C ) 6M Urea, 20nM NaP, pH 6.80, 50nM
NaCl , 300nM I m dazole Note: Buffers A and C were m xed at the appropriate
ratios to give internediate concentrations of Imdazole. The 50m of
sol ubi lized material was conbined with 50ml of buffer A prior to adding to
100- 125n1 agen Ni - NTA Super Fl ow (pre-equilibrated with buffer A) in a 5 x
10cm Bi o- RHGVEHEOHS caBies meenerpl igcigase 18 paodaiatigont bagh dheek-A9 gid 14 azxmm acid he

col d roomg, rou h. 2)
Washed w tﬂ SOW&KEEJ??%(?@RM% ecﬁ%a’aﬁbﬂ?ﬁjrf‘fﬁf %&g&%@éﬁ 8:5,) gV\aétshed
wi t h 250nitthuéffer oAtdtulash pie))tldlé pddshion, Wittabpepdii pr@féfd‘rﬁﬁllﬁlr(c‘f@§@tl%) 5)
Washed with 250ml fbt;‘épf er A Washed with 250nml buffer B Washed with

250mL buf fPEFCCRiaggy &%’&r MZWHEB@ Al Sorm pindiBaeptide by aﬁwmdhwhohceza“@m 150MM

i th 250mES00RN 1150 aas it HpAg e ArPa e e P oSSl boRi et s
(300- 2) lﬁ)taﬁmtaﬁdreddtlhmarﬁ&ﬂmhﬁ@Wdf mpdRpaleplod0&dDy culrneliogr aphy
Results: The r HuAs eluted at 75mM | m dazol e t hrough 300mM I m dazol e. The

75nM  f r acPirppieciad wih p cqestragkdirgeiing exmossan ofiliaAsPe (150-1) fraction
contai ned contam nating proteins as visualized on Coonassie Bl ue stained
gel s. Ther ef or dwd experinents Wge perfemed3doch demmﬂstrawd{mWspE Pesdcetase agivitydi ng

t. d.th t est t
Coonmss o B TLREE cuicn GRS AP iR feamsEre BRI Chliy REpRisentes per | ment
1: -54 Fo roﬂiéoﬁ%rsQﬁreét%@aéaM@%—I&W %?Haﬂﬂcﬁfits 2MiBETibe BM ﬂ_}fdng)le Pkifaz fGurfitg DEA to

a_final concentration 1% respecti v his was dil uted
sUddenI y (Ogprichss th@am@umtrcg‘)hwﬁ?{tmmmgafem(mfawlboﬂedted(bmﬂ Nat%tasplcﬂeﬁv@e 150nMM

r emai n-el;gl ipig?&)’[@ 9 ?}/P’Q}lf, L n%%t%%%sg%g%se leect y or 1n(ﬁrec’gly to ;l;lcﬂltatsgl ution
secretase cleavage. In the second experiment, increased expression of Hu-Asp2 in
transfected mouse Neuro2 A 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-KX clone containing a C-terminal di-lysine motif is used for transfection. A further
increase is seen when Hu-Asp?2 is cotransfected with APP-Sw-KK containing the Swedish
mutation KM — NL. The Swedish mutation is known to increase cleavage of APP by the

B-secretase.

A second set of experiments demonstrate Hu-Asp?2 facilitates y-secretase activity in
cotransfection experiments with human embryonic kidney HEK293 cells. Cotransfection
of Hu-Asp2 with an APP-KK clone greatly increases production and release of soluble
AB1-40 and AP1-42 peptides from HEK293 cells. There is a proportionately greater
increase in the release of AB1-42. A further increase in production of Af1-42 is seen when
Hu-Asp?2 is cotransfected with APP-VF (SEQ ID No. 13 [nucleotide] and SEQ ID No. 14
[amino acid]) or APP-VF-KK SEQ ID No. 19 [nucleotide] and SEQ ID No. 20 [amino
acid]) clones containing the London mutation V717 — F. The V717 — F mutation is
known to alter cleavage specificity of the APP y-secretase such that the preference for
cleavage at the AB42 site is increased. Thus, Asp2 acts directly or indirectly to facilitate y-

secretase processing of APP at the P42 cleavage site.

Materials
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to the air at RT or at 4C . After setting open to the air for 4-5 hours at
4C, this solution was then dialyzed overnight against 20mM NaP, pH 7.4,
150mM NaCl, 20% gl ycerol. This nethod effectively renoves the urea in the
solution without precipitation of the protein. Experinment 2: Sonme of the
150-2 eluate was concentrated 2x on an Am con Centriprep, 10,000 MACO, then
treated as in Experinent 1. This material also stayed in solution, with no

vi si bl e precipifatil on er t 3. 89 f. thg 150- | uat s, spi ked
with 1M DTT, 3%‘?‘?‘%"?}%@ apdg %P%ﬂgseafﬁfoﬁége‘b%%%éﬁﬁr%%&Iﬁ%fA%t Y50mv
and 0. 1% r 3peatdbrahyd frdiithc Wdsratiry F BAHEERAlYat thRbbiR (Slek UniRgity t h
445mL of (4C) cold 20mM NaP, pH 6.8, 150mM NaCl . This solution appeared

clear, w thnifdysfavanebtpned frpm the iabaratarief Dehuis iSetkonasthedfroved Mali@r and

stirred f b1, r4 t o, addi MEA to a final concentration of
0.1mM Thigghﬁégaﬂgtwéhg% Eqsq @fﬂnfgastaﬁﬁ?ﬂ%m | hr. Cystam ne and CuSO4 were then

added to final concentrations of 1nMand 1 OMrespectively. The solution
was stirr eMPBlCoaistruats vg€df or 10 minutes prior to being noved to the 4C cold

room and shakaPP sbmsluytseed for ghhsfe@PRexp&rihfigs sbrhpristdghd oy day, the
solution (still clear, with no apparent precipitation) was centrifuged at

100, 000 x g forApphour. Sug@&mt@pp@ﬁ(gg@lmg_ig)hﬁiNg_nﬁ))were pool ed, and
the bul k of the stabilized protein was dialyzed agai nst "20nmM NaP, pH 7.4,

150mM Nadl, 20 er ol i; i : i t 17120C.
Some (about | C%P })gjsg\? the?é%%%ﬁ%@%ﬁe?m %%@‘?ﬁi?ﬁ‘ ré%fg%ggggo\'/éé back
an o)

for biochem cal anal yses, zen at -20C for storage. Exanple 10.

Expressi on of Hup and jvatives i.n+{ nsec | 1's .. EXRr, '

bacul ovi rus i nf‘Leﬁ(; i'on Th Aﬁ@#%ngaéﬂ%khceel“o ° y‘%ﬁ%%% @ﬁéﬁ%&% PY and
dérivati ves were engi neeré For expression in insect cells using the PCR
For the full - I}gﬁg&ﬂ{sequence a 5' -sense ol igonucl eotide ﬁéi mer _t hat

modi fied the trAREEdt i on fhPe9%tanErining 8 CsierminabKEK| motiheHR Ha R bhaehas
sequence was paired with )3 -antisense primer that contains the natural
translation term nation codon in the Hu-Asp2 sequence. PCR anplification of
t he pcDNA3. | (hABr-OwW-Kit- ASBR6Yebwicanteinisre CHxamphld otif TREQJEY Nv.alt7 angds of

Hu- Asp2 that delete the et nal transnmenbrane domain (SEQ ID No. 29 and
No. 30) or delete the transnmenbrane domain and introduce a hexa-histidine

tag at the C teAPPNVIBKKSEPPENUF codthinddita Naermnsial Mﬁrr@otm(sggqmﬂae@raeﬁ usi ng
the PCR The same 5'-sensgoolghgonucl eotide priner described above was
paired with either a 3" -antisense primer that (1) introduced a translation

term nation COdﬂ&s@Wegé %Eé}%@lrim%ﬁl%r {58 RESS: G ((?lﬁn&@ﬁ #aﬂfﬂﬁ@ﬁ%@%&&&nhexa'

hi stidine tag foll owe y a translation termnatron codon in t usi ng

pcDNA3. | (thydiod) didupsst Ritesasinghpptopripledinker dejualcks masdacedtlyeP TR r eact i ons
wer e

Transfection of antisense oligomers or plasmid DNA constructs in HEK293 cells,

HEK125.3 cells and Neuro-2A cells,

Human embryonic kidney HEK293 cells and mouse Neuro-2a cells were transfected
with expression constructs using the Lipofectamine Plus reagent from Gibco/BRL. Cells
were seeded in 24 well tissue culture plates to a density of 70-80% confluence. Four wells
per plate were transfected with 2 ug DNA (3:1, APP:cotransfectant), 8ul Plus reagent, and
4pl Lipofectamine in OptiMEM. OptiMEM was added to a total volume of 1 ml,
distributed 200 ul per well and incubated 3 hours. Care was taken to hold constant the
ratios of the two plasmids 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
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performed anplified for 15 cycles using Pwol DNA pol ynerase

(Boehri nger-Mannhein) as outlined by the supplier. The reaction products
were digested to conpletion with BanmH and Notl and ligated to BanH and
Nod di gested bacul ovirus transfer vector pVL1393 (Invitrogen). A portion of
the ligation was used to transform conpetent E. coli DH5a cells followed by
antibiotic selection on LB-Anp. Plasm d DNA was prepared by standard

al kal i ne |ysj d [ i n b ield t cul ovir ransf.er,.vectors
o 13031 Al RsdiPsd S RaBd i ER G e e b et o st
reconbi namR yaaul @\deseifRd it prédetiii RBmples STrndfBaRABloraflidchisd\ @S RRES REdTEd
using standard nethods. Expression by transfection Transient and stable

expr essi onll3§123.3 pdls 2vxps daseribedinExmrotef/Hi s)6 in High 5 insect cells was

performed using the insect expression vector plZ/V5-H's. The DNA inserts
fromthe §ppessihaRRbIRe i WelFrbiYpladadAsp2,  pVL1393/ Asp2hTM and
pVL1393/ ASp2AT 8 ¢ ' ti. i t-h and Nod
and subcl oned inpg%%aen%(’%ﬁegf(ﬁg?i% d )g{réifg e L%Wg}“%%%ﬁ@ﬁl%%’gr agsgt@al}oém'

net hods. THist, celfdivéreGnefRee 551 DM pb@salitels (e iies pled aha castriplogl Hut Asp2f X TM

and pl Z/ Hu- Asp2ATM Hi s)6, were prepared _as descri bed above. For )
t r ansf ect b foH ghn B repwe thecapdigmyelhe cell pelgiewerenwaghgh with BB S r one fimee

Transt ect  DRd Rl tttal i 8 Phaditb iR of (7 5, D ARTVEEL TR T e
nmedi a supplgernt BEMECGTALO A8 BDTAgeNntawysidium anthdafsepd o RIPURD)! TRe$REES

(I'nvitrogen, Carlsbad, CA) using standard nethods. -56 For Iar%e scal e
transi ent ce anstueestwesnsenirifuged 20300 rgm dnidvlee swetnatantpes piotaded -3 CastB0  mm

ti | t di || to at t t for 15+ 30
i utes. RS iRl pRenieRF el iieR RS RS A SABSRAY i A% par e
by mi xi ng a6itigns@bligon@ryBhd EQBroledEs pr&fhined SR ATIMoaY 260 that rddosdiz&NAe and 120

pl of Insectin Plus and incubating at roomtenperature for 15 m nutes. The
pl ati ng meeiminyes ABhavdiben CIHOP s deestad &f thedmhsmaprgcipgple adiduantibedy t he

DNA/ |'i pos iLxture for 4 hours at ro tenperature W th.constant rocking
at 2 rpm Ch0adur Eresarens vt Tl irinB s - Sagh P Merair gV b g

i ncubat i oRedhiAs GRS tednirdit E APP. RohWkErd NstdR@hcts FoW mdB¥SNARSLa cells
transfectionthe nedia was harvested, clarified by centrifugation at 500 x

g, assayedoframsigi@bwithk plued siZoandodPP s A S Kt ARY-VIERK or ABPeVISxgndssi on,
the cells were treated with 50 .9/, Zeocin and,. ‘the syryiving.pool ,.used to
prepared AHHEIS @&?]It‘ EXTRRFLY wpﬁeteﬂ%goal?qraﬁeﬁaﬂmpé}ql ﬂﬂ%o%ﬁj’g@élﬁg’ﬂ gpdicnty o
expr essi onyelQuel 921 B oBPOXS. FilHIchbinGAtP A BE CiPodFPLAEMs@Rebduct

Hu- Asp2AT eI-Sli s)GVI-‘élﬁi?ermvalg g? ?he terg[?\jsrrenbrane segnent frc?mﬁbHu}le‘g%re
resul t ed idetected witdlcamgibiody 6610.t he pol ypeptide into the culture nedium

Fol |l owi ng protein production by either bacul ovirus infection or

transf ect ipgultshe conditi oned nedi um was harvested, clarified by
centrifugation, and

) Transfection of HEK125,3 cells with Asp2-1 or Asp2-2 antisense oligomers reduces
- production of the CTF B-secretase product in comparison to cells similarly transfected with

control oligomers having the reverse sequence (Asp2-1 reverse & Asp2-2 reverse)

In cotransfection experiments, cotransfection of Hu-Asp2 into mouse Neuro-2a cells
with the APP-KK construct increased the formation of CTF99. This was further increased
if Hu-Asp2 was coexpressed with APP-Sw-KK, a mutant form of APP containing the

Swedish KM—NL mutation that increases -secretase processing.

Cotransfection of Hu-Asp2 with APP has little effect on Ap40 production but
increases AP42 production above background (Table 4). Addition of the di-lysine motif to
the C-terminus of APP increases AP peptide processing about two fold, although AB40 and
Ap42 production remain quite low (352 pg/ml and 21 pg/ml, respectively). Cotransfection
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di al yzed against Tris-HC (pH 8.0). This material was then purified by
sucessi ve chromatography by ani on exchange (Tris-HC, pH 8.0) followed by
cation exchange chromatography (Acetate buffer at pH 4.5) using Nad
gradients. The elution profile was nonitored by (1) Western blot analysis
and (2) by activity assay using the peptide substrate described in Exanple
12. For the Hu-Asp2ATM Hi s)6, the conditioned nmediumwas dial yzed agai nst

Tris buffer 8..0) purifi.ed b equenti al. chromat ograp on | MAC
resin foll 8@\%57%‘9“@ﬁﬁ%%ﬁﬂhﬁg‘_@crﬁ?%ﬁﬁ%‘ﬁoﬂg&ﬂw.f*@@dﬁ%‘%&gogngﬁ?%ﬁl@u@w"% he
purified F@fégméwlw@)@ RGP s meNapheiold#hiltRodtion 8f AREPHAGsfad been
cleaved [ TQHG RLPLR (SEQ I D NO 52)]. Exanple 11. "Expression of Hu-Asp2 in
CHO cel | s merethen dgdeld. dhps.estrawsfiectipn ki aspsp2lanid A RPHROKKtonshéts preTdrentiafiyi r e
coding se uence/gg Hu-AsH;IJZ was cloned into the manmmal i an expressi on vector
pcDNA3. 1 HEG P AN 08en, Carlsbad, CA) which contains the CW

i medi ate early,__ promtor and bGH pol é‘adenyl ation signal to drive over

expressi on. The TBxAPESSTIom T gtaiondiss deerpdONAI0 inqraastiyesEtase POpESinges
db | ] i %l i - d t d
Dot st r antis MR AR Fles Bl daRth B AT iun BOCATENR. & By aReced on

Chi nese haomisaucte Viigased®ABS2 pfddarikin ( aeveefottbinateagdwith AIPPLYE aAd @%our-folie cel | s
were mai ntained in nonol ayer cultures in a-MEM containing 10% FCS at 37C in

5% COR.  Twiioee with filh¥E-1oK. Eride K. baehadsmixed silewnpn ddiid proderction fatighect ed
o on S MR OR AR, BREa IR R1cB6 RV AL VLN RLRL 305 (IRfed e

cationic posone AP "as"'tr ecomen supplTer. wer e

treated w FfDNA&;otrrahﬁsmo@h dohRo1. i s ofte efftot ol N8 2 ban IS phsduetien kWhen t he
medi um repl aced with growh nmedium containing 500 Units/m Qlygr onycin B. In
I

t He .case oProperbieagiel srpsipileading o axivprepscaindheratie @ G2 iwtebAPsindeaddihgi dual

hygr omyci n r s ng Ll s,were cloned b oM L4 Kl ution. Follow ng
cl onal ex pgﬁé}i Ot?rslA o?ﬁf)tﬁlegﬁrrigﬁc\}/llestj%‘é?ryélé% \gﬁhileyn%fs%zb/‘én%npggggg%ﬁéﬂ)sfcoﬁ&g Sf%st?)‘g

pr ot ein maa;it@qggggﬁ;da@yAppswEm,bl ot anal ysis using a polycl onal _rabbi t
antiserum raised agai nst reconbi nant Hu- Asp2 prepared by expression in E

coli. Near conf i SRS j %Hg,qglg scrapi ng
into PBS and thwﬁ?g%gcovgggﬁg&g@%ﬁ%%é}ggﬁtﬂ?%ﬂ T eK?;iefgc%g;I | ets were
r esuspendedansfectal eith ysiienbubligamefLGrgehing thiesHid@sp2 (ROM Gighty WESén blot

cont ai ni ng pratease i nhifj s gnd.the cells |ysed by sonication. e

sol ubl e and\tHERBILEHRS r%@ﬁ@%gr%w@nslem% E‘au%ylew?lﬁ CPERRS "F%]nw‘f]'iégj 000 x
g, 60 mn) & : f: i i t hen
Separated for SH BREE K ROl PRt AL R it S5 Rod AL RAER W A5k copuRcRed

pol ypept i desthtidu-BypFamenbP8ve&K.Hu Asp-2L protein was detected using rabbit
anti-Hu-Asp2 antiserum (1/1000 dilution) and the antibody-antigen conpl exes
ver e Vi sualfiphRay, Bekilgs & detrhhdTec DB IRRASHBSEEIA PaRined DIV vithaatibuy APPI t

anti bodi es ¢l @e@bntaMifPHe V419 LITHMBRIOR Mk iniRli s QL KLk blocREsigppar ent M
val ue of 6%0 ra ng\(ﬁi%l’l IEheﬁE&dengiS{%ﬁ%TéaS sﬁ}lgyeﬁfooc{mmg%l PXrBaWSafllfe%t ed cells

an;_c_l _not tabulated are A peptide pg/ml.

pcDNA Asp2
Cotransfection Cotransfection
Ap40 Af42 AP42/Total  AP40 Ap42 AP42/Total
APP 192+18 <4 <2% 188-+40 8+10 3.9%
APP-VF 118+15 i5+19 11.5% 85+7 24+12 22.4%
APP-KK 352424 21406 5.5% 1062+101 226449  17.5%
APP-VF-KK  230+31 88124 27.7% 491435 355436  42%

Example 9. Bacterial expression of human Asp2L

Expression of recombinant Hu_Asp2L in E. coli.
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nock-transfected cells. Also, the Hu-Asp2 pol ypeptide was only detected in
the nmenbrane fraction, consistent with the presence of a signal peptide and
single transnenbrane donmain in the predicted sequence. Based on this

anal ysis, clone #5 had the highest expression |level of Hu-Asp2 protein and
this production cell lines was scaled up to provide material for
purification. Purification of reconbinant Hu Asp-2L from CHO Kl / Hu- Asp2
clone 95-1n a typical purification, clone #5 cell pellets derived from 20

150 mm di shes - Wer e : t ! i The
cell pellets weolfr{g" r @2%?%‘2%%3@%%6%8*’% C%(l:lﬁg?@cgtllélbggﬁftaélhga%e eglgégl S%(ka%l
above. TheascelT mgUBES IDyNed lbyndddd.\22) ona hd naxgfetibaad bpa caghaxe @ladec) - 58 and

the |lysate centri t 338,000 for 20 m nutes. The nenbrane_pell et
was. t hen ﬁ&gﬂ?séﬁﬁﬁﬁﬂﬁ&fﬁ %Hd?}%% 2?253—‘&&%%‘@@;3 peifoncefrihe Ok c‘rﬁf@lt%tbm%@ 5
3-octyl gl i f i f: ; t t
s ol ar O 38 By sRe HREEY MbiackRAHS A bRy citol rpasding ViaR AT ERGBEIGIRE! T o
super nat aniD NakZharfdNof26)t Haradditiahy4séR. cafiibe ef@neaty wWithucasiedatiexicaaade was

applied to.a 0, anjon exchange colum that was, previously equilibrated
wth 25 m\ﬁlfFr(%/g-&J@%epﬁ # ?-é%)-nﬁp@gad&ewﬁ@mw@mta aftepgxpresi Fpdanpl e
applicatio ] Al a1 I I L Ng
NG concent A SRR Sl Bihoc dnid WERoREGAL I o ok SO
assayed bymvbtane proxdimal regival trsismearbtafeaton(adn, aed cetophemactil v prgfefiede bel ow) .
Fractions containing both Hu Asp- 2L i mrunoreactivity and (3-secretase

activity wefeghdio! ed and di al yzed agai nst 25 mM NaOAc (pH 4.5) 150 nM
0-octyl glucoside. Followi ng dialysis, precipitated naterial was renoved by

centrifugation pag &ihﬁp&%ﬂé%ﬁtaﬁﬁﬁﬁ@%pr&'@l@fﬂ&} QafRRRR v RMsé HRRQF W&t i on
exchange colum that was previously équilibrated Tn 25 mM NaOQAc (pH 4.5)/ 50

mvi.f-3-  oct fusipnsl oD Akpcodiineseqotncerwitaly -teinibd degenngmad| ficatans igeladingatT7of

i i ' 0-1.0 M 3Q_, nj.nut d,indiyi dual
| oreast 10, NG HRRSCRL LAt HOT, (O M AL, S0P GS) and bt vl
Fractions contaloiae Qetdy by e _rbmﬁ)@%ma% INEMEcABnSAGERS 398

activity were conbi ned and determ ned to be >90% pure by SDS- PAGE/ Coonassi e
Bl ue st ai nprgotdidarpl exfi@ssidssby Tofaghirecad 2 alBqsace ef asdtife tiouingysitesi Ty
pepti de substrate f-secretase S - (3-secr.et as ctivity .was ured by
QAN | 1 yi nEOTHBUrRIRSRgATEss G B N PSR g o 0E ST R HE AT AR

Swedi sh nmugatal QB4 aﬁf"li?ﬁﬁt%ﬂ%ﬁitﬁ gé\{ectgpggggsggrg@%gﬂg@ reaction contained 50
mM Na- MES (pH 5.5), 1‘% 3-octy gTucomde, pepti de substrate (SEVNLDAEFR, 70
M SEQ | D #&33=-8A)GAATCEYOEAGLACGCLAREGHCTORGE M. B8y, e i ncubat ed at

57, C Tor VAELOYE LTS, A0 L8 LROEL Lo PSS et LaSalal B B e C

S oot HEERL A SN DGR hen BUET L RO O

whi ch el ut adp2 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 annealing & extension at 68°C in a two-step PCR cycle for 25 cycles. The
insert and vector were cut with BamHI and HindIIl, purified by electrophoresis through an
agarose gel, then ligated using the Rapid DNA Ligation kit [Boerhinger Mannheim]. The
ligation reaction was used to transform the E. coli strain JM109 (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 1 mM IPTG for
4 hour at 37°C. The cell pellet was harvested by centrifugation.
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before the intact peptide substrate, were confirmed to have the sequence
DAEFR and SEVNL using both Ednman sequenci ng and MADLI - TOF nmass
spectronmetry. Percent hydrolysis of the peptide substrate was cal cul ated by
conparing the integrated peak areas -59 for the two product peptides and the
starting material derived fromthe absorbance at 214 nm The specificity of
the protease cl eavage reaction was determ ned by performng the fi-

secretase assay..in.th esence of cocktail, of protease jnhihl (8 M
POt ST L NI Mgy MM St AU S

(3- secr et agPambEAYthelcbhiiARB et ERAel on@UBAE R A A HU P GeRlenSL BHO A 8Rs. 1O
noni t or enzYne activity using fluorescence spectroscopy in a single sanple

or nul ti wekl and 33)rveas openrshat teaBambi stermndithracthe phesphpeylatecaspases. 18ader pept i de

W and pur TS S ET AT LT R LR EEIAGREARE, 577

for vari ousEQ BNAY, ¥Pe0=CLRCUGITATHTTEAEGAYGAGH GTOA N GAYRSI TR B
Excitation vvangerformad at 330 nmand the reaction kinetics were nonitored

by neasuri (fdZQ@ He No. 38) wercanoenleshansdigstedde tleocion N Yol ha®taverhapp dpeaells t hat

nodul at e Hu- ~2 activity, the test ounds were.added,.duyi .t he

or ef noubat 1AAT Frigelelspitidsiias hSieng AR AR ol Fegutimtd e bl

noni t or ed A& sufRYGEARIBLARPWEL BAGIHIY FhOTiSat RS eitioh Shs 3RnSBIRAHREAS NG as
increase the rate of appearance of fluorescence while inhibitors decrease

the rate ofboppemamahsis difprdteinexemssiog efter|ttansiet fo Ibecobilsérain Blht. t he i nventi on
may be practiced otherwi se than as particularly described in the foregoing
descri pti on andlrexdeplboesduchitiheGOuantatafthe at icantiuaoflaspdr & piir ofsntiphralsle
present invention are possible in light of the abgve teachings and,

t her ef or e, OBEAS Wire Hesigneddo sbajee dsgencirde poflpahasesdn 1 gminhegid gogiions sdur e of

I L
Hei nri ksondidR@pekdngk theRaicoddd anhinb Sicifl.and Yl chédegit@ogtiiha Mrakiiaxgreskip@hhe
Conmpany <120> Al zheiner's Di sease Secretase <130> 6177.P CP <140> <141>
<150> 60/ 16e0usg of the sense linker is 5’
CGGCATCCGGCTGCCCCTGCGTAGCGGTCTGGGTGGTGCTCCACTGGGTCTGCG
TCTGCCCCGGGAGACCGACGAA G 3’ (SEQ ID No. 39). The sequence of the
antisense linker is : 5’
CTTCGTCGGTCTCCCGGGGCAGACGCAGACCCAGTGGAGCACCACCCAGACCG
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 Hu-Asp2 in the vector pTAC. For inducible expression
using induction with isopropy! b-D-thiogalactopyranoside (IPTG), 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 1 mM IPTG for 4 hours 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 a Hu-Asp2 polypeptide beginning with
the N-terminal sequence GSFV (SEQ ID Nos. 27 and 28), the following procedure was
followed. Two phosphorylated oligonucleotides containing the caspase 8 cleavage site
IETD, #571=5"
GATCGATGACTATCTCTGACTCTCCGCTGGACTCTGGTATCGAAACCGACG
(SEQ ID No. 41) and #572=
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<151> 1998-09-24 <160> 49 <1~0> Patentln Ver. 2.0 <210> 1 <211> 1804
<212> DNA <213> Honp sapi ens <400> 1 atgggcgcac tggcccgggc gctgcectgetg
cctctgectgg cccagtggcect cctgcgecgecc 60 gccccggagce tggcccccgce gecccttcacg

ctgcccctcc gggtggeccgc ggccacgaac 120 cgcgtagttg cgcccacccc gggacccggg
acccctgccg agcgccacgc cgacggcttg 180 gcgctcgecc tggagectge cctggegtcc
cccgcegggceg ccgccaactt cttggccatg 240 gtagacaacc tgcaggggga ctctggecgce

201 ganagc BT GaOT L GeT LTk GOdAGA GBS Ceb BE SN AL T GO AT BEIGRA 1t
S L T

caaggaagct acgggcft cgttggggaa 4 gacctcgtca ccatccccaa aggcttcaat

acttctttt GaiiHlt g atantfonaadndinto DAY, tHetgeificd ageciagDBA Wwad fecbidrgba&iddgg
att aaat gga at ggaatact tggcctagct 600 tatgccacac ttgccaagco atcaagttct

ct ggagaccrriepitienyalcthe insgft gy gaeimesidy Qﬁéﬁ@_ﬁ@@@é apreigaadip followingc cat g
cagat gt gt glig@g%fe%%ésl w%&é?&a{“& %pﬁégatio%%ﬁhe de 4 %%g%g%%g% g%%g{lée?'gt cttgte

tt gggt gga accaag aaa ggagaca at t aaggaa
gagt ggt acHSAPEAPAGEATEANTIGEGEASHO GGTGGEEA AG Iy gSEQaaING 4 aat ct g

PRSI 8 AT L RESEERS L 0 P
ttctct t
SRR g T

ttccgt at caspaat@rh@Chad sagelidd aem A1 18idtlc AGST ERNKIAbSUNBECHTOPLT. 1 gaat
tatgaatgtt accgattcgg catttcccca 1200 tccacaaatg cgc%gét gat cggtgccacg

gt gat ggagdsige theddeglagete cDdya 8 CRAGGonteshd dullovang thegaydedys: e sunpliedgeg

agcccct gt agaaattgc agatgctaca.l13 0@t C cGg:tttlC ca
Gaggat ot s angn e A ARk dEbEERiges-heh KRR e SERRE RS Gt R
gt gt cct at gnefGhE FbGagweRicut ghtl Bamifhd eI, 9afified bY gleefrdfRiestOharibBah J
ctgttgccgt tccggtgtca gecgtcgecccc 1500 cgtgaccctg aggtcgtcaa, tgatgagtcce
t ct ct ggt c agyasagddbenyligaieduyganths RapgbDNgckiggdetkiy [Beshingergdaneant dhact

cagctattaa. gaaaatcaca tttc C.162 ceC at aqgt cagetttctce
Ct ot geccad SRgt BRI ECIEN B PR rBene PR L arpar B FERh bt et ot
tttgatt ct tygaplké CRAGCHIRAAGH 6f ATdd (Ol6R Aty AHAAIARARIDNAk RRdaA
aaaaacttca ttctaaacca aaaaaaaaaa 1800
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 1 mM IPTG for

4 hours at 37°C. The cell pellet was harvested by centrifugation.

To assist purification, a 6-His tag can be introduced into any of the above constructs
following the T7 leader by opening the construct at the BamHI site and then ligating in the
annealed, phosphorylated oligonucleotides containing the six histidine sequence
#565=GATCGCATCATCACCATCACCATG (SEQ ID No. 45),
#566=GATCCATGGTGATGGTGATGATGC (SEQ ID No. 46). The 5’ overhang for each
set of oligonucleotides was designed such that it allowed ligation into the BamHI site but

not subsequent digestion with BamHI.
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,
0.1M Tris, 0.05M EDTA, 1mM DTT. The conductivity adjusted to about 193mMhos with

water.
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aaaa 1804 -61 <210> 2 <211> 518 <212> PST <213> Hono sapi ens <400> 2 Met
Gy Ala Leo Ala Arg Ala Lou Lou Leu Pro Lou Lou Ala dn Trp 1 5 10 15 Lou
Leu Arg Ala Ala Pro Qu Lou Ala Pro Ala Pro Phe Thr Leu Pro 20 25 30 Lou
Arg Val Ala Ala Ala Thr Asn Arg Val Vval Ala Pro Thr Pro Ay 35 40 45 Pro
Ay Thr Pro Ala GQu Arg Hs Ala Asp Gy Lou Ala Lou Ala Lou 50 55 60 Qu Pro
Ala Lou Ala Ser Pro Ala Gly Ala Ala Asn Phe Lou Ala Met 65 70 75 80 Val
-Asp Asn Lou A n Ay Asp Ser Gy Arg Ay Tyr Tyr Lou Gu Met 85 90 95 Lou

Ile Ay Thr Pro \V r : 0 Her
Her Asn Phe Al aA@gpthgpgnééxf/as'llsﬁ%egf g fllH| a?d%g)lfdalTegllrm gf %‘Eﬁ{ érih%élutljloggvajls%gd%S

Tyr Phe Asprifiging Bleuotal yolitae 14600 Mihr Thig sushegsite wak ismGhgni Ridefubex deBz(boilBE 140
Val Thr Val d.n Her Tr hr Ay Phe Val Ay GQu 5 150 155
To0 ' Asp LB atFRpd mf%uﬁrlaqt%@m@mﬂﬁﬁﬁgw e s hopres e soksh AkATES 170
175 Ile Ahfgh'g?éssuﬂeqlo%egz&a‘@qb uﬁb jAsn Phe The Lou Pro Gy Ile Lys 180

185 190 Trp“As le“Llou Ay L Ala Tyr Ala Thr Lou Ala Lys Pro Her 195

200 208 11 Top ] e B B, o 21
225 230 238iseAded. TheyrekieitanGholutldit waSEentiMigdd ivi 2388 A lrotar ¥ 1 hk.at 18590 Gy, THee G u
Pro 245 25861126?\5?\135 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 500ml with the same solution, and spun for 1hr. at 12,500 rpm.

The pellet was then resuspended as before, but this time the final volume was adjusted to

1.5L with the same solution prior to homogenizing for 5 minutes. After centrifuging at the

same speed for 30 minutes, this procedure was repeated. The pellet was then resuspended

into about 150ml of cold water, pooling the pellets from the six centrifuge tubes used in the

GSA rotor. The pellet has homogenized for 5 minutes at 3,000 rpm, volume adjusted to

250ml with cold water, then spun for 30 minutes. Weight of the resultant pellet was

17.75g.

Summary: Lysis of bacterial pellet in KCl solution, followed by centrifugation in a
GSA rotor was used to initially prepare the pellet. The same solution was then used an
additional three times for resuspension/homogenization. A final water

wash/homogenization was then performed to remove excess KCl and EDTA.

Solublization of rHuAsp21.:
A ratio of 9-10ml/gram of pellet was utilized for solubilizing the rHuAsp2L from

the pellet previously described. 17.75g of pellet was thawed, and 150ml of 8M guanidine
HCL 5mM 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 supernatant was then
stored at —20°C, except for 50ml.

Immobilized Nickel Affinity Chromatography of Solubilized rHaAsp2L:
The following solutions were utilized:
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Her
Tyr
Asn
300
310
325
340
355
370
335
Tyr
Pro
Phe
Leu
Cys
Pro
du
2070

Lou Tyr Lys Ay Asp Ile Trp Tyr Thr Pro Ile Lys Gu GQu Trp 260 265 270
Tyr Anlle Au lle Lou Lys Lou Qu Ile dy Ay Gn Ser Lou 275 280 285
Lou Asp Cys Arg Au Tyr Asn Ala Asp Lys Ala Ile Val Asp Ser -62 290 295
Gy Thr Thr Leu Leu Arg Leu Pro A n Lys Val The Asp Ala val Vval 305

315 320 u Ala Val Ala Arg Ala Ser Leu Ile Pro Au Phe Ser Asp Ay Phe
330 335 Trp Thr Ay Ser Gn Leu Ala Cys Trp Thr Asn Ser A u Thr Pro Trp

345 350 Set,.\lyr Pr oy I I Y rg u Ser Ser
360 365 Ay Serfhgﬁ}euak}%én'g’ﬁgi,pﬁﬁﬁag, URE AN ﬁf@?@%‘ﬁ?ﬁﬁr Q58N R o et
375 38thiddete Ay Ala Ay Leu Asn Tyr Qu Cys Tyr Arg Phe Ay Ile Ser Pro
390 395 400 Se' hr Asn Ala Leu val Ile Gy Ala Thr val Met u Ay Phe

405 410 4153 ValgNihGe£onAS WA SIS ShiaMXscArg Val Ay Phe Ala Ala Ser
420 425 430)Q/s Aa &ulle AI’gHGIy’AIa Ala Val Ser ulle Ser Ay Pro

435 440 4 S Vi | .Pro, Ala G n Ser

Ser 450 45?&60%\&{&5%?8}*1@&@Fﬁp@ﬁ@%%%%ﬁm}fﬁé eu Met Ser Val

Ay 465 470,475 |.a.l L u_va ] Leu Leu Leu Leu

Phe Arg c,ys('OAsS 6&‘38%%?0“@1:1}% rﬁﬁ@ é?ﬁa%éakéﬂ%ﬁh@c@z«z}a Val Asn Asp

Ser Ser Leu 500 505 510 Va( rg H's Arg Trp Lys 11 515 <210> 3 <211>
<212> DNAVeDq Bufepsndy @élFf; opiere mixed at the appropriate ratios to 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)ina 5 x

10cm Bio-Rad econo column. This was shaken gently overnight at 4°C in the cold room.

Chromatography Steps:
1) Drained the resultant flow through.
2) Washed with 50ml buffer A (collecting into flow through fraction)
3) Washed with 250m! buffer A (wash 1)
4) Washed with 250ml buffer A (wash 2)
5) Washed with 250ml buffer A’
6) Washed with 250m] buffer B’
7) Washed with 250ml buffer A’
8) Eluted with 250ml 75mM Imidazole
9 Eluted with 250ml 150mM Imidazole (150-1)
10) Eluted with 250ml 150mM Imidazole (150-2)
11) Eluted with 250m] 300mM Imidazole (300-1)
12} Eluted with 250ml 300mM Imidazole (300-2)
13) Eluted with 250ml 300mM Imidazole (300-3)
Chromatography Results:

The rHuAsp eluted at 75mM Imidazole through 300mM Imidazole. The 75mM
fraction, as well as the first 150mM Imidazole (150-1) fraction contained contaminating
proteins 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 Experiments of rHuAsp2L.:
Experiment 1:
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<400> 3 atggcccaag ccctgccctg gctcctgetg tggatgggcg cgggagt gct gcctgcecccac 60
ggcacccagc aoggcatccg gctgcccctg cgcagcggcec tggggggecge ccccctgggg 120
ct gcggcect gc cccgggagac cgacgaagag cccgaggagc ccggccggag gggcagettt 180
gt ggagat gg tggacaacct gaggggcaag tcggggcagg gctactacgt ggagat gacc 240
gt gggcagcc cccggcagac gctcaacatc ctggtggata caggcagcag taactttgca 300
gt gggt gctg ccctacaccc cttcctgcat cgctactacc agaggcagct gtccagcaca 360

ct aagcaccq accignyanptdar ColtupbE R DT R Bhe PRRCHERIR fied
gct gccat caofidegali AR IDIM, iad 8t 108 AGEGGHV e KT 320 GH0A I REDGRIESY YwRAD

gggct ggcct atgctgagat tgccaggcct gacgactccc tggagccttt ctttgactot 600 -63
ct ggt aaagétlﬁg%@\@ﬂig’é)ﬁnﬂ ok 6‘6’%3@@]@ M&‘Iﬂ& ol Gl dtimdd HCl.gthiggdution 666 a

gaceact codnipy eRaaaRhyBF By L PRRRRTER-PETL B8, 656 GRUAREN Rt doo
gaggt t at cao tHeGHi08 RWér 4gagat caat ggacaggat ¢ t gaaaat gga ct gcaaggag 840
t acaact at g acaagagcat tgtggacagt ggcaccacca accttcgttt gnccaagaaa 900

gtgtttgaag ctgcag i 9G30 0
gogtttctggce t aggagaggtgmgz(:){gJ g‘gﬁ"gﬁgg“t ggcggg%gtst 'gfgg%gg‘glg‘gog%ggﬁg@yz%gzo

t t cacagt cavtoighhagaihs 200 MNafgpit! 708 d §OmdENaChQo¥gslecdrtl. clidealktmdc 1080

atccttccgc agcaatacct gcggccagtg gaagat gt gg ccacgtocca agacgactgt 1140
tacaagttt@ﬁ%‘%%‘fegf @gwegﬁeé%%%ﬁe een ikt pErgyaghey of hamedttdgag 1200

ggcttct.acg ttgtctttga tcgggcccga aaacgaattg gectttgetgt cagcgecttge 1260
cat gt gcacdigaﬁgﬂg!u&x t4£iag gacggcagceg gt ggaaggec cttttgtcac cttggacatg 1320

gaagact gt g gct acasoHithe tThe ajatavgatogegtmed 2xoot codpamndandgeep,dtd, 100380
gt cat ggct ctgcgc cetecttcatqg ctgeccactct gectcat ggt, gt gf cagt 1440
oot gaot coM PR bt Ren il srin a5 Patimar s aRts g PEfubudt oBbibiofEh 1g00
aagt gaggag,igglg%ﬂgc BficRdaagat aga gattcccctg gaccacacct ccgtggttca 1560

ctttggtcac aagtaggaga cacagatggc acctgtggcc agagcacctc aggaccctcc 1620
ccacgcaccggat.geetLtg ccttgatgga gaaggaaaag gotggcaagg tgggttccag 1680

0 Got cace t cadaTPhe g0 A Haa S B BT Bart M Coele ol s GREPARMRAEA DD ¢
cacca ttCqidyl &RehitfonABEAM CHRAA! Md ¢ 194 &ﬁﬁeﬁi%l%. Pkt PRARIL86@&ly
gt accggcat cacacgcagg ttaccttggc gtgtgtccct gtggtaccct ggcagagaag 1920

agaccaagct(whie stiiog) witbdgont ab@JCh celd L8mdyhtyaBoefd od A6emyt Naght Biis saloge

tgotttagag aca actg.tat aaacaag cctaacat t gcaaagat tgcctc a ,2040

at t aaaaaa pﬁ%?é‘gcggﬁ%fa 1th£3££8g§g&r%gﬁﬁmgz&I%g%gl%ﬁon S SR N
for 10 minutes prior to adding MEA to a final concentration of 0.1mM. This was stirred

0

slowly at RT for 1hr. Cystamine and CuSO4 were then added to final concentrations of
ImM 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
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<211> 501 <212> PRT <213> Hono sapiens <400> 4 Met Ala G n Ala Leu Pro Trp

Leu
H s
Leu
Arg
Gn
Asn
Pro
Tyr
Trp
Pro
Her
Leu
Phe
Leu
Al a
Ser
Tyr

Lau

Phe
Gn
Ser
Leu
Tyr

Leu Trp Mt Ay Ala @y Val 15 10 15 Leu Pro Ala Hs @y Thr Gn
Ile Arg Leu Pro Leu Arg Her 20 25 30 Gly Lou Gy Gly Ala Pro Lau Gly
Lau Pro Arg Gn Thr Asp 35 40 45 G, "1u Pro u du Pro dy Arg
Her Phe Val Gn Met Val 50 55 60 Asp Asn Leu Arg Gy Lys Ser Ay
Tyr Tyr Val Qu Met Thr 65 70 75 80 Val Ay Her Pro Pro G n Thr Lau
a a Thr Ay Her 85 90 95. Ser. . Asn, Phe Al a Val Ala Al a
e Bitt BRI bl ecpe N W T Vg B e i i Feoler The
A&Ee hﬁmaﬂrglsla{ﬁm@ﬂnﬁ{ﬁion cblidn #PBe HROAINY seadnck! @CRYdmplfcafilod Y Lys
Gu Leu Thr As 130 135 140 Lou Val Ser Ile Pro Hs Qy
Vet e m{PNJetéll(lAfggc))Aﬂl@rA@@E tqmlalateisrs ErgopisB2)1 dovo dtivativesalfalu-Aep2rhr @ u

L As Tr. 0,175 I d

L FA B R D B 18 MO A R e b
A&ﬁnﬁﬁémbﬁ‘tﬁe \@f@ﬂnahlyzﬁld%t@odﬂdé a e ga-MalidiRe €xgld $he?Q9erdfifus &‘@@ IpENoPhe Ser
Leu é) Al a Phe Pro Leu Asn A n 210 215 220 A u Val Leu

vail 3@@9\16(33 Beye menglr@exeﬁelsxggyh@QRl |Tel,se SPRG SZS@SQQBgmleoméqa H s
G deriribed Fao G e bfcocilier §- iR e v gy BB
translation termination codon after codon 453 (SEQ ID No. 3) or (2) incorporated a hexa-
histidine tag followed by a translation termination codon in the PCR using
pcDNA3. 1(hygro)/Hu_Asp-2L as the template. In all 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
BamHI and Nofl and ligated to BamHI and Notl digested baculovirus transfer vector
pVL1393 (Invitrogen). A portion of the ligations was used to transform competent £. coli
DH5« cells followed by antibiotic selection on LB-Amp. Plasmid DNA was prepared by
standard alkaline lysis and banding in CsCl to yield the baculovirus transfer vectors
pVL1393/Asp2, pVL1393/Asp2ATM and pVL1393/Asp2 ATM(His)s. Creation of
recombinant baculoviruses and infection of sf9 insect cells was performed using standard

methods.

Expression by transfection_Transient and stable expression of Hu-Asp2ATM and
Hu-Asp2 ATM(His)s in High 5 insect cells was performed using the insect expression
vector pIZ/V5-His. The DNA inserts from the expression plasmids vectors pVL1393/Asp2,
pVL1393/Asp2ATM and pVL1393/Asp2ATM(His)s were excised by double digestion with
BamHI and NofI and subcloned into BamHI and Nofl digested pIZ/V5-His using standard
methods. The resulting expression plasmids, referred to as pIZ/Hu-Asp2ATM and plZ/Hu-
Asp2ATM(His)g, were prepared as described above.

For transfection, High 5 insect cells were cultured in High Five serum free medium
supplemented 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/ml
gentamycin, and InsectinPlus liposomes (Invitrogen, Carlsbad, CA) using standard

methods.
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Asp Leu Lys Met Asp Cys Lys GQu Tyr Asn Tyr Asp Lys Ser Ile Val 275 280 285
Asp Ser Ay Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe Qu Ala 290 295 300
Ala Val Lys Ser Ile Lys Ala Ala Her Ser Thr A u Lys Phe Pro Asp 305 310 315
320 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 Gly du Val

340 345 350 Thr Asn G n Ser Phe Arg Ile Thr Ile Leu Pro An Gn Tyr Leu Arg
355 360 365 Pr Val Gu Asp Val Ala Thr Ser @ n Asp Asp Cys Tyr Lys Phe AI a

.370 375 380 | ' . L Akt Al a. Val
Gu 385 390 391?(?}1%%& S“@{ﬁm?ﬁﬁeem?ﬁén%m@apg@?@i %egcegfé"eﬁer @afysm aﬂﬁol le
Gy The Almm4BSucAdtuddish Mad alfaredAb attfdhsat ibbem Yahpdritareop 1 80 nithatedr g Thr Al a

Ala Val Qu .420 425 430 Gy Pro The Val Thr. Leu Asp Met du Asp Cys Ay Tyr
Asn Ile Pr%urlllﬁs'ge atigghment gingg the PNA/Aifpseing migureryyps mrénar%bynnmngﬁénwfa Tyr

Val Met Al P { S Leu
Met Val S%n@ll ﬁeﬁ'ﬂl%glaﬂgé ug%pﬁét@%% (Jr@g% ziBNéyQ%Leu % ?,%C&Elg rg Adn dn
H's Asp A&ﬁclfﬂaﬁng\htaroéﬁmﬂerﬁp@fauﬁﬁﬁ)r‘lsQnrﬁﬁ@s THe 181y hedla h@@réﬁi@veﬁ%m #810> 5
<211> 1977  <212>'" DNA <213> Hono sapiens <400> 5 atggccaaag cootgccctg

gct cct get dlishyefrely aedrepligedyitydlc @N&/ lipaseme UB@turg @ﬁdd&lé‘g@ re@g garapaeiyre
getgeeect gW%&%‘%Fﬂ%gl%%k%n%gdg %‘%—Emg ArCERT P S Dredia was added to the dish prior to

incubation for 4 days at 27 °C in a humid incubator. Four days post transfection the media
was harvested, clarified by centrifugation at 500 x g, assayed for Asp2 expression by
Western blotting. For stable expression, the cells were treated with 50 ug/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-Asp2ATM and Hu-Asp2ATM(His)s - Removal of the
trangsmembrane 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
chromatography by anion exchange (Tris-HCI, pH 8.0) followed by cation exchange
chromatography (Acetate buffer at pH 4.5) using NaCl gradients. The elution profile was
monitored by (1) Western blot analysis and (2) by activity assay using the peptide substrate
described in Example 12. For the Hu-Asp2 ATM(His)s, the conditioned medium was
dialyzed against Tris buffer (pH 8.0) and purified by sequential chromatography on IMAC

resin followed by anion exchange chromatography.

Sequence analysis of the purified Hu-Asp2ATM(Iis)s protein revealed that the
signal peptide had been cleaved [TQHGIRLPLR (SEQ ID NO: 52)].

Example 11. Expression of Hu-Asp2 in CHO cells

Heterologous expression of Hu_Asp-2L in CHO-K1 cells -The entire coding
sequence of Hu-Asp2 was cloned into the mammalian expression vector
pcDNA3.1(-HHygro (Invitrogen, Carlsbad, CA) which contains the CMV immediate early

promotor and bGH polyadenylation signal to drive over expression. The expression
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ct gcggcet gc

gt ggagat gg
gt gggcagcc
gtgggtgctg
t accgggacc
ct gggcaccg

Cccgggagac
t ggacaacct
ccccgcagac
occcccaccc

t ccggaaggg
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tgtgtatgtg cgctacaccc
catcccccat ggccccaacg
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caggcagcag taactttgca 300
agaggcagct gtccagcaca 360

agggcaagtg ggaaggggag 420
tcactgtgcg tgccaacatt 480
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it angt oo Gadart o e FEASETED MeRrl S0 AREN AT FhPR-MRIG{ AR

tt aaat t ct casedagisaagotditaat HotAspRtpeéptaagl vt cxpagsiag imel cqgChéL acaluchB00
gt accctggcag agaagagacc aagcttgttt 1860

tt At t gt [ t gt
Goctact oo iR RETeAGE! S8 U DT BLAEIBS god theralnEraoueed K020
t gt at : L <210> 6
PR AR R O T S B O e P et
Leu Leu Le8.0y5pnMEEDTAY cétain{igyprviahse ithibitd@ ahd the cells lysed by sonication. The

soluble and membrane fractions were separated by centrifugation (105,000 x g, 60 min) and

gctgccatc
PlEpHE;

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
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
of Hu-Asp?2 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

buffer as described above. The cells were lysed by polytron homogenization (2 x 20 sec)
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NaCl concentration (0-1.0 M over 30 minutes) and individual fractions assayed by Western
blot analysis and for -secretase activity (see below). Fractions containing both Hu_Asp-
2L, immunoreactivity and B-secretase activity were pooled and dialyzed against 25 mM
NaOAc (pH 4.5)/50 mM B-octylglucoside. Following dialysis, precipitated material was
removed by centrifugation and the soluble material chromatographed on a 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
conceniration (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 P-secretase activity were combined and determined to be >90% pure by SDS-

PAGE/Coomassie Blue staining.
Example 12. Assay of Hu-Asp2 p-secretase activity using peptide substrates

B-secretase assay -f3-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; SEQ ID NO: 54) and enzyme (1-5 pg protein).
Reactions were incubated at 37 °C for various times and the reaction products were
resolved by RP-HPLC using a linear gradient from 0-70 B over 30 minutes (A=0.1% TFA
in water, B=).1%TFA/10%water/90%AcCN). The elution profile was monitored by
absorbance at 214 nm. In preliminary experiments, the two product peaks which eluted
before the intact peptide substrate, were confirmed to have the sequence DAEFR and
SEVNL using both Edman sequencing and MADLI-TOF mass spectrometry. Percent
hydrolysis of the peptide substrate was calculated by comparing the integrated peak areas
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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
detect compounds that modulate Hu-Asp-2 activity, the test compounds were added during
the preincubation phase 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.

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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t gat agggac tgcagactca
?Uﬂ% 4%210> 8 <211>

Alla . Lau His Trp Leu
G deTHr s £l
0 Pro Leu Gly
dhqsPro Ay Arg

giﬂi>

<212> DNA
<213> Homo

<400> 1

atgggcgcace
gcoeecggage
cgcgtagtty
gecgetegeee
gtagacaacc
gcceecgcaga
acccegeact
aagggetttg
gacctegtea
tttgaatcag
tatgccacac
. cagngaaaca
' gg tggga
ggagacatct
ttggaaattg
atcgtggaca
gaagctgtgg
cagctggcegt
tacectgagag

attcageccca

tgcacaaatg
agaggcccaga
gtgtctgaaa
cagtcttiga
gccatectee
cgtgacocty
gecaggecetg
agcageegygyg
gcteccagat
cteectactt
aaaa

saplens

tggceeggge
tagceceege
cgcocaceee
tggagcetge
tgeaggggya
agctacagat
cctacataga
acgtcacagt
ccatcccoeaa
agaattictt
ttgccaagee
tceccaacgt
ccaacggagg
ggtataccece
gaggceaaag
gtggcraccac
ccegegeatce
gctggacgaa
atgagaactc
tgatggggge
cgctggtgat
zgaggglagy
tttccgggea
gcgageccat
ttgtcttaat
aggtegtcaa
acctecaagea
atcgatggtyg
geettctaga
ccaagazaaaa

501

gctgcetgetyg
gcectteacg
gdgacceggg
cectggegtee
ctetggeege
tctogttgac
cacgtacttt
gaagtacaca
aggcttcaat
tttgeetyggy
atcaagttct
tttetecaty
tagtcttgte
tattaaggaa
ccttaatctyg
gctgetgege
tctgattceca
ttcyggaaaca
cagcaggtca
cggectgaat
cggtgeocacy
cettcgeagey
tttctcaaca
tttgtggatt
cgtectgcty
tgatgagtec
accatgaact
gegetttete
ttecactgtot
taattazaaa

Arg Ay Ser

cctetgetgg
ctgceceteo
accectgecy
caocgeyggeyg
ggctactace
actggaagea
gacacagaga
caaggaagct
acttettttc
attaaatgya
ctggagacct
cagatgtgty
ttgggtggaa
gagtggtact
gactgcagag
ctgceococaga
gaattctotg
cottggtett
tteocgtatea
tatgaatgtt
gtyatggagy
agcecectgty
gaggatgtag
gtgtectaty
ctgctgeegt
tetctggtca
cagctattaa
ctgtgeccac
tttgattett
aaaaacttea

61-

Phe Val

Gy Ser

Au

cecagtgget
gggtggccge
agcgeeacge
ccgecaactt
tggagatgcet
gtaactttge
ggtctageac
ggacgggctt
ttgtcaacat
atggaatact
tettagacte
gagecggett
ttgaaccaag
accagataga
agtataacgce
aggtgtttga
atggtttctg
acttccetaa
caatectgec
acegattegg
gettctacgt
cagaaattge
ccagcaactg
cgctcatgag
tecggtgtea
gacatcgetg
gaaaatcaca
cegtettoaa
gattticaag
ttetaaaccea

Gy Mt
Arg Her

agcct acact ggtacaaaga ctgcgtcttg
<212> PRT <213> Mus nuscul us

Leu Leu Trp Val
Gy Ile Arg Leu Pro Lou
Lou Arg Leu Pro Arg G u

1
20

agat aaacaa 2040 gas
<400> 8 Met Ala Pro
5 10 15 Leu Pro Ala
25 30 dy Leu Ala

Thr Asp 35 40 45 Gu Qu Her
50 55 60

Met Val

cctgegegeo
ggccacgaac
cgacggettyg
cttggccatyg
gatcgggace
cgtggeagga
atacaogetec
cgttggugaa
tgccactatt
tggectaget
cctggtgaca
gcecgttget
tttgtataas
aattctgaaa
agacaaggec
tgeggtggty
gactgggtec
aatcteccate
tcagctttac
catttcecea
catcttcgac
aggtgetgea
tgtcecoget
cgtetgtgga
gegtogecece
gaaatgaata
tttecaggge
tctetgttct
ctttcaaate
aaaaaaaaaa

60
120
180
240
300
360
420
480
540
500
660
720
780
84¢
900
260

i0z0
1080
11490
12900
1260
1320
1380
1440
1500
1560
1620
1680
17490
1800
1804



Asp Asn Leu Arg Gy Lys Her Ay Gn @y Tyr Tyr Val GQu Met Thr. 65 70 75 80
Val Gy Set Pro Pro Gn Thr Leu Asn Ile Lau Val Asp Thr Ay Ser 85 90 95
Ser Asn Phe Ala Val Ay Ala Ala Pro H's Pro Phe Leu His Arg Tyr 100 105 110
Tyr Gn Arg Gn Lau Ser Her Thr Tyr Arg Asp Leu Arg Lys Ay Val 115 120 125
Tyr Val Pro Tyr Thr Gn Ay Lys Trp Qu Ay GQu Leu Ay Thr Asp 130 135 140
- Leu Val Ser Ile Pro Hs Ay Pro Asn Val Thr Val Arg Ala Asn |Ile ‘145 150 155
460, ;Ala Ala I'le Thr Gu Ser Asp Lys Phe Phe Ile Asn. Gy Her Asn Trp 165 170
275 s@u Ay lle Leu Ay Leu Ala Tyr Ala Gu Ile Ala'Arg Pro Asp Asp 180
<185 80 Her Lau G u Pro Phe Phe Asp Her Leu Val Lys Gn Thr Hs Ile Prpo 195
<209 20% sAdend | e Phe Ser Lau Gn Lou Cys Gy Ala Gy Phe Pro Leu Asn G n 210
215 220 Thr Gu Ala Lau Ala Her Val Gy Gy Her Met Ilelle Ay Gy lje
<2§‘35> 23Q 235 240 Asp His Ser. Leu Tyr Thr Her Lau Trp Tyr Thr Pro Ile Arg
3452050 ArgGIAE 2 TP Mt ‘?rOGX‘?,P vat All?é;i |I'®Pval Arg Val Qu lle Asn Ay
G'n 260 265 270 Asp Lau Lys t Asp Cys Lys u Tyr Asn Tyr Asp Lys Her lle
1Valren- 69 2154:280:285, 1ASm1SeioGit T oAl AsR,Ley Arg Leu Pro Lys Lys Val
Phe Gu Alza 290 295 300 Aka Val Lys Ser kbhe Lys Ala Ala Her Ser Thr GI u Lys
Phe Pro Asp 305 310 315 320 Gy Phe Trp Leu Gy Gu Gn Leu Val Cys Trp
IehrirrAl ‘Bl@ye T AThITh825n380 B35ValPrbe Prp TAsrPrbl @ yPhe Pro Val Ile Ser Lou Tyr
Leu I\/Et35Gy GQu Val 340 345 350 Thr A$h A n Her Phe Arg Ile Thr Ile Lau Pro

i
E’ronGl(j;I 'H‘u:T ro LY Gﬁg %rg 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
63 70 75 80

\\ v
Val Asp Asn Leu Gln Gly Asp Ser Gly Arg Gly Tyr Tyr Leu Glu Met
85 20 95

Leu Ile Gly Thr Pro Pro Gln Lys Leu Gln Ile Leu Val Asp Thr Gly
100 165 110

Ser Ser Asn Phe Ala Val Rla Gly Thr Pro His Ser Tyr Ile Asp Thr
115 120 - 125

Tyr Phe Asp Thr Glu Arg Ser Sexr 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

Ile Ala Thr Ile Phe Glu Ser Glu Asn Phe Phe Leu Pro Gly Ile Lys
180 185 190

Trp Asn Gly Ile Leu Gly Leu Ala Tyr Ala Thr Leu Ala Lys Pro Ser
195 200 205

Ser Ser Leu Glu Thr Phe Phe Asp Ser Leu Val Thr Gln Ala Asn Ile
210 215 220

Prc Asn Val Phe Ser Met Gln Met Cys Gly Ala Gly Leu Pro Val Ala
225 230 235 240

Gly Ser Gly Thr Asn Gly Gly Ser Leu Val Leu Gly Gly Ile Glu Pro
245 250 255

Ser Leu Tyr Lys Gly Asp Ile Trp Tyr Thr Pro Ile Lys Glu Glu Trp
260 265 270

Tyr Tyr Gln Ile Glu Ile Leu Lys Leu Glu Ile Gly Gly Gln Ser Leu
213 280 285

Asn Leu Asp Cys Arg Glu Tyr Asn Ala Rep Lys Ala Ile Val Asp Ser

62~



355 360 365 Pro Val GQu Asp Val Al aThr Ser G n Asp Asp Cys Tyr Lys Phe Al a
370 375 380 .. Val Ser A n Ser Ser Thr Gy Thr Val Met Ay Ala Val Ile Mt
Gu 385 390 395 400 Gy Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg Il e
Gy Phe Ala 405 410 415 Val Her Ala Cys His Val Hs Asp Gu Phe Arg Thr Al a
Ala Val Qu 420 425 430 Gy Pro Phe Val Thr Ala Asp Met A u Asp Cys Ay Tyr
Asn |le Pro 435 440 445 dn Thr Asp Gu Ser Thr Leu Met. Thr. lle. Ala Tyr
Valooyet Ala Al a 45Qq455 460 'I'le Cys; Al'a Leu Phe Mt Lou Pro Leu Cys Leu Met
Val Cys A n Trp 465 470 475 480 Arg Cys Lea Arg Cys Leu Arg Hs A n His
GAS [EhAsphrPhe: BdarAspedspodBh KB0va9Bhe ke AServabaerilou Lys 500 <210> 9 k211>
39988 <212> DNAKR13> Honp sapi és <400> 9 at g¥tlgcccg gtttggcact getcetgetg
ccgcct gga cggcetc c gctggaggta 60 cccactgatg gtaatgctgg cctgctgget
C%éé%@d%ﬂg%“ﬁ%ﬁ?éﬁgggfI%PgﬂﬁgggpﬁpifﬁaSﬁfdﬁﬁéﬁgg@“hcatgaatgt ccagaat ggg|
aagt gggatt cagatcaatc agggacCaaa 180 acctgcattg ataccaagga aggcatcutg.
1Ga0that §19C62a0Ra0! Gha GSChgaRGt 8:,240: ¢AGRLCACCH Al gt ggt aga agccaaccaa;
ccagt gaccsud ccagaact g gt geaagcgg 300 ggeggcaagc agt gcaagac ccatccccaci
tttgtgattc cctactgctg cttagttggt 360 gagtttgtaa gtgatgccct tctcgttcct |
sgacagtilgceroadtd ¢i¢ dea Mdeaygaagy-7 26p Gat ggat it fexgcgaaact ca tcttcactgg:
cacacct®cg ccaaagagac ¥fgcagt gag 480 3&agagtacca acttgcatga ctacggcatg|
ttgatgccct gcggaattga caagttccga 540 tagagt ttgtgtgttg cccactggcet :
zﬁﬁgﬁﬁaﬁﬁtﬁﬂgéggfﬁfdgéIﬁfcgﬁc?ﬁhPanggIggggac%:aﬁﬂhgg at gact cgga tgtct ggt gg
ggcggagcag acacagacta tgcagatggg 6

agt gaagaca aagtagtaga agtagcagag
Magagagaeag f ggekherdgt @eaagasgaary 2. cdaagecgat g:at gacgagga cgat gaggat
/gt gat gagg t agaggaaga ggct gaggaas« 80

40C
.

Sel :hr Asn

Val Ile Phe

Ala Glu
© 435

Cys

Thr
450

Ser Glu

Glu
465

Pro

Ala Tle Leu

Gln Arg Arg

Vdﬂ His

xrg
~ 515
<Z210> 3
<21l> 2070

<212> DNA
<213> Homo

<400> 3

atggcocaay
ggcacceagse
ctgeggetge
gtggagatgy
gtgggcagec
gtgggtygcty
faccgggace
ctgggcaccy
gctgccatcea
gggcetggect

Ala
405

Asp
420

Arg
Ile Ala
Asp Val

Leu Trp

Leu Val Ile

Ala

Gly

Ala

Ile

Gln Lys

Arg

Gly Ala Thr Val Met

410

Val Gly

425

Ala Ala

440

Ser
455

Asn

Val Ser

470

Val
485

Leu

Pro
500

Arg

Arg Trp

sapiens

coctygecetyg
acggcatcecg
ccogggagac
tggacaaccth
cuoegeagac
ccoceagacce
tecggaagygdy
acctggtaag
ctgaatcaga
atgctgagat

Leu

Asp

Ile vVal

Pro Glu

val

Cys

Tyx

Leu

Val

Ser Glu

Val Pro

Ala Leu

475
Leu Leu
4590

Val Asn

505

Lys

gcteotgetg
getgeooatg
cgacgaagay
gaggggcaag
gctcaacate
cttcctgeat
tgtgtatgtg
catcccceceat
caagttetete
tgccaggect

tggatggged
cgecadcggec
ccagaggage
teggggcagy
ctggtyggata
cgetactace
cectacacee
ggeececaacy
atcaacgget
gacgactcceo

-63-

Glu Gly

Phe Ala Ala

430
Ile Ser
445

Gly

Ala Gln
450 '

Met Ser Val

Leu Pro Phe

Asp Glu Ser

510

cgggagtget
tggggggegce
ceggecggag
getactacgt
caggcageag
agaggcagct
agggcaagtg
tcactgtgeg
cpaactyggga
tggageeitt

Phe Tyr
415

Ser Pro

Pro Phe

Leu Ser

Cys Gly

480

Arg
495

Cys

Ser Leu

geetgeceac
ccecentgggg
gggcagettt
ggagatgacce
taactttgea
gtocageaca
ggaagggdgdag
tgccaacatt
aggeatcootyg
ctttgactet

80

120
180
240
300
360
420
480
540
600



ccctacgaag aagccaaaga gagaaccacc agcattgcca ccaccaccac caccaccaca 840
gagt ct gt gg aagaggtggt tcgagttcct acaacagcag ccagtacccc tgatgccgtt 900
gacaagt at c tcgagacacc tggggatgag aatgaacatg cccatttcca gaaagccaaa 960
gagaggcttg aggccaagca ocgagagaga atgtcccagg tcatgagaga atgggaagag 1020
gcagaacgt c aagcaaagaa cttgcctaaa gctgataaga aggcagttat ccagcatttc 1080
caggagaaag tggaatcttt ggaacaggaa gcagcaaaag agagacagca gctggtggag 1140
agacacat ggrccagagt ggaa@dgc catgekesaabgatggoct geegeetggm cct ggagaac 1200
Cﬁﬁgﬁﬁéﬁtégﬂégﬁﬁgc emﬁgtEGG@%@U%%gg@@@@gtctmmgggﬁECéa tat gct aaag 1260 :

g’@é a 8C%§§%‘é!é§%cg‘tg§éa‘§@ét't&0 cgagcatgtg 1320
aac g azgf’ ﬁtgg é@t%‘;@é@ gcc f‘?g&ﬁg acacctccgt 1380
tgg@ctgg ggégi 3 gi@l %gg g&% %&;@@9&& tgcagt ggce 1440,

Qgg%@ a%@c%t +ga 3o gagc & ageadaacig@gt t cagat gac 1500,
tgtzs&atgggé?@ar.o&@&itﬂa&&t&@tgtggﬁag‘é@@@eggcaafae@egﬁt&@&&gc@@aa&g;@t gt ct cat gcca 1560 |
dtetitcgac eg-Raatgaaagceas cghgoagy s beeddcengdgaatggagacgt t cagcct g 1620

gaegat td cca@gecogt gtg:@acctat:gtngaqygtag(mgmtzmtgtitg:ec@@@ca@ocacagaaaac 1680
é LEeRGEICE gL HW@GCC@G ceetyet LY oeHeeyH: we ‘gwcchitb'otcgaccaggt 1740 |

%gg Hﬁﬁé %ﬁaﬁ%ﬁﬁc g§§ “éﬁ% g Esg Otgcagaattc 1800 !
% tafﬁé t 5 a%éﬁlﬁﬁ %g?CT aﬁt agaagatgtg 1860
catc tc gc

@gc& thcagq:ad tggl Q&it Gl tg Oagcgacagtg 1920
ﬁ@@@g@@& %@c&a § &QE&%a& gnRkdead: & Qg%@@eﬁ @&Lac@@ctg% tg:gasotcat ggtgtg 1980?

S ggaget L9yRGELRI6LGhatREe CNCAgRY cPagegeeant atgicceargatzogcagcagaac 2040
ggectacgaaat aktccgaceitgacgagidigiddbagageagat ge cagaactagl 2088 <210> 10 <211>
BOBLItald 2yt PRI IGH ARV TApIWAgC acjO@stdD ohrater P9 Ay Leu Ala Leu Lou

cf_télggq_céﬂc Alcéaaﬁd“aaa'l'ﬁ Q’Fﬁ?aaAl @tA‘F@CtH Cﬁai@ti@ Ciégt%aﬁ@ﬁ &y VaI Pro Thr Asp Gy
CRIERY

tau: ca ac tccc ta he Q/S d y Arg
q %ﬁg@ica ag gag %Ej@gj_g, p Asp Ser Asp Pro

“f»t g¥g X§t £ &tt EctheY S é’qu y Ile Leu Gn Tyr
&a@a@a@ah’a abaa Yhaeal U Leu ezdfy Asn Val Val Qu Al a

Asn Gn Pro Val Thr Ile G n Asn

<210> 4 :

<211> 501

<212> PRT

<213> Homc sapiens

<400> 4
Met Ala Gln Ala Leu Pro Trp Leu Leu Leu Trp Met Gly Ala Gly Val
i 5 10 15

Leu Pro Ala His Gly Thr Gin His Gly Ile Arg Leu Pro Leu Arg Ber
20 25 30

Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg Leu Pro Arg Glu Thr Asp
35 40 45

Gl lu 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 15 80

Val Gly Ser Pro Pro Gln Thr Leu Asn Ile Leu Val Asp Thr Gly Ser
85 90 a5

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

Tyr Val Pro Tyr Thr Gla Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp
130 135 140

Leu Val Ser Ile Pro His Gly Prc Asn Val Thr Val Arg Ala Rsn lle
145 150 155 160

64



85 90 95 Trp Cys Lys Arg Ay Arg Lys An Cys Lys Thr H's Pro H's Phe Va
100 105 110 Ile Pro Tyr Arg Cys Leu Val Gy Qu Phe Val Ser Asp Ala Lou Leu
115 120 125 Val Pro Asp Lys Cys Lys Phe Lou Hs Gn Gn Arg Met Asp Val Cys
130 135 140 du Thr His Leu H's Trp H's Thr Val Ala Lys Gn Thr Cys Ser Qu
145 150 155 160 -71 Lys Ser Thr Asn Leu His Asp Tyr Gy Met Lou Leu Pro Cys
Gly Ile 165 170 175 Asp Lys Phe Arg Ay Val G.u Phe Val Cys Cys Pro Leu Al a
AJu 180 185 190 Ser Asp Asn Val Asp Ser Ala Asp Ala Gu G u Asp Asp
’ 0,20 Thr Asp Tyr Ala Asp Ay Ser
| %Aﬁﬁ%’?@]&@o@%ﬁ%gﬁ tP flgﬁlg%sn\%ﬁ)g’% %ﬂ% Bu QU Gu Val Aa Al Val
GQu Au u 225 230 235 240 du Ala Asp Asp Asp Gu Asp Asp Gu Asp Gy
A5 CGF M1¥daku@ly GunaR4By280a 255 116 AlaMhmy BuaG wsPro Tyr Gn Gu Ala Thr du
Arg Thr THE0Ser Ile 260 285 270 Ala Thr T¥x Thr Thr Thr Thr Thr Qu Ser Va
- du du Vval val Arg 275 280 285 Val Pro Thr Thr Ala Ala Ser Thr Pro Asp
§$%I“?/‘3JLIG'l SPOLYS Pﬂ?rmi_peg ?@8“ 295 360" gy v VPt 0T@y Asp Gu Asn Gn His Ala
" Hi's Phé’Gn Lys Ala Ly§°° 305 310 315 3%0 Qu Arg Leu Gu Ala Lys His Arg
S8 b Sohy ol Mty A9 25335, A i Gy G Ala Gu g G
askys Asn Leu Prozigys” Ala” As 45 350 Lys Lys Ala Val Ile Gn H s Phe
G n Gn Lys Val Gn Ser Leu G n 355 360 365 Gn du Ala Ala Asn G u Arg
&mn GGk val awuMala @ruvalhelHGSy Met Mltal 3703725y 880 Ile ‘
225 230 235 240 i
Asp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Prc Ile Arg Arg
245 250 255

G Trp Tyr Tyr Glu Val Ile Ile Val Arg Val Glu Ile Asn Gly Glin
L 260 265 270

Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys Ser Ile Val
275 280 285

Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala
299 285 300

Ala Val Lys Ser Ile Lys Rla Ala Ser Ser Thr Glu Lys Phe Pro Asp
305 310 315 320

Gly Phe Trp Leu Gly Glu Gin Leu Val Cys Trp Gln Ala Gly Thr Thr
325 330 . 335

Pro Trp Asn Ile Phe Fro Val Ile Ser Leu Tyr Leu Met Gly Glu Val
340 345 350

Thr Asn Gln Ser FPhe Arg Ile Thr Ile Leu Pro Gln Gln Tyr Leu Arg
355 360 365

BPr--Val Glu Asp Val Ala Thr Ser Gln As§ Asp Cys Tyr Lys Phe Ala
L 370 375 380

Tle Ser Gln Ser Ser Thxr Gly Thr Val Met Gly Alz Val Ile Met Glu
385 390 398 400

Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg Ile Gly Phe RAla
405 410 415

Val Ser BAla Cys His Val His Asp Glu Phe Arg Thr Ala Ala Val Glu
420 425 430

Gly Pro Phe Val Thr Leu Asp Met Glu Asp Cys Gly Tyr Asn Ile Pro
435 4490 - 445

Gln Thr Asp Glu Ser Thr Leu Met Thr Tle Ala Tyr Val Met Ala Rla
450 455 460

 Ile Cys Ala Leu Phe Met Leu Pro Leu Cys Leu Met Val Cys Gln Trp
485 470 475 4890

-65-



Arg
400
410
420
435
450
465
Adn
Ile
Lys
Asp
Asn
Al a
Lys
Asp
Au
Ay
Leu
Asp

Val Gn Ala Met Leu Asn Asp Arg Arqg Arg Lau Ala Leu G n Asn 385 390 395
Tyr Ile Th.r Ala Leu Gn Ala Val Pro Pro Arg Pro Arg H s Val Phe 405
415 Asn Met Leu Lys Lys Tyr Val Arg Ala Qu Gn Lys Asp Arg Gn His

425 430 Thr Leu Lys H's Phe Qu H's Val Arg Met Val Asp Pro Lys Lys Al a
440 445 Aa Gnlle Arg Ser Gn Val Met Thr H's Leu Arg Val Ile Tyr Gn
455 460 Arg Met Asn G n Ser Lou Ser Leu Lou Tyr Asn-Val Pre Ala Val Al a
47Q. 4 §1$ @é I Vi u Leu Lau @n Lys Qu
Asng 85 %gArg4 %L?A%:élgs(%nql@ %I[)Aél?eghe% %E % Ile Ser Gu Pro Arg
Ser 500 505 510 Tyr Gy Asn Asp Ala Leu Met Pro Ser Leu Thr @ u Thr
ThHie Bar 58 BuSkG 525 Val Qu Leu Leu Pro Val Asn Ay @ u Phe Ser Leu
Asp Lou G n?99530 535 540 Pro Trp His Ser Phe Gy Ala Asp Ser Val Pro Al a
Thr A u Asn 545 550 555 560 Glu Val Gu Pro Val Asp Ala Arg Pro Al a

Asp,Arg Gy Leu Thr

Th Glugf@ u Il e Ser
Se1 & yualyr G u Val

AspiMahofd yagSers Asn

565 570 575 Thr Arg Pro Ay Ser Gy Leu Thr Asn Ile
580 585 590 Qu Val Lys Met Asp Ala Qu Phe Arg H s
595 600 605 His Hi's Gn Lys Lou Val The Phe Al a

Lys 610 615 620 Gly Ala lle Ile Ay Lou Met Va

Val Val Ile Ala Thr val 625 630 635 640 Ile Val Ile Thr Leu Val Mt

Lyg0®y8 Lys G n Tyr Thr Ser Ile 645 650 655 His His Ay Val Val Qu Va

Alaégwcaaf\%aFchH?cqbﬂogc@EFth@ tAEiJ‘—‘J%‘BDCMEG‘BQM Hggteuc3IEr Lys Met G n An

GYCATERT BT PP OTOTACTYY Eydcsace fosgggucge ecccatageg 120
gc cecgggagac cgacgaag gaggade ceggceeggag gggeoagettt 1890

Ay

gtggagatygg
gl.gggcagce
gtgggtgetyg
taccgggace
ctgggecaceyg
gctgccatcea
gggctggccot
gaagtgctygyg
acaggcagtce
cgggtggaga
ageattgtyg
gtcaaatcca
gagcagetygg
ctetacctaa
tacctgcgge
tcacagtcat
tttgateggy
ttcaggacygy
aacattocac
tgegecetet
ctgcgecage
tgggcagaag
ggagacacaqg
ctctgocttyg
gaaacagaaa
tttaagtcegg
ttaaattcte
gcaggttacc
cectgetgge
gactgtataa

<210> 6
211> 476
<212> PRT
<213> Homo

<400> 6

tggacaacct
ccecgeagac
ceeeeccacce
toceggaaggyg
acctggtaag
ctgaatcaga
atgctgagat
cototgtegy
tctggtatac
tcaatggaca
acagtggcac
tcaaggcage
tgtgctggea
tgggtgaggt
cagtggaaga
ccacgggeoac
cccgaaaacd
cagcggtgga
agacagatga
tcatgctgcee
agcatgatga
atagagattc
atggcacctg
atggagaagg
agagaagaaa
gaaattctge
caacccaaay
ttggegtgtyg
caaagtcagt
acaagectaa

saplens

gaggggcaag
gctcocaacate

cttcctgeat
tgtgtatgtg
catcccceat
caagtitctte
tgccaggett
agggagceatg
acccatecgg
ggatctgaaa
caccaacctt
ctectccacyg
agcaggecacc
taccaaccag
tgtgygeecacy
tgttatggga
aattggettt
aggecectttt
gtcaacccte
actctgeoto
ctttgctgat
ccctggaccea
tggccagage
aaaaggctgy
gaagecactet
tgettgaaac
tattettett
tcecctgtgot
aggagaggat
cattggtgea

tcggggcagq
ctggtggata
cgctactace
cecctacacce
ggoegeaacy
atcaacgget
tgtggtgctg
atcattyggag
cgggagtggt
atggactgca
cgtttgccea
gagaagttcc
accccttgga
tecttecgea
tcccaagacy
gctgttatea
gctgtecageg
gtcaccttgg
atgaccatag
atggtgtgte
gacatctaoce
cagcteoegtyg
acctcaggac
caaggtgggt
getggeggga
ttcagcectyg
ttettagttt
accectggeayg
gecacagtttyg
aagattgoct

Met Ala Gin Ala Leu Pro Trp Leu Leu Leu Trp

1

5

10

Teu Pro Bla His Gly Thr Gin His Gly Ile Arg

20

25

Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg Leu
35

40

-66-

gctactacgt
caggcagcag
agaggeagct
agggcaagty
tcactgtgey
ccaactggga
gctteceoceceet
gtatcgacca
attatgaggt
aggagtacaa
agaaagtgtt
ctgatggtitt
acattttcce
Tcaccateot

actgttacaa
-tggagggett

cttgecatgt
acatggaaga
cctatgteat
agtggcgetg
tgctgaagts
gttcactttyg
cctecceace
tccagggact
atactcttagg
aacctttgte
cagaagtact
agaagagacc
ctatttgett
cttgaaaaaa

ggagatgace
taactttgcea
gtccageaca
ggaaggggag
tgcocaacatt
aggcatcecty
caaccagtet
ctegetgtac
gatcattgtg
ctatgacaag
tgaagctgea
ctggctagga
agtcatcetcea
tocgeageasa
gtttgcecceate
ctacgttgtc
geacgatgag
ctgtggctac
ggctgeeate
cotecegetge
aggaggeeca
gtcacaagta
caccaaatgce
gtacctgtag
tecacctcaaa
caccattecct
ggcatcacac
aagcettgttt
tagagacagg
aaaaaaa

Met Gly Ala Gly Val

15

Leuw Pro Leu Arg Sex
30

Fro Arg Glu Thr Asp

45

2490
300
360
420
480
540
600
660
720
780
840
500
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560
1520
1680
1740
1800
1860
1920
1917



675 680 685 Phe Phe Qu A n Met G n Asn 690 695
DNA <213> Honp sapi ens

cggctcgggc gctggaggta 60
ttgccatgtt ctgtggcaga 120

et gaacat gc acat gaat gt ccagaat ggg
cagat ccat c agggaccaaa 180

acctgcattg ataccaagga aggcatcctg
aagaagtcta ccctgaactg 240 cagatcacca atgtggt.aga agccaaccaa
t ccagaact g gtgcaagcgg 300 ggccgcaagc agtgcaagac ccatccccac
cctacogetg cilagid gat p35Q: , 3agtil0iaas 0t 9al 9L, LRk calyt cct
aattcttacaoccaggagagg 420ssat ggatgttt gcgapactca tcttcactgg
ccaaagagac atgcagtgag 480 aagagtacca aottgcatga ctacggcatg
gcggadipganceaghic Eha LB Ger gggtiagigt TYd §rgtigt tcguokeatitgact
acaat gt®jga ttctgctgat 600 gcggaggagg &t gact cgga tgt ctifgt gg
acacagacta_tgcagat 6Q. agtgaagaca_aagtagt aga agtagcagag
t ggct ggagg yg%é:agfé)agggg G%grhr -Lgﬁquaﬁa%cb%{ galagé%%ﬁéd%% Hat gag
t agaggaaga ggctgaggaa 780 ccctacgaag aagccaaaga gdgaaccacc
ccacCangatnCaeCAGC aga 8401, gagt 6L.04 00 rAAgRIULI L s tagag),t cct

<210> 11 <211> 2088
<400> 11 atgctgcccg gtttggcact gctcctgetg gccgectgga
cccactgatg gtaatgctgg cotgctggct gaacccoaga

aagt gggat t
cagtattgcc
cgagt.gacca
tttgtgattc
gacaagt gca
cacaccgt cg
ttgctgcect
gaagaaagt g
ggcggagceag
gaggaagaag

gat ggtgatgagg

agcattgcca
acaacagcag

ccagtacccc tgatpgocgtt 900 gacamgtatc tcgagacacgogt ggggat gag aat gaacatg
cccatttcca gaaagccaaa 960 gagaggcttg aggccaagca ccgagagaga atgtcccagg

t cat gdgadanatggeaadgay S1026r géab’aa@@t gsmageaaadaa Evt gelct aaa
aggcagttat cctagcatttc 1080

8ggagaaag tggaaféttt ggaacaggaa
agaga gct ggt 1 acagac c t gga ccatgctc
gccgcgsg&%éc%Fg Igg%%G%éégg]?ggg?cgéggl%%gfggﬁggg ﬁ%ig%%tcct
acgtgttcaa tatgctaaag 126 aagt at gt cc gcgcagaaca gaaggacaga
t aaagcaitiz1cgageat gig nl320y wecangaiiggnatyeceagagaa AgCceget cag
aggtt atdgac acacctccgt 13880 gtgatttat gsagcgcatgaa tcagsctctc
acaacgtgcc tgcagtggcc 1440 gaggagattc aggatgaagt tgatgagctg
agcaaddétat t'cadat §at “1500° gbct ggﬁtél%éﬁféﬁvﬁﬁg hyjadBraagg
gaaacgatgc tctcatg &2 1560 tctttg @%g aaacgaaaac ccgt ggag
t gaat ggaga ot f.cagcet g 11920, gacgat e1n¢; 296¢9t99eq LickEiftagg
tgccagccaa cacagapaac 1680 daagistgagc ctgttgatgg ccgccctgct
gact gaccac tcgaccaggt 1740

Ala Gly Phe Pro Leu Asn Gln
1985

Ser Glu Val Leu Ala Val

200

Ser
205

Gly Gly

Met
210

Ser Ile Ile Gly Gly Ile

215

TyrrThr

220

Asp His Ser Leu Gly Ser Leu

Trp Thr

225

Tyr Pro Ile Arg

230

Arg Glu Trp Tyr Tyr Glu Val Ile

235

Ile Val

240

Arg Val Glu Tle Asn

245

Gly Gln Asp Leu Lys Met Asp

250

Glu
255

Cys Lys Tyr

Asn Tyr Asp Lys Ser Ile Val

260

Ser Thr

265

Asp Gly Thr Leu

270

Asn Arg Leu

Pro Lys Lys Val Phe Glu Ala

275

Rla
280

Val Lys Ser Ile Lys Ala Ala Ser

285

Thr Glu

290

Ser Lys Phe Pro Asp

295

Gly Phe Trp Leu Gly Glu Gln Leu Val

300
Gln Thr
310

Cys
305

Tep Ala Thr Pro Ile

315

Asn Phe Pro Val Ile Ser

320

Trp

Leu Tyr Leu Met Glu Val Thr Gin

330

Asn Ser Phe Ile Thr

335

Gly ITle

325

Arg

Gln Gln

340

Leu Pro Leu Pro Val

348

Tyr Arg Glu BAsp Val Ala Thr

350

Ser Gln

Asp Phe Ala Tle

360

Asp Cys

355

Gln Thr

365

Tyr Lys Ser Ser Ser Gly Thr Val

G-

gct gat aaga
gcagccaacg
aat gaccgcc
cggcctcgtc
cagcacaccc
at ccggt ccc
tccct get ct
ctt cagaaag
at cagttacg
ctccttccceg
gctgactctg
gccgaccgag



tctgggttga
cgacat gact

ggtt caaaca
at cgt cat ca
gtggaggttg
ggct acgaaa

695
Leu
dy
Arg
Pro
Tyr
du
Lys d
Val
Lys
Trp
Asn
Lys
Asp

<212>

PRT |

Leu Asn Met H's Met Asn Val

@fg &5 FRrley
Adn du Val
ﬁu?&eé§8 ﬂQLQR rﬁﬁav' 1
Cys Lys h{05H|s

€] y CJlJ Phe Val

Leu His Asp
t Hé® ArQ
Asn Val

&

a@’a‘FEtGﬁ‘i}
p Ser Ala Asp‘Afa

B

caaat at caa gacggaggag atctctgaag
caggat atga agttcatcat caaaaattgg
aaggt gcaat cattggactc atggtgggcg
ccttggtgat gctgaagaag aaacagtaca
acgccgct gt caccccagag gagcgccacc
atccaaccta caagttcttt gagcagatgc
<213> Hono sapi ens -
Lewt lsay »Akav-Al leThd TN oAl @ndrgr da15vah00b 2N pd LA
Asn A'a Ay Lou Leu Alma Qu Pro 20 2%30 dn

dn 35

SLYTHYe &y VRE egeAs“da
Ty’ Pro G u Leu

b} <080
Ser Asp Al a Lou Lou
Pher lcga diy srv@ menGile Arg shetthAspp\Valy
Hi s Thr Val4ZAl a Lys G u Thriz@ys Ser
Met Lou Lou Pro

fhe N/%lcﬁf@%lac%l

Gn du

Cys Leu Met Val Cys Gln Trp Arg Cys Leu Arg

450

455

His Asp Asp Phe Ala Asp Asp Ile Ser Leu Leu
470

465

<210> 7
<211> 2043
<212> DNA

<213> Mus musculus

<400> 7

"atggecoccag
ggaacccate
ctgaggotge
gtyggagatgy
gtaggcagcce
gtgggggcetyg
tatcgagacc
ctgggcaceyg
gctgecatea
gggctggeet
ctggtgaage
ccoeteaace
gaccactcga
gaagtgatca
tacaactacyg
gtatttgaag
ggcttttgge
ttcecagtcea
atcecttecete
tacaagttey
ggtttetatg
catgtgeacg
gaagactgtg
gtcatggcegg
cgctgectge
aagtaaggag
ctttggteac
caccaacctg
gggcttgceac
cettaggeac
ctgeccecagea
tggegtcata
gatctecattc

cgetgecacty
tcggeatecg
cccgggagac
tggacaacct
coocacagac
cccocacaccce
tccgaaaggg
acctggtgag
ctgaatcgga
atgetgagat
agacccacat
agaccgagge
tatacacggg
ttgtacgtgt
acaagagcat
ctgccgtceaa

taggggagea

tttcacttta
agcaatacct
ctgtctcaca
tegtettega
atgagttcag
gctacaacat
ceatctgege
gttgcetgeg
gctegtggge
atgagttgya
ccaatgette
ctgtaggaca
cacaaacttyg
tectttagag
ctecaggetac
cctgetggeo

getecetgeta
getgeoectt
tgacgaggaa
gaggggaaag

gotcaacatc:

tttectgeat
tgtgtatgtg
catceccteat
caagttette
tgecaggecec
tcecaacate
actggecteg
cagtctetgg
ggaaatcaat
tgtggacagt
gtccatcaag

gotggtgtge

cctcatgggt
acggceggtyg
gtcatecacy
tecgageooega
gacggcggea
tccececagaca
ccteottcatg
ccaccagcac
agatgatgga
gctatggaty
tggegtgaca
caggagagqg
agttggaaat
tctecaacet
ccggeatgtg
aaagtcagca

475

tgggtggget
cgcageggec
teggaggage
tcoggeeoagy
ctggtggaca
cgctactace
ccctacacce
ggocoeaacg
atcaatggtt
gacgactctt
ttttcecetge
grgggaggga
tacacaccea
ggtcaagatc
gggaccacca
gcagectect
tggcaagcag
gaagtcacca
gaggacgtgg
ggcactgtta
aagcgaattyg
gtygaaggte
gatgagtcaa
ttgcecactct
gatgacttig
gacgceectg
gtacctgteg
gazacagagaa
aaggaagcag
tttgetgett
aaagtattct
tcecoctgtggt

gaagaagyty

-68-

t gaat ct gga tgcagaattc 1800
tgttctttgc agaagatgtg 1860
gtgttgtcat agcgacagtg 1920
catcoattca tcatggtgtg 1980
t gt ccaagat gcagcagaac 2040
agaactag 2088 <210> 12 <211>

<400> 12 Met' Leu-Pro Gy Lau Ala Leu

Lay Gu Val Pro Thr Asp
Fe Ala Met Phe Cys Gy
40 45 Asn (]y Lys Trp Asp Her Asp
B 60 HThispydu@ u Ay lle Lou Gn
&5 70 75 80 dAnt% e Thr Asn Val Va

) ) TpQ/s Lys Arg Gy Arg
ﬁﬁo !t %pjzgé ﬁlle Pro Tyr Arg Cys Lou
115 120 1

Val Pro Asp Lys Cys
QsB80ed3Bt14Q G u Thr His Lou His
AJu 1450150 155 160 Lys Ser Thr
Cys Ay Ile -74 165 170 175 " Asp
ProMeodreWFaoGsw G n 180 185 190 Per
Aspi#sp Ser Asp Val 195 200 205

Cys Leu Arg Gln Gln

460

Lys

cgggaatget
tggeagggee
ctggceggag
gctactatgt
cgggcagtag
agaggcagct
agggcaagty
tcactgtgeg
ccaactgggda
tggagcectt
agetetgtgg
gcatgatcat
tecggeggga
tcaagatygga
accttogett
cgacggagaa
gcacgacceo
atcagtcctt
ccacgtcccea
tgggagcegt
gotttgetgt

cgtttgttac.

cacttatgac
gccteatggt
ctgatgacat
gaccacatet
ccagageoace
atcaggeaay
cgttetggtyg
gaagcttcag
ttatgtectt
accctggcayg
aagtttgcca

gcotgeccag
accoectggge
aggcagetit
gogagatgacc
taactttgea
gtccagcaca
ggaggyggaa
tgccaacatt
gggcatccta
ctttgactee
cgetggette
tggtggtatc
gtggtattat
ctgcaaggag
gcccaagaaa
gttcccggat
ttggaacatt
ccgeatcace
agacgactgt
catcatggaa
cagegettge
ggcagacatg
catagectat
atgtcagtgg
ctcocectgete
ggatggtteo
tcaggaccct
ctggattaca
gcaggaatat
ccetgaceoct
ccagaagtac
agaaagggcs
gttgctitag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
agoe
960
1020
1680
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980



Trp Trp Ay Gy Ala Asp Thr Asp Tyr Ala Asp Ay Ser G n Asp Lys 210 215 220
Val Val Qu Val Ala Qu u Gn Qu Val Ala u Val Qu GQu Gu 225 230 235
240 Gn Ala Asp Asp Asp G u Asp Asp Gn Asp Ay Asp Qu Val Qu Gn 245 250
255 Adu Ala Gu Qu Pro Tyr AQu Gn Ala Thr Au Arg Thr Thr Ser Ile 260
265 270 Ala Thr Thr Thr Thr Thr Thr Thr Gn Ser Val Gu Qu Val Val Arg 275
280 285 Val Pro Thr Thr Ala.Ala Ser .Thr Pro Asp Ala Val Asp Lys Tyr Leu 290
295 3 i AL T, u_ Hi lLa H.s the G.n.Lys Ala Lys
1305 %i)ta%dch Ocag%qﬁQA%Sé%gﬁgGldE%P%agﬁygﬂﬁ?%&,&?gag iy ?%?@ég Ser G n Val
Met Arg 325 330 335 'Au Trp Qu Gu Ala Gu Arg Gn Ala Lys Asn Leu Pro
Lys Al<aloasp 340 345 350 Lys Lys Ala vVal Ile Gn Hs the Gn GQu Lys Val Qu
Ser Ledlld ¥l 355 360 365 G n Au Ala Ala Asn Qu Arg Gn Gn Lau Val Qu
Thr Hi<§1%?RTAI a 370 375 380 Arg Val Gu Ala Met Leu Asn Asp Arg Arg Arg Lau
Al a LEG'G W SaAfTF©385 300 395 400 Tyr Ile Thr Ala Len Gn Ala Val Pro Pro
Arg Prg,Arg H's Val the 405 410 415 ;Asn Met Lau Lys Lys Tyr Val Arg Ala
G u Gofte LS ASDUAT G GhIL HLs 10420428 A30,T6: 10U, o5 s Phe Gu H s val Arg
Met Val 1Asp Pro Lysslys Alla 435 44Q 445 Ala Gn ke Arg Ser G n Val Met
Thr H's Leu Arg Val Ile Tyr GQu 450 455 460 Arg Met Asn G n Ser Leu Ser Leu
Lau TyeuAsn NalGlRrolyAlar Vas Lah &ly48% M40l Brad86u Ens€d u Ile G n Asp Qu
Val Asp G n Leu#eu Gn Lys Gn2& n Asn 485 4903495 -75 Tyr Ser Asp Asp Val

Lou Ala Asn et Ile Ser Gu Pro Arg I]le Ser
G?y Leu AYE Gly Pro Pro Leu Gly Leu é%g Leu Pro Arg Glu Thr Asp
35

40 45

Glu Glu Ser Glu Glu Pro Gily 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 a0 85

Ser Asn Phe Ala Val Gly Ala Als Fro 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 1240 125

Tyr Val Pro Tyr Thr Gln Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp
130 135 1490

Leu Val Ser Ile Pro His Gly Pro Asn Val Thr Val Azg Ala Asn Ile
145 150 155 160

Ala Ala Ile Thr Glu Ser Asp Lys Phe Fhe Ile Asn Gly Ser Asn Trp
165 17¢ 175

Glu Gly Ile Leu Gly Leu Ala Tyr Ala Glu Ile Ala Arg Pro Asp Asp
180 185 120

Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gln Thr His Ile Pro
195 200 205

Asn Tle Phe Ser Leu Gln Leuw Cys Gly Ala Gly Phe Pro Leu Asn Gln
210 215 220

Thr Glu Ala Leu Ala Ser Val Gly Gly Sar 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

Glu Trp Tyr Tyr Glu Val Ile Ile Val Arg Val Glu Ils Asn Gly Gln
260 265 270

Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys 3er Ile Val

-69-



500
515
530
545
Thr
Ser
Val
Asn
Thr
Tyr
Pro
Pro

<211>°%088
get cetactg. GeLaCet 993, CO06! ¢9996,
cctgctggct gaaccccaga ttgccatgtt cfzgt ggcaga
ccagaat agg aagtgggatt cagatccatc agggaccaaa 180 acctgcattg
aggcatectge cagtaet gecraagaagt €tsar aeat jaandugua4 1y cagatscacca

agccaaccaa ccagi’acca tccagaactigsgt gcaagcgg 30050 ggccgcaagce
ccatccccac tttgtgattc cctacc

g agn Pt Lo hacge di
Lot cglTeorn dpp ey Jra tht Lol fhcacced

505 510 Tyr Ay Asn Asp Ala Leu Met Pro Set Leu Thr du Thr
520 525 Val GQu Leu Leu Pro Val Asn Gy A u Phe Ser
535 540 Pro Trp His Ser Phe Gy Ala Asp Ser Val Pro Ala Asn Thr A u Asn
550 555 560 Gu Val GQu Pro Val Asp Ala Arg Pro Ala Ala Asp Arg Ay Leu
565 570 575 Thr Arg Pro Ay Set Gy Leu Thr Asn Ile Lys Thr Au Qu lle

Lys Thr Thr
Lou Asp Asp Leu dn

- 580 585 590 -G u Val Asn Leu Asp -Ala G.u Phe-Arg H's Asp Ser.dy Tyr Qu

595 600,605 H's H's G,pyLys Lou Val Phg Phe Ala Gu Asp Val Gy Ser
Lys 610 615 620 Gy Alalle lle Ay Lou Met Val Ay Ay Vval Vval Ile Ala
Vakp s62%1630:r632 &40red heg Vak srberyEhtyslon Mal cMetaibeu Lys Lys Lys Gn
Thr et Ile 645 650 685 H s H s dy3wal Val Gu Val Asp Ala Ala Val Thr
Gu Qu Arg 660 665 670 H's Leu Bar Lys Not Gn An Ran Gy Tyr A u Asn
TRE2 T9r WysSer6rs BS02 B85 PR PR E UG Rt P& fsAsn 690 695 <210> 13
<212> DNA¥213> Honp sapi®ns <400> 13 at§€tgcccg gtttggeact
L9000, 00 pagacigat gtaatgot gg

28 Ghgaacat gc acat gaat gt
at accaagga
at gt ggt aga
agt gcaagac
ttggt 360 agtttgtaa gtgatgccct
gglgﬁgGilﬂé‘yr g@@gpa‘tggt tt gcgaaactca
accgtcq ccaaad ac atgcagt gagS(él%O
Pro Val Glu Asp Val Ala Thr Ser Gln Asp Asp Cys Tyr Lys
370 375 380

ctta

Phe Ala

s Val
385

Ser Gln Ser Thr

380

Ser Gly Thr Val Met Gly Ala

395

Val Ile Met Glu

400

Phe Yal

405

Gly Tyr Val Phe Asp Arg Ala Arg

410

Lys Arg Jle Gly Phe

4156

Ala

Val Rla Val Glu

425

Ser Cys His His Phe

420

Asp Arg Thr Ala Ala

430

Val Glu

Gly Fhe

435

Pro val Thr Ala Met

440

Asp Glu Asp Cys Gly Tyr Asn Ile

Pro
445 ‘

Gln Thr

450

Glu Thr Leu Thr

455

Asp Ser Met Ile Ala Tyr Val Met Ala Ala

460

Ile
465

Ala Phe Met

470

Leu Met Val

475

Cys Leu Leuw Pro Leu Cys Cys Gln Trp

480
Gln His
490

Arg Cys Leu Arg Cys Leu His Fhe 2la

485

Arg Asp Asp Asp

495

Asp

Ile Leu

500

Ser Leu Lys

<210> ©

<211> 2088
<212> DNA
<213> Homo sapiens

<400> O

atgctgcceey
cccactgatg
ctgaacatge
acctgcatty
cagatcagca
ggccgcaagco
gagtttgtaa

, atggatgttt

zagagtacca
ggggtagagt

gtttggecact
gtaatgctgg
acatgaatgt
ataccaagga
atgtggtaga
agtgcaagac
gtgatgcect
gcgaaactcea
acttgcatyga
ttgtgtgtty

gctectgety
cctgetgget
ccagaatggg
aggcatcctyg
agccaaccaa
cecatccccac
tctegtteet
tcttoactgg
ctacggeaty
cccactgget

goecgeetgga
gaaccceaga
aagtgggatt
cagtattgcc
ccagtgacea
tttgtgattce
gacaagtgca
cacacegtceg
ttgetgecet
gaagaaagty

<70-

cggcteggge
ttgocatgtt

cagatccatc
aagaagtcta
tcecagaactg
cctaccgetg
aattcttaca
cCaaagagac
gcggaattga
acaatgtgga

gctggaggta
ctgtggcaga
agggaccaaa
ceetgaacty
gtgeaageyy
cttagttggt
ccaggagagyg
atgcagtgag
caagttcega
ttetgetgat

60

120
180G
240
30C
360
420
480
540
600



aagagt acca
ggggt agagt
gcggaggagg
agt gaagaca
gaagccgat g
ccct acgaag

acttgcatga
ttgtgtgttg
at gact cgga
aagt agt aga
at gacgagga
aagccacaga

cccact ggct gaagaaagtg
tgtctggtgg ggcggagcag
agt agcagag gaggaagaag
cgat gaggat ggtgat gagg
‘gagaaccacc¢ agcattgcca-

ctacggcatg ttgctgccct gcggaattga caagttccga 540
acaatgtgga ttotgctgat 600
acacagacta tgcagat ggg 660
t ggct gaggt ggaagaagaa 720
t agaggaaga ggctgaggaa 780 .
ccaccaccac¢ caccaccaca 840 76

gagt chgd@ae2a0aagtgata ttegagit oL hyagageagraqageagigesptgygasgcogt t 900
gacaagtatevdegagacaec: tagygratgnge@atgeacadogt cacatdohesagsgadagccaaa 960
gagaggéﬁwg%ﬁg @@3%@@&36@

acaca

caggaggggg

G52

2t
S0 caﬁt “g%gz

%ﬁ@

athad et

cat a&aegcgﬂc0$éyaﬁauasatdatgéa%aga:@cggagggaa
aagtahg@ﬁng@gaﬁgaaﬁatg@agg@@ag@caﬁg@a@aaﬁ@a&ﬁﬁaggﬁbmmge@ag@atgtg 1320
cgcat ggiggs alcccrgagaga agccgattagaalsccygt cogcaggt tat-gagaacaecot ccgt 1380
gtgatﬂ@aﬁgaqgmg@ﬁggaﬁcU@@Qﬁ@t@t@gwnﬁe@gt%@ﬁgucaadgﬁg@@a@gdég@ggcc 1440

=

Qcﬂa

gaggagat ta¢? d@fgdgaEgrs tga

gtett g@ffi%g%?a%cigtﬁﬁ

gacga%@

@ﬂ&&&&g

cgacaugantgﬁag
ggttcdﬁé@@t

atott cq

ggct a
695 %%

ggﬁ

St

a%S&Hlt

tcaﬁﬁééﬁﬁ

@éﬁadﬁFqug
gtgga @g%gi?ﬁb@%gﬁ atdﬁﬁggi g

etthbwaagSfﬁakergagca§4€@ﬁ>
Leu Leu Ala Ala Trp Thr Ala Arg

Asn Al41d y0Leu Leu Ala Qu Pro 20 25 30

Lou Asﬁleﬁ9ﬁ|s Met Asn Va

<212

> PRT

<213> Home sapiens

<400> 10

Met

1

Ala

Gln

Asn

Thr

65

Gln

Trp

Ile

Glu
145

Leu Pro

Leu Glu

Ile Ala
35

Gly Lys
50

Lys Glu

Ile Thr

Cys Lys

Prc Tyr
115

Pro Asp
130

Thr His

Gly Leu Ala Leu
5

Val Prce Thr Asp
20

Met Phe Cys Gly
Trp Asp Ser Asp
55

Gly Ile Leu Gln
70

Bsn Val val Glu
85

Arg Gly Arg Lys
100

Brg Cys Leu Val
Lys Cys Lys Phe
135

Leu His Trp His
150

d e

e¥ G“t&‘%

GEPEREHG
©SRIE5E
ggggfl%t £l ég e

ﬁ@
ey i g%‘%g‘f

giig agtmagwecwgwa@a@ giafg*a@aga%

s g;jgaéccéﬁﬁ%

At

9CRLOUG ,CS 1gg@gaac 1200

t

tggag 1140

aagag 1020
atttc 1080

fafGdt gibgan ctatiget aaag 1260

RfCaawactHd Ite ca

[Geette
@%g %t

4t gac 1500
ggcca 1560

Gageetg 1620

gceagacaa tacagaaaac 1680
gaagt&@@Q@aﬁﬁﬂﬁﬁﬁﬁiﬁﬁcGﬁﬂﬁﬁﬁh@@ht@ﬁﬁ@&ﬁﬁg@&tS@ﬁkQ@ﬁﬁa@xﬁﬁgﬁﬁﬁaggt 1740
tct gg@fatcgaacﬁ:&aagca:‘gc@aa gatggaggageaict clgaggtgaagaicggaagcagaat t ¢ 1800
Ut ecacatyccaageat ugg:gagxatcotqqag@agagad at t 1860

Q%ﬁa§§

cat ataé%ltgtt

gagégﬁéééﬁak5%%cééﬁﬁ%c éﬂ%c

Adn

Leu

Gly

Arg

40

Pro

Tyr

Ala

Gln

Gly

Leu

Asn

25

Lau

Ser

Cys

Asn

Cys

105

Glu

120

Leu

Thr

His

Val

Leu

10
Rla
Asn
Gly
Gln
Gln

90
Lys
Phe

Gln

hla

Ala

Gly

Met

Thr

Glu

75

Pro

Thr

Val

Glu

Lys
155

-71-

C

1920

@tgtg 1980

gaac 2040
Kﬁ 1o> 14 <211>

Leu Pro Gavskou Ala Leu Leu

151015 Ala Leu Gu Val Pro Thr Asp Gy

,Gnlie Ala Met Phe Cys Ay Arg

Ala

Leu

His

Lys

60

Val

Val

His

Ser

Arg

140

Glu

Trp

Leu

Met

45

Thr

Tyr

Thr

Pro

Asp

125

Met

Thr

Thr

ABla

30

Asn

Cys

Pro

Ile

His

110

Ala

Asp

Cys

Ala Arg
15

Glu Pro
Val Gln
Ile Asp
Glu Leu

80

Gln Asn

. 85

Phe Val

Leu Leu

Val Cys

Ser Glu
160



35 40 45 Asn Ay Lys Trp Asp Her Asp Pro Her Ay Thr Lys Thr Cys Ile Asp 50
55 60 :Thr Lys Qu Ay Ile Leu Gn Tyr C¢ys Gn Gu Val Tyr Pro Qu Leu 65
70 75 80 Gn lle Thr Asn Val Val u Ala Asn Gn Pro Val Thr Ile Gn Asn
85 90 95 Trp Cys Lys Arg Ay Arg Lys Gn Cys Lys Thr H's Pro Hi s Phe Val

100 105 110 Ile Pro Tyr Arg Cys Leu Val Gy GQu Phe Val Her Asp Ala Lou Lou
115 120 125 Val Pro Asp Lys Cys Lys Phe Leu Hs Gn GQu Arg Met Asp Val Cys
130 135 140 G'u Thr His Lou His Trp His Thr Val Ala Lys G u Thr ¢ys Her G u
145 150 155 160 Lys Her Thr Asn Leu His Asp Tyr Gy Met Lou Leu Pro Cys Gy
Il e 168° £70 TP?BAS“?% v EYR TFﬂF\éﬂAr‘g G vl QGY*PF%Y\F&HE Cys COys Pro Leu Al a
Gu d.u 180 185 0 Ser Asp Asn IAspSerAIa,&gpAlaGluGluAspAsp

Ser Aspp, VYab ond9%:-5200, 205 1R TP GsYed yrdA\ILéh ﬁ%? Gﬂ}reﬁSp Tyr Ala Asp Gy
Ser Qu Asp Lys1g310 215 220 Volgs, Val A u Vi Gu Qu du Vval Ala

Gu Val u du GQu 225 230 235 240 QGu Ala Asp Asp Asp G u Asp Asp A u Asp
Gy ASpr@sp Afal Vel BspEer A243:250a2588 Q@waAl asidsar @=a Brlo Tyr Gu GQu Ala Thr
Gu Arg Thr ar Ser Iie 260265 270 Ala TRP> Thr Thr Thr Thr Thr Thr Qu
Ser T (g Gl L 275 280 285 Vol .Pro Thr, Thr Ala Ala Ser Thr
Pro 6p§ al A(sﬁ al_§7§p E?g PR Y5920 ggpseﬁ%“ﬁ‘?? B% @y Asp Qu Asn Qu
H s I's Phe A n Lys a Lys 305 310 315 320 du Arg Leu Qu Ala Lys

Hi s Arv91 Gatt AngvNeRiSel, G cYal ciVefa ARtk 325 v38Q1338 .y clu

225 230 235 240

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

~ . Glu Ala Glu Glu Pro Tyr Glu Glu BRla Thr Glu Arg Thr Thr Ser Ile
260 263 270

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

Val Pre 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 Len 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 Fro 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 3580 395 400

Tyr Ile Thr Ala Leu Gln Rla Val Pro Pro Arg Pro Arg His Val FPhe
405 410 415

Asn Met Leu Lys Lys Tyr Val Arg Ala Glu Gln Lys Asp Arg Gln His
9 420 42% 430

Thr Leu Lys His Phe Glu His Val Arg Met Val Asp Pre 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

72



Trp Gu Au Ala Gu Arg A n Ala Lys Asn Leu Pro Lys Ala Asp 340 345 350
Lys—Atra—val - | te—Gmriirs—fhe—G-rSotysVvat—@uSer—tett—& u 355 360 365
Gu Ala Ala Asn Qu Arg G@n A@n Lou Val Qu Thr Hs Met Ala 370 375 380
Val Gu Ala Met Lou. Asn Asp Arg Arg Arg Leu Ala Leu Qu Asn 385 390
400 Tyr Ile Thr Ala Leu G@n Ala Val Pro Pro Arg Pro Arg H s Val Phe 405
415 - Asn Met' Leu -Lys Lys Tyr Val --Arg Ala Gu & n Lys Asp Arg-&n Hi s
425,430 thbreilkensd Y5, Mus xBpes:@ teuHs, Yol 1y @101 Vdn Asp Pro Lys Lys Ala
440 445 Aa Gsslle Arg Set Aaw Val Met Thr Hss Leu Arg Val Ile Tyr Gu
455 460 Arg Met Asn G n Ser Leu Ser Leu Lau Tyr Asn Val Pro Ala Val Al a
47QT £75 80P Gy AP @O et ABs EuSVRPrASpedls $5u Leu A n Lys Gu dn
485 490 495°°%Tyr Set Asp Asfy®val Leu Ala ASA°Met Ile Ser Qu Pro Arg Ile
0, Tyr n Met..Pro. . Ser Leu Thr @ u Thr
?ﬁ’?ﬂﬁ?‘fﬁ%&% %%%%eﬁ/%’ggcﬁ t@fﬁt@hﬁbégﬁj\%{ﬁ Kén y Gu Phe Ser Lou
Asp Leu A n 530 535 540 Pro Trp H's Set Phe Ay Ala Asp Her Val Pro Al a
Thral @y AsNLeubdd 550 A5h %1560 0 Beusdfatb.eGrup Brep Mal ciAsp Ala Arg Pro Al a
Asp A§ Ay Leu Thr 5685 570 575 Thrs#&g Pro Gy Her Ay Leu Thr Asn Ile

273

Thr Gu Qu lle Ser 580 585 590 Gu Val Lys Met Asp Ala Qu Phe Arg H s
Sef gdry Hir 3 Bhevéﬂg 2953580605 FHY $1Ren A ‘ilylsﬂigeu Val Phe Phe Ala
Asp’Val Ay Ser ASR’Lys 610 615 620° Gy Ala Ile Ft® Gy Leu Met Val Gy
Vaélu\(aall (ISlluePf%l @a&?na[sp \1@13 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 Giu Ile Ser
580 585 5590
© 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
€10 615 620 -

Gly Ala Tie Ile Gly Lew Met Val Gly Gly Val Val Lle BAla Thr Val

625 630 €35 640

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
690 695

<21i0> 11

<211> 2088

<212> DNA

<213> Homo sapilens

<400> 11

atgetgeoceg gtttggeact gotectgctg gocgectgga cggcteggge gotggaggta 60

ccecactgatg gtaatgetgg ccotgetgget gaaccecaga ttgeocatgtt ctgtggeaga 120

ctgaacatgce acatgaatgt ccagaatggg aagtgggatt cagatccatc agggaccaaz 180

acctgeattg ataccaagga aggcatectg cagtattgee aagaagtcta ccctgaactg 240

cagatcacca atgtggtaga agccaaccaa ccaghtgacca tccagaactg gtgecaagegg 300

ggcegeaage agtgcaagac ccatccocecac tttgtgatte cctacegetg cttagttggt 360

gagtttgtaa gtgatgccct teotogttect gacaagtgea aaticttaca ccaggagagg 420

atggatgttt gogaaactca tctteactgg cacaccgtcg ccaaagagac atgcagtgag 480

sagagtacca acttgcatga ctacggeatyg ttgctgecet geggaattga caagttcoga 5340

ggggtagagt ttgtgtgttg cccactgget gaagazagtyg acaatgtgga ttctgetgat 600

geggaggagy atgactegga tgtotggtgyg ggeggageag acacagacta tgeagatggyg 660

agtgaagaca aagtagtaga agtagcagag gaggaagaag tggctgaggt ggaagaagaa 720



625 630 635 640 Ile Phe Ile Thr Leu Val Met Lou Lys Lys Lys @n Tyr Thr Ser
Ile 645 650 655 His Hs Ay Val vVal Qu Val Asp Ala Ala vVal Thr Pro Qu Qu
Arg 660 665 670 His Leu Her Lys Net G n A@n Asn Ay Tyr Qu Asn Pro Thr Tyr
Lys 675 680 685 Phe Phe Au G n Met A n Asn 690 695 <210> 15 <211> 2094
<212> DNA <213> Honp sapi ens <400> 15 atgctgcccg gtttggcact gctcctgetg . --
gccgecct gga cggetcggge gctggaggta 60 -.cccact gatg gt aat gct gg-cctact ggct '
gaaCC.a@e@@@egﬁ&cﬂ%@&&E&ga%&ttgg&g%gagg%&ga&é gascahos gcalgaagiscccagaat ggg

aagt gogaticsaagabgcat&aggpaceaasackebgcactcbgoatiy ataccaaggamomggcat cctg

cagt at gccvaagaagiwt atc cojagaact gr24trgceagat gacea atgisggitagactagccaaccaa

caagt carcem et agameryrogt guaatog g Botrcaggcegtaage ag’eaglea@?gla&ﬁcccat ccccac

ttt gt gFEIICEt 2EEHILY A ETHGY a‘%ecca ‘a,qc%OZtOctcgttcct
gacaag‘é%@@;&gﬁé’f taé?aa Elac8'a % g%ﬁ@g::g %F%‘f fcﬁtg tcalTct t cact gg
cacacc a % ga é&%g ch

Eéicgﬁ%(ﬁ)t acggcat g
ttgct g%gica%g% de8&gCaqgi: chQQAQE’@ﬂ@- a EROQEOHL 924 cCcact ggcet

gaagaaagtg-sacaatglgyacd tzﬁatggﬁ&a@%t ca@QQcacg@gga,gg:agg abgactqggasdogt ct ggt gg
ggcggageatgsagacagathaad geagat ggoatecfytcaglagaagaga: aagiagtagasagt agcagag
gaggaagaayg- g mt;gcacgggaaggasagaafgaatcﬁzmctgaa%g@@g;aug: agg@tgafgzgafi@gat gaggat
ggt gat @%@aﬂia@&g@@a{ aCtFBQQaaé@:@tga aep aeRaE %a gaaccacc
agcat t BcEBICEacCAtBAL T %F&Eéa&@aa@ﬂgtta age ?%C g{g g t15 cgagt t cct

t g
a

acaaca %tég.a(g [ﬁéaaot Q%Tﬁéggét %EEEE 2 %%@a ccaa ca aaac gggat gag
at

aat gaagg] 3% cha &caag)ca ccgagagaga
atgtcc 9 %@&Q@%@@aﬂ;g aag%gmgéa@ t@@%@@@@@@ocﬂ tgcctaaa
gct gat a@gatg&ggc:ag@itat:gacaag&bat&attwa]&%ttg@a@ge@ﬂa@@ doggaated ttkeoggaacaggaa
gcagccaacg:agagacageasigct gghggagatkidfyscacacacatgy accagagtggazgecat get c
aat gacegutcygee ottt gost ot trrageac 2200t ach st Tatey t@ﬁéﬁﬁjéhg%éffq gttcctcct

cggcct BETeIEEHLagEEweRaTt &0 Gy YATFEOP2 Ca A atajRt IFEHEEGHa aaggacaga
cagcacaﬁéc‘iaééa:gﬁaﬁcft%(j&%gfbtttggig\f?@atgﬁ 5?‘9%9 gg atcccaag ﬁegggccgctcgg
atccggtegc A/ggttatgac acacctccgt 1380

<211> 6935
<212> PRT 7
| <213> Homo sapiens

<400> 12
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 40 453

aAsn Gly Lys Trp Asp Ser Asp Pro 8er 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 ARla Asn Gln Pre Val Thr Ile Gln Asn
85 90 85

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 Prc Asp Lys Cys Lys Phe Leu His Gln Glu Arg Met Asp Val Cys
130 135 149

Gly 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 Fro Cys Gly Tle

74



gtgatttatg

gaggagattc
gtcttggcca
tctttgaccg
gacgat ctcc
gaagtt gagc
tctgggttga

aggat gaagt
acatgattag
aaacgaaaac
agccgt ggca
ctgttgatgc
caaat at caa

agcgcat gaa

tcagtctctc
t gat gagct g
t gaaccaagg
caccgt ggag
ttcttttggg
ccgccctget
gat ggaggag

tccctgcetct
ctt cagaaag
at cagttacg
ctccttcccg
gctgactctg
gccgaccgag
atjg§ ct gaag

acaacgtgcc
agcaaaact a
gaaacgat gc
t gaat ggaga
t gccagccaa
gact gactcac
t gaagat gga

t gcagt ggcc
tt cagat gac
tctcatgcca
gttcaguctg
cacagaaaac
t cgaccaggt’-
t gcagaattc

1440
1500
1560
1620
1680
1740
1800

cgacat gact caggatatga agttcatcat caaaaattgg tgttctttgc agaagatgtg
ggt t caddicaraadgtrge day \zat $lggaict EahiCgytiyggoy gughitgtoatsiagcgacagt g
atcgtcatca ccttdgfgat gct gaagaad®haacagtaca cat&¥attca tcatggtgtg
gt ggag acgccgetgt cacgccaga cgccacc tgtccaagat gcagcagaac
ggctacg%%gaéggigggé% f%%a@thﬁigl%Eg%ggaﬁﬁs adtaatad gt ag 2094 <210> 16
<211> 697 <212> PRT <213> Hono sapiens <400> 16 Met Lau Pro Ay Leu Al a
Leu Leurdetp ey Al @Al mpTr T8 A a14A8y dhySsekOgikbasAligsLeu Gu Val Pro Thr
Ay Asip Ala Gly Leu Lans Ala Gu Pro 23025 30 Gn [le Ala Met Phe Cys
Arg Lou Asn Met His Met Asn Val Gn 35 40 45 Asn Ay Lys Trp Asp Her
Pr &2 Hé#: &Yy VThitipySuThie Eps Gly gaAdpz B0 B8 60 Thiclhys Gu Ay |le Leu
tys Gn Gu Vad*’Tyr Pro Gu Léd® 65 70 75 80 2&Pn Ile Thr Asn Val

Ty
a u, gn Pro Val Thr lle d n 85 90 rp Cys Lys Arg Gy
Lyg*@% e&?/és]ﬁxﬁ?/%ﬁh@ukg? ?pos}‘-ki‘ %gg’hey\ﬂ}%lp gjfogallégg flﬁ lle Pro Tyr Arg Oys
Val Gy G n Phe Val Ser Asp Ala Leu Leu 115 1 125 Val Pro Asp Lys
LysiPhe ke o erd vrGhin Ang abetrnAspuMady S tH80e435140 G u Thr His Leu
Trp H's Thr 2¢&al Al a Lys d uz2fhr Cys Ser d uz27d45 150 155 160 Lys Ser

~Asn Leu His Asp Tyr Gy Met Len Leu Pro s Ay lle
' Ala Thr Thr Thr Thr’Thr Thr Thr Glu Ser Val Glu GIu Val Val Arg

275 280 285

1860
1920
1980
2040

Val Pro Thr

290

Thr Ala Ala Ser Thr

298

Pro Asp Ala Val

300

Asp Lys Tyr Leu

Glu
1305

Fro Gly Glu

310

Asp Asn Glu Hig Ala His Phe Gln

315

Lys Ala Lys

320

Glu Glu Ala

325

Arg Leu Lys His Arg Glu Arg

330

Met Ser Gln Val Met

335

Arg

tGlu Glu Glu

340

Trp Ala Glu Arg Ala

345

Lys Asn Leu Fro Lys Ala

350

Gln Asp

Ala
355

Lys Lys Val Tle Gln Phe

360

His Giln Glu Val Glu

365

Lys Ser Leu Glu

FGln Glu Ala

370

Ala Asn Glu Arg Gln Gln

375

Leu Val Glu

380

Thr His Met Rla

Arg Val Glu Ala

385

Met Leu Asn

390

Asp Arg Arg Arg Leu Als

395

Leu Glu Asn

400

Tyr T Thr Ala Leu Gln Ala

405

Val Pro

410

Pro Arg Val

415

Pro Arg Bis Phe

iAsn Met Lew Lys

420

Lys Val Ala

425

Tyr Arg Glu Gln Lys Asp Arg Gln His

430

Thr Leu Lye His Phe Glu His

435

Val
440

Arg Met Val Pro

443

Asp Lys Lvs Ala

Ala Gln

450

Ile Gln Val

455

Arg Ser Met Thr His Leu Arg Val

460

Ile Tyr Glu

Gln val Ala Val Ala

480

Asn Pro

475

Arg hsn Ser Ser Leu Leu

465

Met Leu

470

Tyr

Glu Glu Ile Gln Glu Val Glu Gln Glu Gln Asn

495

Leu Leu

490

Asp
485

Asp Lys

75-



165
180
Val

Lys
du
Au
Thr

Val

She
Arg
Lys

Adn
Arg
Al a
Val
Hi s
Adn

i <212>

) Glu

170 175 Asp Lys Phe Arg Ay Val Qu Phe Val Cys Cys Pro Leu Ala Qu Gn
185 190 -80 Ser Asp Asn Val Asp Ser Ala Asp Ala Qu G u Asp Asp Her Asp
195 200 205 Trp Trp Ay Ay Ala Asp Thr Asp Tyr Ala Asp Ay Her Qu Asp
210 215 220 Val VvVal Gn Val Ala QGu GQu Qu Gu VvVal Ala Qu Val Qu
Gu 225 230 235 240 Gu Ala Asp Asp Asp Gu Asp Asp Au Asp Gy Asp
Val Qu Gu 245 250 255 Gu Ala Qu Gu Pro Tyr Gu Gn Ala Thr Gu Arg
Thr Ser Ile 260 265 270'Ala Thr Thr Thr Thr Thr Thr Thrrd U Her Val Qu
Val Val Arg 275 280 285 Val Pro Thr Thr Ala Ala Her Thr Pro Asp Al a
AsBYILys TFyr AER229@u285 BOOYedIite Par ProPr@ 4r9Ashe GPn Asn Qu His Ala Hi s
Adn Lys Ala®tys 305 310 3158820 Qu Arg L&Y du Ala Lys Hs Arg Qu
Me Val t Ar 25.33 Tr u Ala Gu Arg dn Ala
rer ol Geb b ek PARsIRP TR, Rl Bt B NS G Y Ghe G
Lys Val Gu Her Lau Qu 355 360 365 A@n Gu Ala Ala Asn u Arg @Gn

LeuwalValu Gew LEhrechiwiMetn &l cB7 Gnd8er 380 Asfr @spVaku Gt Al a Met Lau Asn Asp
Arg AP Leu Ala Lau (33% Asn 385 390 895 400 Tyr Ile Thr Ala Lau G n
Val Pro Pro Arg Pro Arg His Val She 405 410 415 Asn Met Lau Lys Lys Tyr
G G FOEVRYARE AT ST feHi’E0 Ma0Pa2Eh 38 TR Leu Lys H s She G u
VaP*arg Met Val AsP®Pro Lys Lys AI%Z° 435 440 445 °APa @ n 1le Arg Ser
Va1 Moty By oL Sabat G YA phl 61Ty Gl A50:455. 464,

565 570 575

Thr Arg Pro Thr Asn Ile

585

Gly
580

Ser Gly Leu Lys Thr Glu Glu

590

Tle Ser

Val Asn Leu

595

Asp Ala Glu Phe

600

Arg His Asp Ser Gly

805

Tyr Glu Val

His Gln Leu Val

610

¢ His Phe

615

Lys Phe Ala Val

620

Asp Gly Ser Asn Lys

Gly
625

Ala Tle Ile Gly Leu Met Val

630

Gly Val

635

Val Ile Ala Thr Val

640

Ile val Ile Thr Leu Val

645

Met Leu Lys Lys Gln

650

Lys Thr Sexr Tle

655

Tyr

His His Gly Val
' 660

Val Glu Val Ala

665

Asp Ala Val Thr Glu

670

Pro Glu Arg

His Ser

675

Leu Lys Met Gln Gln Asn

680

Gly Glu Pro Thr

685

Tyr Asn Tyr Lys

Phe Fhe

690

Glu Gln Met Gln Asn

695

. £210>
<211>»

13
2088
DNA
Homo

<213> saplens

<400> 13
60

atgctgeceeg
cceactgatg
ctgaacatgo
acctgeatty
cagatcacca
ggecgeaage
gqagtttgtaa
atggatgttet
aagagtacca
ggggtagagt
gcggaggagyg
agtgaagaca
gaagcecgatyqg
ccetacgaad

gtttggcact
gtaatgcetgg
acatgaatgt
ataccaagga
atgtggtaga
agtgecazagac
gtgatgcecet
gcgaaactea
acttgcatga
ttgtgtgtty
atgactcgga
aagtagtaga
atgacgagyga
aagccacaga

getoetgotyg
cctgotgget
ccagaatggy
aggcatectg
agccaaccaa
ccatcceccac
tctegttoct
tcttcactgg
ctacggeatyg
ccecactgget
tgtotggtgg
agtagcagadg
cgatgaggat
gagaacgace

googectgga
gaaccecaga
aagtgggatt
cagtattgcce
ccagtgacca
tttgtgattc
gacaagtgea
cacaccgteg
ttgectgeoect
gaagaaagtg
ggcggagaayg
gaggaagaag
ggtgatgagg
ageattgeea

76-

cggeteggge
ttgeccatgtt
cagatcecato
aagaagtcta
teccagaactg
cctacegetyg
aattcttaca
ccaaagagac
goggaattga
acaatgtgga
acacagacta
tggctgaggt
tagaggaaga
ccaccaccac

gctggaggta
ctgtggcaga
agggaccaaa
cectgaacty
gtgcaagcegy
cttagttggt
ccagygagagyg
atgcagtgag
caagttccga
ttetgetgat
tgcagatagg
ggaagaadasa
ggctgagygaa
caccaceaca

120
180
240
300
360
420
480
540
600
660
720
780
840



Arg
480

495

505
515
530
545
Thr
Her
Val
Asn
Thr
Tyr
Pro

Met Asn G n Her Lau Her Leu Leu Tyr Asn Val Pro Ala Val Ala 465 470 475
GQu u lle dn Asp Au Val Asp Qu Lau Lau A n Lys Gn G n Asn 485 490
Tyr—Ser_ASp "Asp ValTatmr AraAsST Ver e oo rroAarg lle Ser 500

510 81 Tyr Gy Asn Asp Ala Lou Met Pro Her Leu Thr Gu Thr Lys Thr Thr

520 525 Val GQu Leu Leu Pro Val Asn Ay G u Phe Her Leu Asp Asp Lou G n
535 540 Pro Trp His Her Phe Ay Ala Asp Her Val Pro Ala Asn Thr A u Asn
550 555 560 ‘A u-Val- Gu’Pro Val Asp-Ala“Arg Pro Ala Ala -Asp-Arg Ay Leu
5652 ¢ tbd Dagddif g Goddoarddiyaddabadday dedtalBEc ASikdeketlyso Thr Gu Gu lle
588:2688t63@sdagadalodopstdvat ashgpadita GhactPhe AngaddesaaASE Her Gy Tyr Qu
59512600 “6 05 9cHirgcHIC I @R Ery - dteeraval tePraa oPire aAdeFaEay ASY Val Ay Her

Lyggg%%ﬁwag%ag@ twcét*}%e‘ggqgé‘-a@g% Ziggﬁagl‘a%%; ‘gé*ligg(?é ac;(;‘léf é)g\/al Val Ile Ala
Va B, a Lys Lys dn

ol %@%ﬁ S e
a Hag@e g_ch asc OG y Tyr du Asn

Pro Thbgc‘Eycggtl;ySatcﬁﬂaag&B@g&ﬁg’étcalahetde@tc&Uag@tﬂhth/m a&cﬂ:té&ft by Lys 690 695
<210> 742kl R209hktos? F220tONA <R2dB»gdienmrcsapitgns tosdf@ped 7441 gct gcccg

gtttggsw@g@éﬁmg‘cﬂ sycegeretyggac @ge@&ﬁgw@awg@&gg%%teﬁc 1é@:Q:act gatg

gt aat ?tc’g‘{ g%?gﬁgb?é a‘@éé%ﬁ%‘}é%@aa‘fcaﬁg&?&at BBt

cqp 3560
gaccg tgaaaad caccgtggadyg ctaettoceg tgaatggaga tcagccrg 1620

gacgatctce agcegtggeoa titctitttggg getgactctg tgccagecaa cacagaaaac 1680
gaagttgage ctgttgatge ccgeoectget geocgaccgag gactgaccac tocgaccaggh 1740
tctgggttga caaatatcaa gacggaggag atctctgaag tgaagatgga tgecagaatte 1800
cgacatgact caggatatga agttcatcat caaaaattgg tgttctttge agaagatgty 1860
ggttcaaaca aaggtgcaat cattggactc atygtgggeg gtgttgtcat agegacagtg 1920
atcttcateca cettggtgat gotgaagaag aaacagtaca catccatica tcatggtgtg 1980
gtggaggttg acgccgotgt caccccagag gagegocacce tgtcecaagat gcagcagaac 2040
ggetacgaaa atccaaccta caagttettt gagcagatge agaactayg 2088

<z210> 14

<211> 695

<212> PRT

<213> Homo sapiens

|
<400> 14

Met Leu Proc 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 1le Ala Met Phe Cys Gly Arg Leu Asn Met His Met Asn Val Gln
' 35 40 45

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

‘Thr Lys Glu Gly Ile Leu Gln Tyr Cys Gln Glu Val Tyr Pro Glu Leu
63 70 75 BQ

Gln Tle Thr Asn Val Val Glu Ala Asn Gln Pro Val Thr Ile Gln Asn
85 50 85

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
1 130 135 140

Glu Thr His Leu His Trp His Thr Val Ala Lys Glu Thr Cys Ser Glu
1453 150 155 160

ELys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys Gly Ile
165 170 175

-77-



ct gaacat gc
acctgcattg
cagat cacca
ggccgcaagc
gagtttgtaa
atggatgttt gcgaaactca
aagagt acca acttgcatga
ggggt agagt ttgtgtgttg
gcggaggaggvatgactoggy
agt gaagaca aagt aga
gaagcegal g atdacgagga
ccet acgaag %qggcacag§
gagtct gt gg aagaggt ggt
gacaagtrat ¢rf CgagaGaLG:
gagaggct t gilaggccaagca
gcagaacgt ¢ aagcaaagaa
caggagaaagat ggaatadt =
acacacdt'gg ccagagt gga
Lacat oaced. LEL9LR0Ns
aagt at gt cc gcgcagaag

cgcat ggt gg at cccaagaa
gt gat t teat quagogceat.ges

acat gaat gt
at accaagga
at gt ggt aga
agt gcaagac
gt gat gccct

ccagaat ggg
aggcat cctg
agccaaccaa
ccat ccccac
tctcgttcct

aagt gggat t
cagtattgcc
ccagt cacca
tttgtgattc
gacaagt gca
tcttcactgg cacaccgtcg
ctacggcatg ttgctgccct gcggaattga
cccact ggct gaagaaagt g acaat gt gga ttctgctgat
ot €tgghgdaggbggagcay asacagathasiegcagat ggg

cagat ccatc
aagaagt ct a
t ccagaactg
cctaccgttg
aattcttaca
ccaaagagac

agggaccaaa
ccctgaactg
gt gcaagcgg
cttagttggt
ccaggagagg
at gcagt gag

agt agcagad§aggaagaag t ggéP@aggt ggaagaagaa
at gaggat at.gagg tagaggaaga ggct gaggaa
3%@%2%%%@&“%3%§t%§b3%>@ﬁ%égaéﬁgcv accaccaca

tugagttcct acaacagcag ccagtacccc tgatgeccgtt
Lg0gEatlgagvaaligaagat g, 66Catlt aga gaaagccaaa
ccgagagaga at gt cccagg tcat gagaga at gggaagag
cttgcctaaa gctgataaga aggcagttat ccagcatttc
2 deagdadlycadctiaatlyy dglagaedgeatiget ggt ggag

cat gct ¢ aat gattgcc gccgect gge?¥et ggagaac
ttcctect cggcctcatc t caa_tat gct aaag
%g‘aéé%é"gﬁé; lga&(ga(glé’g%sép t{é ggél’%% £t “Cyageat gt g
agccgctcag atccggtccc aggttatgac acacctccgt
reagtetat it cnet got gig acaaegt@ecitygcagt ggcc

gaggagattc aggatz@agt tgat gagct g2é6tt cagaaag agcaaaacta ttcagat gac

gtcttg

c
tcttt gg‘&égThéLa@Eg%Fa‘aE?:r

gacgatctcc agticgtggca ttcttttgdg getgactctg €

ca acatgattag tgaaccaagg atcagttagglgaaac

t

atgc tctcatgcca
gaéﬁ g&dat%it t cagect g
tcagccaa cacagaaaac

Che &gt ggag et ¢t Yele

gaagtt gagc, Gtal.l g4at 9¢ GCYGCLLgetgCLgagoqy: dagtgacgac lrgaccaggt
t ct gggtt gpsgaaat at caa gat ggaggag at ctct gaagy t gaatct gga t gcagaattc
cgacat gact caggatatga agttcatcat caaaaattgg tgttctttgc agaagatgtg
ggt t caagraecdhaafygt Goadtr cat thggatitciiat Ygt ggeye Flytitvgt Bat Lygcgacagt g
atcgt cat’éa ccttggtgat §eé? gaagaag aaacagtwaca catccattca3ttatggtgtg

gt ggaggt.t g acgccgct
ggct ac&&égﬁrﬁt Caaccta
<211> 697 <212> P

Glu Trp Glu Glu
340

Ala

Ala
355

Lys Lys val Ile

Gln Glu

370

Ala Ala Asn

Arg Val Glu Ala

. Met
- 385

Tyr Ile Thr Ala Leu

405

Asn Met Leun Lys

420

Lys

Thr Leu Lys His Phe

435

Ala Gln Ile Ser

450

Arg

Arg Asn Gln Serx

465

Met

Glu Glu Ile Gln Asp

485

Tyr Ser Asp Asp Val

caccge
chaget

<213> Hono sapl ens

R e e e

Glu Arg Gin Ala Lys Asn Leu

345

Pro Lys Ala Asp

350

Glin Phe

360

His Gln Glu Lys Val Glu

365

Ser Leu Glu

Glu Arg Gln

375

Gln val Glu

380

Leu Thr Bis Met Ala

Leu. Asn

380

Asp Arg Arg Arg Leu Ala

3595

Leu Glu Asn

400

Gln Ala Val Pro

410

Pro Arg Pro Val

415

Arg His Phe

Val Ala

425

Tyr Arg Glu Gln Lys Asp Arg Gln His

430
Glu Val Met

440

His Pro

445

Arg Val Asp Lys Lys Ala

GFln Val

455

Met Thr His Leu Arg Val Ile

460

Tyr Glu

Asn Val
475

Ala Ala

480

Leu Ser Leu Leu

470

Tyzr Pro Val

Glu Val Glu Leu Leu Gln

490

Glu Gln

495

Asp Lys Asn

Leu Ala Asn Met Ile Ser Glu Pro Arg Ser

IR

caagttcoga

180
240
300
360
420
480

540

"600 -
660
720
780
840
900
960
1020
1080
1140
1200
1260

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
<210> 18

-82



<400> 18 Met Lou Pro Ay Lee Ala Leu Leu Leu Len Ala Ala Trp Thr Ala Arg 1

5 10 15 Ala Leu du Vval

25 30 dnlle Ala Met Phe Cys Ay Arg Leu Asn Met His Met Asn Val
40 45 Asn Ay Lys Trp Asp Ser Asp Pro Ser Ay Thr

60
80"

95 Trp Cys Lys Ay Ay Arg Lys Gos Cys Lys Thr Khs Pro H s Phe Val

110
125
135
150
165
180
-83
Lys
Au
Val

Thr

Val

Pro Thr Asp Ay Asn Ala Ay Lee Leu Ala Qu Pro 20

Adn 35

Lys Thr Cys Ile Asp 50 55
Thr Lys Gu Ay Ile Leu Gn Tyr Cys Gn Gu Val Tyr Pro Gn Len 65 70 75
Anlle Thr-°Asn Val Val @u Aa Asn.An Pro Vat Thr ‘Ile G n.-Asn..85 90
100 105
Ile.Pro Tyr Arg Cys Lee Val Ay G u Phe Val Ser Asp Ala Leu Leu 115 120
VaFE Bip 288 phpy&lacyst My's EPheSekdipuHits @ TG uyArgrMetr Asp Val Cys 130

140 Gu T™F His Leu His PP His Thr Val A% Lys Gu Thr Cys Ser Gu

145
15 ef.. . Thr, Asn Leu  Hi Tyr Ay Met Leu Leu Pro Cys Ay lle
17%6%%%5 L%;Leﬁyimpﬁael ALl Gé' ;b lk‘/aﬁ%eés% ﬁﬁeA%ry“Swu@]é‘ Pro Lee Ala Gn Qu
185 190 Ser Asp Asn Val Asp Ser Ala Asp Ala Qu Qu Asp Asp Ser Asp Val
193:200p 205 sefr peTep, Gy a6 e @1ASD AN 2ASRRI W1 Al Asp Gy Ser Qu Asp
2104215 220 Val Vaic du Val Ala Gas Gu Au Au Vg Ala Qu Val du Qu
225 230 235 240 G u Ala Asp Asp Asp Gu Asp Asp Gu Asp Gy Asp Qu

q G'6EVat 2458 Brgovaiskee &y rap £raMe@le ProrTysl@isudim Ala Thr G u Arg Thr
Her Ile 260 26%°270 Ala Thr TH'®Thr Thr Thr TH5Thr Gu Ser Val Qu Qu

Vabn Ay 22495198028, Lou Thr asn Tie Lys

Thr Glu Glu Ils Ser
580 585

550
" Glu

Val Lys

595

Met Asp Ala Glu Phe

600

Arg His Asp Ser Gly

505

Tyr Glu Val

His
610

His Gln Lys Leu Val Fhe

615

Phe Ala Glu Asp Val

620

Gly Ser Asn Lys

Gly Ala Ile Ile

625

Gly Leu

630

Met Val Gly Gly Val

635

Val Ile Ala Thr Val

640

Ile Phe Ile Thr Leu
Vo 645

Val Met Leu Lys Lys

650

Lys Gln Tyr Thr Ser Ile

655

Val
660

His His Gly Val Glu Val Ala

665

Asp Ala Val Thr Pro Glu

870

Glu Arg

His Ser

675

Leu Lys Met Gln Gln Asn

680

Gly Tyr Glu Pro Thr

685

Asn Tyr Lys

‘Phe Phe

630

Glu Gln Met Gln Asn

695

<210>
<211i>
212>
<213>

15

2094
DNA
Homo sapiens

<400> 15

atgctgcccg
ccoactgaty
ctgaacatgce
acctgcattyg
cagatcacca
ggcogeaage
gagtttgtaa
atggatgttt
aagagtacca
ggggtagagt
geggaggadg
agtgaagaca
gaagccgatg
cecctacgaag
gagtetgtyg
gacaagtatc

gtttggcact
gtaatgctgg
acatgaatgt
ataccaagga
atgtggtaga
agtgcaagac
gtgatgeccecct
gcgaaactca
acttgcatga
ttgtgtgttg
atgactcgga
aagtagtaga
atgacgagga
aagccacaga
aagaggtggt
tcgagacacc

gctecetgety
cctgetgget
ccagaatggg
aggcatcctg
agccaaccaa
ccateccecac
totegttect
tettecactgg
ctacggcatg
ccecactggcet
tgtetggtgg
agtagcagad
cgatgaggat
gagaagcace
tegagttect

tggggatgag

gccgectgga
gaaccecaga

‘aagtgggatt

cagtattgcce
ccagtgacea
tttgtgatte
gacaagtgca
cacaccgteg
ttgctgeect
gaagaaagtyg
ggcggagoeag
gaggaagasg
ggtgatgagg
agcattgeea
acaacagcagqg
aatgaacatg

-79.

cggcotoggge
ttgeocatgtt
cagatcecatc
aagaagteta
tccagaactg
cctacecgctyg
aattcttaca
ccaaagagac
gcggaattga
acaatgtgga
acacagacta
tggcetgaggt
tagaggaaga
ccaccaccac
ccagtacocce
ccecatttcea

getggagygta
ctgtggcaga
agggaccaaa
ceetgaacty
gtgecaagegg
cttagttggt
ccagygagagg
atgcagtgag
caagttccga
ttctgctgat
tgcagatggyg
ggaagaagaa
gyctgaggaa
caccaccaca
tgatgcegtt
gaaagecaaa

60

120
180
2490
300
360
420
480
540
600
660
120
780
840
5C0
960



Val Pro Thr Thr Ala Ala Ser Thr
du Thr

Pro Asp Al a Val
Pro Ay Asp Qu Asn Qu Hs Ala H's Phe Gn Lys Ala Lys
31.5 320 Qu Arg Lau Gu Ala Lys Hs Arg Gu Arg Met Her G n Val

Asp Lys Tyr

Leu 290 295 300

305 310
Met Arg

325 330 335 du Trp Qu Au Ala Qu Arg Gn Ala Lys Asn Leu Pro Lys Ala Asp

340 345 350 Lys Lys Al a Val
355 360 365 %“GnNn'Gu Ala Ala Asn Gu Arg
370 37 Lo G VAl A léc?l L alRY g%
385 398 i%ggagz& (hagd¥aghl @: PR
Phe 40524161243 % qgAsit Metgghes gc!;.a}éng
H s

Tyr aa%ststﬁsascas@aasa\?

gca

gc
b ale iRl gze;g;ggg
dt aca
Thr y%céEmﬁaéEBraaaé
Ser

Ile Gn Hs Phe. Gn u Lys Val

A u Her Leu Qu

bn Gn Leu Val Au Thr His Met Al a

Asp, ay,Ala Leu Glu Asn
gd@@ga gdﬁq:gtd_

#ly8ad
Lyscdyt Mabadtgs
426rc428 94 3G aThrtobe gty gtlicsayecddet ddicgeNabe Acgodtad/abketAsp Pro Lys Lys
Al a 43544 FcdsB ctidagoGatidegedy geddet caBenadvaittiks tRhycthirss Leel Ar

ct

E ﬁéaa %EC Ege
a§ N VA agg oE Pro.Var Asm Gy Gu Phe
LedaABP-tAS Pageeti oo £ 53R 53D obdQAcRita ddepaddcsa Harsad%heaﬁmaw a Asp Her Val

ArgadPro Arg H s Val

agg@q@agelmmys Asp Arg G n

g Val
aWC%C@CﬁCS@F’ ‘Laéag%éFt IS@Elgq_aéatgl' ?2%5n Val

Ggg)
Eac

Ile
Pro Al a

u Leu Gn

Il e Her
Lau Thr

du
Au

Pro Al ga#stgabhretGrtgsAsn ccbdstHS0 ¢5ahebhil gEgrddat Gracdawo: Vako Asp Ala Arg

Pro Al &cdugttAs peaArtptChy d:eu8aThzg

cgacatgact
ggttcaaaca
atcgtcatea
gtggaggtty
ggctacgaaa

L <210> 16

C<211> 697

. «212> PRT
<213> Homo

<400> 16

caggatatga
aaggtgcaat
ccttggtgat
acgecgetgt
atccaaccta

sapiens

Mat Leu Pro Gly

1

Ala
Gln
Asn
Thr
65
 Gln
Trp
Ile
Val
Glu
145

Lys

Asp

Leu

Ile

Gly

50

Lys

Ile

Cys

Pro

Pro

130

Thr

Sex

Lys

Glu

Ala

35

Lys

Glu

Thr

Lys

Tyr

115

Asp

His

Thr

Phe

Val

20

Met

Trp

Gly

Asn

Arg

100

Arg

Lys

Leu

Aszsn

Arg
180

Leu

5

Pro

Phe

Asp

Ile

Val

85

Gly

Cys

Cys

His

Leu
165

Gly

Ala

Thr

Cys

ser

Leu

70

Val

Arg

Leu

Lys

Trp

150

His

Val

Leu

hsp

Gly

Asp

55

Gln

Glu

Lys

val

Phe

133

His

Agp

Glu

agttcatcat
¢attggacte
gctgaagaag
caccecagay
caagtteottt

Leu

Gly

Arg

4C

Pro

Tyr

Ala

Gln

Gly

120

Leu

Thr

Tyr

Phe

caaaaattgg
atggtyggcy

aaacagtaca

gagocgecace
gagcagatge

Len Leu
10

Asn Ala
25

Leu Asn

Ser Gly

Cys Gln

Asn Gln
90

Cys Lys
108

Glu Phe

His Gln

Val Ala

Gly Met

170

Val Cys
185

Ala

Gly

Met

Thr

Glu

75

Pro

Thr

Val

Glu

Lys

1553

Leu

Cys

-80-

Ala

Leu

His

Lys

60

Val

Val

His

Ser

Arg

140

Glu

Leu

Pro

At BEBIBEOLHBRGA 992
tgttctttge
gtgttgtcat
catccattca
tgtccaagat
agaacaagaa

Trp

Leu

Met

45

Thr

Tyr

Thr

Pro

Asp

125

Met

Thr

Pro

Leu

Thr

Ala

30

Asn

Cys

Pro

Tle

His

110

Ala

Asp

Cys

Cys3

Ala
190

tgeagaatte 1800
agaagatgtg 1860
agcgacaghtyg 1920
tcatggtgtg 1980
gcagcagaac 2040
ytag

Ala Arg

15

Glu Pro

Val Gln

Ile Asp

Glu Leu

80

Gln
a5

Asn

Phe Val

Leu Leu
Val Cys

Glu
160

Ser

Gly Tle

175

Glu Glu



Thr Arg Pro Ay Her Ay Lau Thr Asn Ile Lys Thr Gu Gn Ile Her 580 585 590
Gn Val Asn Leu Asp Ala G u Phe Arg Hi's Asp Her Ay Tyr du Val 595 600 605
Hs Hs Gn Lys Lou Val Phe the Ala Gu Asp Val Ay Ser Asn Lys 610 615 620
Ay Alalle lle Ay Leu Met Val Ay Gy Val Vval Ile Ala Thr Val 625 630 635
640 Ile Val Ile Thr Leu Val Met Lau Lys Lys Lys A n Tyr Thr Her Ile 645 650
655 H's Hs G,y Val vVal Gu Val Asp Ala Ala Val Thr Pro Gu G u Ang, 660

i

665 670 His Leu Her Lys Met G n A n Asn Gly Tyr Gu Asn Pro Thr Tyr L s 675
680 68%.-Rhe ARevid RsGsb Mol & nAsey Ly 9Q,_695 <210> 19 <211> 2094
<212> DISIZ\ <§1ﬁiza HormSpSapi ens ??%4053 19 %é%?ég%%ﬁ?gﬁsﬂ\éaécact gctcctgotg
gccgcect gga cggcetcggge gectggaggta 60 cccactgatg gtaatgectgg cctgcetgget
gaacccdagarrtYocatygbla Btgtlygcagaryl2a sigaacatgelacatgaat gt ccagaat ggg
aagt gggat t?'€agat ccat ¢ agggatcaaa 180 accegtattg ataccaagga aggcatcctg
cagtatt aagt.c ccctgaact g 240 = cagatcacca at gt ggt aga agccaaccaa
ccagt gaz\%gguagg%ég\gaalc%% @E?@g&&'@gﬂﬁ*oﬁ’l gﬁcéb‘té@b@l& l§clagac ccat ccccac
tttgtgattc cctaccgctg cttagttggt 360 gagtttgtaa gtgat‘@ﬂtfjcct tctcgttcct
gacaagtgc e aatshbChdatsd 662098980 L1420:p a1, 0gal @il ty.9cgaaact ca tettcactgg
cacaccgtcg ccaaagagags at gcagt gag 48£;y aagadgt acca acifzgcatga ctacggcatg
ttgatgccct gcggaattga caagttocga 540 ggggtagagt ttgtgtgttg cccactggcet
gaagaadgt gilacdat oo fYctGyetd@atslé0thr goggaggagghatgactiagga t gt ot ggt gg
ggcggagcag acacatfdct a t gcagat gggF%60 agt gaagac&’fagt agt aga agt agcagag
gaggaagaag, t ggct.gaggt aagaagaa, 720 gaagccgatg atgacgagga cgat gaggat
ggt gat g%&grhf %ég%arggnarg ct%gé éaGl’fSEf’“r g@cgh‘b% ?gaéa‘%&c ga gagaaccacc
agcattgcca ccaccaccac caccaccaca 840 gagtctgigg aagaggtggt tcgagttcct
acaacageag:eCcagi 8GCLL: hoalgeoat-te 08, gacaantal 6 bcgagagacc tggggat gag
aat gaacat geeoccatttcca gaaagecaaa 960 gagaggcttg aggccaagca ccgagagaga
atgtcccagg tcatgagaga atgggaagag 1020

Glu Thr Pro Gly Asp Glu BAsn Glu His Ala Bis 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 ARla Ala Asn Glu Arg Gln Gin Leu Val Glu Thr His Met Ala
370 375 380

Arg Val Glu Ala Met Leu Asn Asp Arg Arg Arg Leu Ala Leuy Glu Asn
| 383 390 395 400

o .., Tyr Ile Thr Rla Leu Gln Ala Val Pro Pro Arg Pro Arg His Val Phe
A 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 Rsn 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 5053 510

81



gcagaacgt c
caggagaaag
acacacat gg
t acat caccg
aagt at gt cc
cgcat ggt gg.
gtgatttatg

gaggagdtt ¢la

gtcttggcca
tctttgageg,

gacgatctc%3@gccg

gaagt t gagc

aagcaaagaa
tggaatcttt
coagagt gga
ct ct gcaggc
gcgcagaaca
at cccaagaa
agcgcat gaa

atkprakitz
a Fgattag
aaG

gca
ctgttgatge

t ct gggtrtgarsanat ak-caa

cgacat gatct

ggctacg
<211> 69

caggat at ga

cttgcct aaa
ggaacaggaa
agccat gctc
tgttcctcct
gaaggacaga
agccgct cag
tcagtetctc

gct gat aaga
gcagccaacg
aat gaccgcc
cggcctcgtc
cagcacaccc
at ccggt ccc
tccctgcetct

aggcagt t at
agagacagca
gccgcect gge
acgtgttcaa
t aaagcattt

‘aggttatgac
‘acaacgt gcc

ccagcattto
gct ggt ggag
cct ggagaac
t at gct aaag
cgagcatgtg
acacct ccgt

t gcagt gyct”

tgatigaged Fectiscagaaan: ageaaaast artlt cagat gac
t gaaccadfg atcagttacg §aaacgatgc tctcatgcca
ctccttceccg tgaatggaga gttcagectg
fe dayderad ' ®acagaaaac
gact gaccac tcgaccaggt
GAC88A38 G210 Ci.gag0, Lgpagatgga,dgcagaattc
Byt t cat cat caaaaafst gg tgttctttgcsggaagatgtg
ggttcaaaca aaggt gcaat cattggactc atggtgggcg gtgttgtcat agcgacagtg
at ctt c&ted2eGHrgyrghtl dvt §hmdaadraddealjizata Baf ctatkaartcat ggt gt g
gt ggaggttg acgccgety® caccccagag géﬁégccacc t gt cca@jat gcagcagaac

2 Tty 850

ccgcécct get

A S g

Leu Lau Leu Leu Ala Ala Trp Thr

léé?ﬁa%ch

gccgaccga

ca at

a A«g

Gy Arg Leu AsA Met Hi's Met Asm Val

Asp Pro Ser

Gy Thr

15 10
Asp G yiAsal Alya Mekyadpend ew, Aha Aggu‘llgrl%ngerzé

£ §%u Pro Ay

Lys Thr Cys lle Asp 50 55 60 Thr

gaa§aa aa gtag 2094

Ala Lou u Va

iﬁ,fqil_;r glﬂ \}a

1€ Ala Met

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
<210> 20
Leu Al a

Pro Thr
Phe Cys

_95_

Gy Lys Trp Asp Ser

Lys Qu Gy lle Leu

dn, TyIHlW%S Gla @ntavaralTyke Pho A&k Sluetsr 68 POy B5r 8@n 1Gisn |l e Thr Asn Val
val .G u A%a°Asn G n Pro VﬁP"Thr Ille G n A$3P 85 90 95 Trp Cys Lys Arg Ay

Arg Lys;8a0, Q8 4Y¥Se L. Hys

630

625

Ile Val Tle Thr Leu Val Met Leu Lys Lys Lys Gln Tyr Thr Ser
His His Gly val Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu

His Leu Ser Lys Met Gln Gln Asn Gly Tyr Glu Asn Pro Thr Tyr

645

660

675

s BLe 4 s, Phe, Val, 10

633

650

665

680

Phe Phe Glu Gln Met Gin Asn Lys Lys
690

<210>
<211>
<z12>
<213>

<400>

atgctgecoeg
cececactgatg
ctgaacatge
acctgeattyg
cagaltcacca
ggccgcaage
gagtttgtaa
atggatgttt
aagagtacca
ggggtagagt
gcggaggagy
agtgaagaca
dgaagccgatyg
cocetacgaag
gagtctgtgg
-gacaagtatc
gagaggcttg
gcagaacgtc

17

2094
DHA
Homo saplens

17

gtttggcact
gtaatgctgg
acatgaatgt
ataccaagga
atgtggtaga
agtgcaagac
gtgatgecet
gcgaaactca
acttgcatga
ttgtgtgttyg
atgactcgga
aagtagtaga
atgacgagga
aagccacaga
aagaggtggt
tegagacacce
aggccaagca
aagcaaagaa

695

getectgetryg
cctgetgget
ccagaatggg
aggcatccetyg
agccaaccaa
ccatoccecac
tctegtteet
tcttcactgy
ctacggcatg
cceactgget
tgtetggtgg
agtagcagad
cgatgaggat
gagaaccacc
tegagtteet
tggggatgag
ccgagagaga
cttgcctaaa

gecgectgga
gaacccocaga
aagtgggatt
cagtattgee
ccagtgacca
tttgtgattc
gacaagtgca
cacaccgtceg
ttgctgecct
gaagaaagty
ggcggageay
gaggaagaag
ggtgatuagy
agcattgeca
acaacagcag
aatgaacatyg
atgtccoagg
gctgataaga

-82-

cggctegygge
Ltgecatgtt
cagatccatc
aagaagtcta
tccagaactyg
cctaccgetyg
aattcttaca
ccaaagagac
gcggaattga
acaatgtgga
acacagacta
tggctgaggt
tagaggaaga
ccaccacecac
ccagtaccce
cceatttoca
tcatgagaga
aggcagttat

0.105 110
Ala Thr Val

640

653

©70

685

Ile

Arg

Lys

gctggaggta 60
ctgtggcaga
agggaccaaa
ccctgaactyg
gtgcaagegy
cttagttggt
ccaggagaqgq
atgcagtgag
caagttccga
ttctgctgat
tgcagatggg
ggaagaagaa
ggetgaggaa
caccaccaca 840

tgatgoegtt 900

gaaagccaaa $60

atgggaagag 1020
ccagecattte 1080

120
180
240
300
360
420
480
540
600
660
720
780



Pro Tyr Arg Cys Leu Val Ay Gu the Val Ser Asp Ala Len Leu 115 120 125
Pro Asp Lys Cys Lys Phe Leu Hs G n QQu Arg Met Asp Val Cys 130 135 140
Thr H's Leu Hs Trp His Thr Val Ala Lys Qu Thr Cys Ser Gu 145 150 155
Lys Ser Thr Asn Leu His Asp Tyr Gly Met Leu Leu Pro Cys Ay Ile 165 170
Asp Lys Phe Arg Gy Val Gn Phe Val Cys Cys Pro Leu Ala Gu Gu 180

190 Sez Asp Asn Val Asp Ser Ala Asp Ala Gu G u Asp Asp Ser Asp Val 195
205 S6 Trp Trp Ay Ay Ala Asp Thr Asp ' Tyr Ala Asp Gy Ser-@ u:Asp Lys
2152220 Mal cMake Gt MakcAbs Gk ¢ é I du du @u
23@c2®5a®@0cg§éagltgéhég\é%5ﬂa%gﬁcp€c£§é G g%égg% 2 °té§§@%%%’§sp Gu Val Qu
245322802 285ct Bherght e oG wwtGhiu chj@tdyte ﬁg{ﬂg@cuaﬁdaa == 1defAr g Thr Thr Ser
2609 26%-27erAPeRaThrvaThracTdyr cTimecTine TheedEhirt GuueSerntyaliad u d u Vval Vval
2‘f@%g@tgﬁ‘%t“%‘?aﬁa@cwc%FtﬁgatNCaa%éiﬂat'ﬁhF Peoctaspt AlBA0 Val Asp Lys

5A%EHR 9 c ¢ y Gaacﬁﬁcdgﬁaﬂgglc%\lléw-h s Phe @ n Lys
S T oie! ﬁcﬁ ?_é'l P9A%6° Gl Arg et Ser

Val: o iR a&rggaa% ﬁa@ 5; :é c%rcﬁ‘t éa Lys Asn Leu
Lyﬁaﬂaacdﬁpagca Q;g345:t35191t y@ gla’yg%c a'aa a%ag)fl%s Gu Lys

GosagBegadeett @ ¢htg85hg360g365ccdak: oAbl aofsheghtl 1Ag G n G n Lau

A GcTeetiHascaetathbha BEGRTE 38&ct@¢ag mlat@guaﬁdgaa@&ttttamod\sn Asp Arg Arg
Le&qﬂaagicéucmat%gﬁ 298BB 390 cFYB UGN tIRyrtithe sEhrgAlcas L8E0 A n Al a VaI
Pr(ggyﬁc aﬁﬁaoa@%gggqqﬁg qgé}gq@ﬁ%p atggtgggcyg gtgttgtcat agegacagtg 1920

atogtfatca ccttygtgat getgaagaag aaacagtaca catccattca tcatggtgtg 1980

gtggagygtty acgecgetgt caccccagayg gagegecace tgtccaagat gcagcagaac 2040

ggctacgaaa atccaaccta caagttcettt gageagatge agaacaagaa gtag 2094

e <210> 18

So<zll> 697
<212> PRT
<2Z13> Homo sapiens

<400> 18
Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg
1 5 14 15

Ala Leu Glu Val Pro Thr Asp Gly &sn Ala Gly Leu Leu Ala Glu Pro
\ 20 25 30

Gln Ile Alz 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 Tle Leu Gln Tyr Cys Gin Glu Val Tyr Pro Glu Leu
65 70 75 g0

Gln Ile Thr Asn Val Val Glu Ala Asn Gln Pro Val Thr Ile Gln Asn
85 50 85

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
145 150 158 160

Lys Ser Thr Rsn 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

83~



405
420
435
Au
Al a
du
Arg
Lys
Asp

Al a
I'le
Hi s
Al a

Met
Val

Adn
Adn

410 415 Asn Met Leu Lys Lys Tyr Val Arg Ala Gu G n Lys Asp Arg Gn H's
425 430 Thr Leu Lys H's Phe Qu H's Val Arg Met Val Asp Pro Lys Lys Ala
440 445 'Ala Gn lle Arg Ser An Val Met Thr His Leu Arg Val Ile Tyr
450 455 460 Arg Met Asn G n Ser Lou Ser Leu Leu Tyr Asn Val Pro Al a Val
465 470 475 480 Gdu Qu Ille @n Asp Au Val Asp Gu Leu Leu G n Lys
A n Asn 485 490 495 Tyr Ser Asp Asp Val Leu Ala Asn Met Ile Ser Gu Pro
Ile Ser 500 505 510 Tyr Ay Asn Asp Ala Leu Met Pro Ser Leu Thr.d u-Thr
Thr Thr 'B15 520 525 VaRo@ u Leu Leu PrmsvVal Asn Ay A u Phe Ser Lou
As n_-87 530 535 540 Pro Trp His Set Phe Gy Ala Asp Ser Val Pro
ASQIAFE% g% AL 5YE BEOMELEVEGH AP FlyalerGhin ProLval Asp Ala Arg Pro
Ala Asp Arg Ay Leu i 565 570 575 2FfAr Arg Pro Ay Ser Ay Lou Thr Asn
LysaiThel GwvE wikl®oSer, b8 al, L t Asp Ala G u Phe Arg
Asp2Ser Ay Tyr GdasoVal 59%1%381 %8% G(flll-liq{sayl-i:s;Lsu éﬁlnz S(s Lau Val Phe Phe
G u Asp Val dy Ser Asn Lys 610 615 620 dy Alalle lle Ay Leu Met Val
G §roVvATE Ve App dsAlGuTiae Mal GL625p 630 263516401 tlecPhe 11e Thr Lou Val
Lau Lys Lys Lys?& n Tyr Thr Sek5%le 645 650 65555 His His Gly Val Val Qu
As Val,_Thr Pro u Glu Ar 660 665 670 His Leu Ser Lys Met G n
Asﬁl@’%‘ y“?i’ Sr%slﬁrﬁ%l8 %ﬁ?@?hiﬁgu 25956 8B 685 IPhe Phe G u G n Met
Asn Lys Lys 690 695 270
Ala Thr Thr Thr Thr Thr Thr Thr Glu Ser Val Glu Glu Val Val

Ar
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 Gin 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 Gin Leu Val Glu Thr His Met Ala
370 375 380

Arg Val Glu Alz Met Leu Asn Asp Arg Arg Arg Leu Ala Leu Glu Asn
385 350 385 400

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 Eis
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 ILle 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 Sexr Leu Thr Glu Thr Lys Thr Thr
515 520 525

-84~



<210> 21 <211> 1341 <212> DNA <213> Honp sapiens <400> 21
t gact ggt gg acagcaaat g ggtcgcggat ccacccagca cggcatucgg 60
gcagcggcct ggggggcgcecc cccctgggge tgcggetgec ccgggagacc 120
ccgaggagcc cggccggagg ggcagctttg tggagatggt ggacaacctg 180
cggggcaggg ctactacgtg gagatgaccg tgggcagccc cccgcagacg 240
t ggt ggat ac aggcagcagt aactttgcag tgggtgctgc - cccccacocc 300
gctactacca gaggcagctg tccagcacat accgggacct ccggaagggt 360

cct acacacaugggcaagt-gg @aag908ags: f ¢ a ,getagt aage, 420
gccccaacgtzacact gt gegt gcqaaca??g ct%%%gfégéz?aég c‘ﬁb%thO

t caacggct ¢ caact gggaa ggcatcctgg ggctggecta tgcetgagatt 540
acgact g‘vﬁc"frpg@a‘?géélt Foe &t tigactst et Yot aaagea Agacteacigt he600
tctccctgca cetttgtggt °§Bt ggettce ccct édacca gt ct gaagt §6660

t cggagg c cat tatcg accactcgct gtacacaggc 720
at acaccg:‘%lc%%ugg%ogg%ig A?g;”tqgt‘?rgt %Oaém e&t gélf’ gt YE gyt §h78Q
gacaggat ct gaaaat ggac tgcaaggagt acCaactatga caagagtatt 840
gcaccavecaagCridt 6Ot bbg oCEcaagaaags 8id toaage & gcagt gaaa, 900

at ggct agca

ct gcooct gc

gacgaagagc
aggggoaagt
ct caacat cc
ttectgcatc
gt gt at gt.gc
atcccccatg
aagttcttca
gccaggcctg
cccaacct ct
ctggcctctg
agt ct ct ggt
gagat caat g
gtggacagtg
~t ccat caagg

cagcctcctc cacggmpaag ttccctgatgsgtttctgget aggagagcag 960 ctggt gt gct

ggcaﬁgca caccacccct tggaacattt tcccagtcat ctcactctac 1020 ctaatgggtg
aggt t attaz ctagt et Peie Adycat cRiccira ot fex §ea QYedatatit ga1080 ' cggccagt gg
aagat gt ggc c%@gtcccaa gagaact’§tt acaagtttgc ¢atctcacag 1140 tcatccacgg
gcact gi;t.at; .ggga agg gcttctacgt tgtctttgat 1200 cgggcocgaa
aacgaatt&%éc?@?%ﬁ%g%%vggégét chkhgéié@%ggéGﬂgéﬁ?t%%g@YﬂZGO acggcagcgg

t ggaaggccc ttttgtcacc ttggacatgg aagactgtgg ctacaacatt 1320 -88 ccacagacag
at gagt@atigaarik3dle cx216% 122 w21diy 446varx21211PRIE,<g137./Hono sapi ens <400>

22 Metb?Al a Ser Met ThrisGy Ay G n Grasvet Ay Arg A ysSer Thr G n

15 Hs @ |le Arg Leu Pro Leu Arg Ser
Ile Val Ile Thr

1510
Gy Leu Ay Gy Ala Pro Leu 20 25 30

645

650

%eu Val Met Leu Lys Lys Lys Gln Tyr Thr Ser Ile

635

His Ris Gly Val Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg
670

660

665

| His Leu Ser Lys Met Gln Gln Asn Gly Tyr Glu Asn Pro Thr Tyr Lys

€75

880

Phe Phe Glu Gln Met Gln Asn Lys Lys

690

210>
<211>
<212>
<213>

19
2094
DHA
Homo

- <400> 19
atgctgceceg
cccactgaty
ctgaacatge
acctgecattg
cagatcacca
ggccygcaage
gagtttgtaa
atggatgttt
aagagtacca
ggggtagagt
gcggaggaqy
agtgaagaca
gaagecgaty
cectacgaag
gagtctotgg
gacaagtatc
gagaggettyg
gcagaacgte
caggagaaaqg
acacacatgyg

saplens

gtttggcact
gtaatgctyg
acatgaatgt
ataccaagga
atgtggtaga
aglgcaagac
gtgatgecct
gcgaaactea
acttygcatga
ttgtgtgttg
atgactcgga
aagtagtaga
atgacgagga
aagccacaga
aagaggtggt
tcgagacace
aggccaagea
aagcasagaa
Tggaatcttt
ceagagtgga

695

gcteetgetg
cctgetgget
ccagaatggyg
aggcatecctg
agccaaccaa
ccatccceac
tectegttceet
tetteactgyg
ctacggeatg
cccactgget
tgtctggtgg
agtagcagag
cgatgaggat
gagaaccace
tcgagttecot
tggggatgag
ccgagagaga
cttgcctaaa
ggaacaggaa
agccatgete

gcecgectgga
gaaccccaga
aagtgggatt
cagtattgec
ccagtgacca
tttgtgatte
gacaagtgca
cacaccgtcg
ttgotgeect
gaagaaagtg
dggcggagcag
gaggaagaag
ggtgatgagg
agcattgeca
acaacagcag
aatgaacatyg
atgtceeagy
getgataaga
goagccaacyg
aatgaccgee

-85-

685

cggcteyygge
ttgccatgtt
cagatccatc
aagaagtecta
tccagaactg
cctaccgetg
zattcttaca
ccaaagagac
gcggaattga
acaatgtygga
acacagacta
tggctgaggt
tagaggaaga
ccaccacoag
ccagtacece
geeatttceca
tcatgagaga
aggcagttat
agagacagca
gecegectgge

gctggaggta
ctgtggecaga
agggaccaaa
cectgaactg
gtycasgcgy
cttagttggt
ccaggagagy
atgcagtgay
caagtteega
ttctgetygat
tgcagatggyg
ggaagaagaa
ggctgaggaa
caccaccaca
tgatgcegtt
gaaagccaaa

€0

120
180
240
300
360
420
480
540
600
660
720
780
840
900
860

atgggaagag 1020
ccagcatttc 1080
gehgatggag 1140
cctggagaac 1200



Lou
I'le
Gly
Asn

Leu Arg Lou Pro Arg GQu Thr Asp Gu Qu Pro Uu Gu Pro Ay 35 40 45

Arg Ay Ser Phe Val Qu Met Val Asp Asn Leu Arg Ay Lys Ser 50 55 60
Gn dy Tyr Tyr Val Au Met Thr Val Ay Ser Pro Pro Gn Thr 65 70 75 80

Asn Ile Leu Val Asp Thr Ay Sex Ser Asn Phe Ala Val dy Ala 85 90 95
Pro Hs Pro Phe Leu H's Arg Tyr Tyr Gn Arg Gn Leu Ser Set 100 105 110
Tyr Arg Asp Leu Arg Lys @y Vval Tyr Vval 'Pro Tyr Thr Gn Ay 115 120 125
Tr ppreaero@ ytbhagateut @ tyecldut Agpelegc \labtferad ketfraadd s24a y 130 135 140
Asﬁag‘Va‘}gtTﬁrgcwgaN I masemn tdoeadcac AkaaddaetiThyaddztigiSerssdsp 145 150 155
r?écwaggwsﬁmgytcsgxawﬁgw Ehtkaerye krecdteest@ 3H0au Al a 165 170

A tc ag %rtg o A8 g%@? a‘Sé"f‘ché‘EF G P PhE CPhe Asp 180
gc i—g&ggzg% KO AS fifd Effﬁ}ég?;eg %eu H's Leu 195
aaa (P\i}g,gg 750, gl @a 3 ItJ- &OAI a Ser Val 210

22(j)acg cycaaygc@&rgg&&ttdﬂtet doeg gy Gy thhkb&s JLadboTyr Thr Ay
23ﬁha23®a24®tg8@tat¢sec1circptﬁyrgéﬂgﬁcdaa@ glabegaAEgc AE@C&@;JE@O yr Tyr G n Val
245280 L35 Baajdapcafabaiuggddal at@cotdebe tAsnyaGhya GhtagAsprd etnolys Met Asp Cys

2%@0?‘@30‘2m9@tatgﬁyﬁ9%§ﬁtcwrcam§ qtyg tSerotickes VaagAseproSessod y Thr Thr Asn
275, 78026877 98 @at thtﬁéactpr %‘cgega%gge VBt Phe sGFTROARE AVE Val Lys Ser
LY St /o &t r %g I8y 88T I TR caE s PRECISF B9 0GI y The Trp Leu
G Rycehdlaa ¢ atrelh Nalo. Oy gﬁz DIREEY > Thr Pro Trp
Il e Phe Pro Val

<210> 20

<211> €97

<212> PRT

<213> Homo sapiens

<400> 20
Met Leu Pro Gly Leu Rla 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 15 80

“Gln Ile Thr Asn Val Val Glu Ala Asn Gln Pro Val Thr Ile Gln Asn
‘ 85 99 95

Trp Cys Lys Arg Gly Arg Lys Gin Cys Lys Thr His Pro His Phe Val
100 105 ii1o0

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

Val Prc 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 Bis 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

-84~



325 330 335 1Ile Ser Leu Tyr Leu Met Ay du Val Thr Asn G n Ser

Phe Arg Ile

340 345 350 Thr Ile Leu Pro @n dAn Tyr Leu Arg Pro Val Qu Asp Val Ala Thr

355 360 365 Ser G n Asp Asp Cys Tyr Lys Phe Ala Ile Ser G n Ser
370 375 380 Thr Val Met Ay Ala Val Ile Mt u Gy Phe Tyr Val
385 390.395 400 ; Arg Ala Arg Lys Arg Ile Ay Phe Ala Val Ser Al a

Ser Thr Ay
Val Phe Asp
Cys H s Val

His 405 410 415 Asp Gu Phe Arg Thr Ala Ala Val. Gu Ay Pro;Phe Val Thr
Leu Asprp 42082514302 Neb Blrunds Py OhS- @5%5?8@%3&& he Pro Gn Thr Asp'Gu Ser

435 440 44¥ <210> 23 <214rs 1380 <212>

at ggct agca .t gact ggt gg acagcaaat g ggt cgcggat cgatgactat ctctgactct
ccgegt g%agalagg%é’ggﬁé jox c%@a@blaél‘gdéhtpéeg@e fagceloctgec gloagoggcect g
gggggcgcce ccct gggget glgget gcce cgggddiccyg acgaagagcéliegaggagecc
gg00ggaggs 0agut } ta t g9t caacctga caagt ¢ ggggcagggc
tact acgt gg aggétgga%:@gg Ggggc gc cgl‘ggggz%éé%g %@g‘gﬁ}ag%:tﬂlbgt ggat aca
ggcagcagta actttgcagt gggtgctgcc ccccacccct tcctgcatcg ctactaccag
aggcagelgtlacehgcacatra wegnganat £1L 0822990k 1ot AL.g5gce; gt acaaccag
ggcaagt ggg aaggggagct gggcaccgaeskt ggt aagca tcceecat gg ccccaaggtc
actgtgggtg cgaacattgo tgccatcact gaatcagaca agttcttcat caacggctcc
aact gggaagjrg?%ﬁ cet g et ggctiratlySeydahtdly GCeagdcetlgarggact cect g
gagcctttct tfgactctct ggtaaatfcag acccacgttc “®€aacctctt ctcoctgcac
ctttgtggt g-chggett G Ggt g tge tggcct gt gt cggagggage
at gat cat t gpogaggt at cga Agga%t%?g%?g:c% g‘%‘gﬁg%"%g Aﬁ?grtyést éﬁ‘?ée‘f acacccatc
cggcgggagt ggtattatga ggtcatcatt gtgcgggtgg agatcaatgg acaggatctg
aaaat ggacthigéanggadgen Yaschatigasiaagageatrhg diggacagiggysaccaccaac
cttcgtftgc ccaagaaagt PPtt gaagct gcagtichaat ccatcaaggezagcct cctcce
acggagaagt_tccctgat tttctggcta ggagagcagc tggtgtgctg gcaagcaggce
accaccgldlt %rgggeaua%g% ? Lé’éc%jt"%‘&t Bl %‘?g:tME‘t' CE thaa‘fadggzggar@gt t accaac

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

Glr Glu Ala Ala Asn Glu Arg Gln Gln Leu Val Glu Thr His Met Ala
© 370 375 38¢C

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

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

Thr Len 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
450 453 460

Rrg Met Asn Gln Ser Leu Ser Leu Leu Tyr Asn Val Pro Ala Val Ala
£65 4790 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

iTyr Gly Asn Asp Ala Leu Met Pro Ser Leu Thr Glu Thr Lys Thr Thr
518 520 525

Val Glu Leu Leu Prc Val Asn Gly Glu Phe Ser Leu Asp Asp Leu Gln

-87-

<213> Hono~ sapi ens <400> 23

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080



cagtccttcc gcatcaccat ccttacgcag caatacctgc ggccagtgga agatgtggcc 1140
acgtcccaag acgactgtta caagtttgcc atctcacagt catccacggg cactgttatg 1200
ggagctgtta tcatggaggg cttctacgtt gtotttgato gggcccgaaa acgaattggc 1260
tttgctgtca gcgcttgoca tgtgcacgat gagttcagga cggcagcggt ggaaggccct 1320

tttgtcacct tggacatgga agactgtggc tacaacattc cacagacaga tgagtcatga 1380
<210> 24

Thr
Pro
Arg
Thr
Met
du
Thr
Hi s
Arg
Leu
Thr
I'le
Ile
Lys

-90
<211> 459 <212> PRT <213> Hono sapiens. <400> 24 Met Ala Ser Met
Ay @y An Gn Met Gy Arg Ay Ser Thr 1 5 10 15 1Ile Set Asp Ser’
Pig Qu Gn Asp Ay Ser Thr Gn H's y Ile 20 25 30 Arg Lou Pro Leu
Seiro@ry Hgus<@ yheFeyy Ala BRposdreve1Ghyt hodl 3 Ohr 35148545 Leu Pro Arg G u
Asi°Gn Gu Pro GFBC A u Pro Ay Apgs Arg Gy 50 58060 Ser Phe Val Gu

V nLeu Arg Ay Lys Ser Ay @n @y 65 70 75 80 Tyr Tyr Val
Ngcltl“?‘%rg @% Q2 870 PR PP Ol BAThY® L0 A8 9Ly 16v8B00 05 Lau VAl Asp
Gy Ser Ser Ash Phe Ala Val Gy °Ala Ala Pro H¥5 100 105 110 Pro Phe Leu
Argr Tirg Y i@ B ABD, G doU: e r.. Ar 15 120 125 Asp Lea
Lys Gg Val sa%yr Va?y Pro Tymé%hflegﬁls g{/ﬂ%%ﬁ‘r%e U 130 135 140 d y Gn
Sly Thr Asp Leu Val Ser Ile Pro Hs Gy Pro Asn Val 145 150 155 160
valluAeg AlsaisAshsH Rba Allw PARahrhl &sThyp &ticSerryAspuly:s Phe Phe 165 170 175
Asn Gly Sér Asn Trp Qu @y Ile Leu Ayébeu Ala Tyr Ala Gu 180 185 190

Al . ro. As r Lleu Qu Pro Phe Phe Asp Ser Lou Val 195 200 205
GfﬁS%% ‘ﬁ‘f'ls“&?afe“é}s’gl %gg PEEuﬂ'lﬁh%luS%?P [ SH sSeEoIEFndysss Gly Al a

Gly Ala

Ile Ile Gly Leu Met Val Gly Gly val val Ile Ala Thr Val
625

630

- Ile Phe

' Phe Phe

His His

His Leu

Ile

Gly

Ser

645

660

675

690

<210> 21

<211>» 1341
<212> DNA
<213> Homo

<400> 21

atggctagea
ctgecectge
gacgaagagce
aggggeaagt
ctcaacatce
ttcctgeate
gtotatgtge
atcocecaty
zagttettea
gceaggectyg
cceaacctet
ctggecctetg
agtctctgot
gagatcaatg
gtggacagtg
tceatcaagyg
ctggtgtget
ctaatgggty

i cggecagtyg

tcatccacgyg
cgggcocgaa
acggcagegg

Glu

Gin Met Gln Asn

sapiens

tgactggtgy
gecageggect
ccgaggagec
cggggcaggyg
tggtggatac
gcetactacea
cctacaccca
gccccaacgt
tcaacggetco
acgactecect
toteeetgea
tcggagggayg
atacacccat
gacaggatct
goaccacoaa
cagcctectce
ggcaageagqg
aggttaccaa
aagatgtggc
goactgttat
aacgaattgyg
tggaaggcee

Thr Leu Val Met

Val Val Glu Vval

Lys Met Gln Gln

6B0

695

acagcaaatyg
ggggggegcec
cggecggagy
ctactacgtg
aggcageagt
gaggcagetg
gggcaagtgg
cactgtgegt
caactgggaa
ggagecttte
cctttgtggt
catgatcatt
cecggegggayg
gaasaatggac
cottegtity
cacggagaag
caccacgect
ccagtectte
cacgtcccaa
gggagctgtt
ctttgetgte
ttttyteace

635

Leu Lys Lys Lys

650

Asp Ala ARla val
665

Asn Gly Tyr Glu

Lys Lys

ggtcgeggat
cceetggygyge
ggcagetttyg
gagatgaccg
aactttgecag
tececageacat
gaaggggage
gccaacatty
ggcatcctgyg
tttgactcte
gctagettee
ggaggtateg
tggtattatyg
tgcaaggagt
cccaagaaagqg
ttcecatgatg
tggaacattt
cgcatcacca
gacgactygtt
atcatggagg
agcgettgee
ttggacatgg

-88-

Gln Tyr

Thr Ser

640

Ile
655

Thr Pro Glu $lu Arg

670

Asn Pro
685

ccacccagea
tgeggetgec
tggagatggt
tgggcagoee
tgygtgetge
accgggacct
tgggcaccga
ctgecateac
ggctggecta
tggtasagea
ccectcaacea
accactcget
aggtcatcat
acaactatga
tgtttgaage
gtttctgget
tcecagteat
tocettoecgea
acaagtttge
gcttctacgt
atgtgcacga
aagactgtgg

Thr Tyr

Lys

cggcatccegyg
ccgggagaco
ggacaacctg
cecegeagacy
CCCeccacoee
ccggaagggt
cctggtaage
tgaatcagac
tgotgagatt
gacccacgtt
gtctgaagtg
gtacacaggc
tgtgeggygty
caagagcatt
tgcagtcaaa
aggagagcag
ctcactctac
gcaatacctg
catctcacag
tgtctttgat
tgagttcagyg
ctacaacatt

60
120
180
240
30C
360
420
480
54¢
600
660
720
780
840
900
960
1020
1080
1140
1200
12460
1320



210 215 220 Gy Phe Pro Lau Asn Gn Ser Qu Val Lou Ala Set Val Ay dy Ser
225 230 235 240 Met Ile lle~dy Gy Ile Asp H's Ser Lau Tyr Thr Ay Ser Lau
Trp 245 250 255 Tyr Thr Pro Ile Arg Arg Qu Trp Tyr Tyr Au Val Ile Ile Va
Arg 260 265 270 Val Qu Ile Asn Ay G n Asp Lou Lys Met Asp Cys Lys Gu Tyr
Asn 275 280 285 -91 -Tyr Asp Lys Her Ile Val Asp Ser Ay Thr Thr Asn Leu
Arg Lou Pro 290 295 300 Lys Lys Val Phe Gu Ala Ala Val 'Lys Her 1I'é Lys Al a
Al a Hercakleyaca@0593802a315 320 Thr @ u Lys Phe Pro Asp Ay Phe Trp Leu Ay -
Gu A@n Lou Val Cys 325 330 335 Trp G n Ala Ay Thr Thr Pro Trp Asn Il e Phe
Pro Vaf2:(f é”Ser Lou 340 345 350 Tyr Leu Met Gy Glu Val Thr Asn Gn Ser Phe
Arg Ilgﬁ% ookl € Leu 355 360 365 Pro Gn Gn Tyr Leu Arg Pro Val Glu Asp

Val Al aq8hrg Hers & HAsp 370 375 380 Asp Cys Tyr Lys Phe Ala Ile Ser G n Ser
Her Thr Gy Thr Val Met 385 390 395 400 dy Ala Val Ile Met Gn Ay Phe
Tyr Vak:Wal2zPhe Asp Arg Ala Arg 405 410 415 Lys Arg Ile Ay The Ala Val Ser
Al a CydetHrk: Vel MEF ShASPHvGUy Phreclrd Bt 425 2430140 gexThiir Ala Ala Val Qu Gy Pro
Phe Val Thr Leu Asp Mt A u Asp 4350440 445 Cys Q¥ Tyr Asn lle Pro Gn

T A u Ser 450 455 <210> 25 <211> 1302 <212> DNA <213> Honp sapi ens

hr As
<4BO> g§5?%ﬁéé%@é%d‘ud?ﬁg%%&%%bSg?ﬁb%éﬁﬁfﬂyéﬂﬁaﬁgpﬁf%Ifbggtggtgc t ccact gggt
60 ,

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
Leu BAsn Ile Leu Val Asp Thr Gly Ser Ser Asn Phe Ala Val Gly Ala
85 20 95

Bla Pro His Pro Phe Leu His Arg Tyr Tyr Gin Arg Gln Leu Ser Ser
‘ 100 105 110

Thr Tyr Arg Asp Leu Arg Lys Gly Val Tyr Val Pre Tyr Thr Gln Gly
115 120 125

Lys Trp Glu Gly Glu Leu Gly Thr Asp Leu Val Ser Ile Pro His Gly
: 130 135 140

Pre Asn Val Thr val Arxg Ala Asn Ile Ala Ala Tle 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 Fhe Asp
180 185 150

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 Serx 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 240G

Ser Leu Trp Tyr Thr Pro Ile Arg Arg Glu Trp Tyr Tyr Glu Val Ile
' 245 250 255

Ile Val Arg Val Glu Yle Asn Gly Gin Asp Leu Lys Met Asp Cys Lys
260 265 270

Glu Tyr Asn Tyr Asp Lys Ser Ile Val Asp Ser Gly Thr Thr Asn Leu
275 280 285

-89.



ctgcgtctgce
gt ggagat gg
gt ggaaagcc
gt gggt gct g
t accgggacc
ct gggoaccg
gctgccatca

cccgggagac
t ggacaacct
occogcagac
ccccccacce
tccggaaggg
acct ggt aag
ct gaat caga

cgacgaagag
gaggggcaag
gct caacat c
cttcctgcat
tgtgtatgtg
cat cccccat
caagttcttc

ccC
tc

cg
cc

g9
at

cgaggagc
ggggcagg

ct ggt ggat a

ctact acc
et acaccc
ccccaacg
caacggct

gggct ggesteargeligagat ¢ACARIGECH: Ja69aLt CLS
ot ggt aaagée@gacccacgt tccemacctc ttctccctge

cccctcaacc a

gaccacg
gaggt c

tacaactat g, a6
gtgtttgaag ct
ggtttctggc taggagagoa gctggtgtgce tggcaagcag
ttcccagtecaedt cbcagt aka 1eet @3t §00V20a09LLAGEE AGCAAL g6 t; gogoat cacc
atccttccgc agcaatacct gcggccagt gagaagat gt gg

tacaagttt

ggct t ctdcgta ¢
cat gt gcacg at

gaagacgg;ghggg
<212> PRT3m21

Leu

tct

ccatctcaca

i

Au
GQu.
Au
Thr
Lau

Me#8ival
Met Thr Val
a yriset? é%%lﬁg
H's Arg Tyr Tyr

Gak Latggasaot,

ag caaq atccdtcaa

CEt t%9a

gttcag gaoggc#

Ay Ser

Arg Ser Ay Leu Gy Gy 15 10 15
ThrhrAsp. GncG wiPralGle 28 26 30y pE wPre: Gy A a
Asp Asn LeWW0Arg 35 40 453&y Lys Ser Aygq
50 55 60 Pro G n Thr
e Afy PITFSA%V?B 580 AlyAlvsQliys NJaHAba Pro His Pro Phe
n Arg @n i

Pro

ot

aagt gctggcctct gtcggaggga
cet ghacdaedgy wagthst etggst st acaccoa
Ta ttgtgcgggt YJagat caat ggacaggat c

caccacca

der et e

ccggcecggag
gct act acgt
caggcagcag
agaggcagct
agggcaagtg
t oact gt gcg tgccaacatt
ccaact ggga aggcat.cctg

ggg?gfgttt ctttgact ct
acctttgtgg toctggettce
gcat gat cat tggaggtatc

teCcgpcgoga1gt ggt at t at
t gaaaat ggazc¢t gcaaggag
accttcgttt gcccaagaaa

ﬁabttocctgat
c ttggaacatt

gggcagcttt
ggagat gacc
taactttgca
gt ccagcaca

ggaaggggag

gcacca8

ccaggt ccca agacgact gt

%Fcatccacg ggcactgtta tgggagcttt tatcatggag
%

8gbgceryaradae yahtdlg et valgatgtrneageget t ge

g gtggaaggcc ¥tttgtcac cttggacatg

Ao bl Be o2 3%

i

1302

Asp Glu Phe Arg Thr Ala Ala Val Glu Gly Pro

Met Glu Asp Cys Gly Tyr Asn Ile Pro Gln Thr
435

<210
<211>
212>
<213>

23
1380
DNA
Homo

<400> 23

atggctageca
ccgegtgaac
gggggcgecec
ggccggaggyg

., tactacgtgg

ggcageagta
aggcagetgt
ggcaagtggy
actgtgeogty
aactgggaag
gagcctttot
ctttgtggtyg
atgatcattg
cggegggagt
azaatggact
cttegtttge
acggagaagt
accacccctt
cagtecttec
acgtcccaag
ggagctgtte
tttgotgtca
tttgtecacct

420

saplens

tgactggtgg
aggacggatc
ccotggggcet
goagetttgt
agatgaccgt
actttgcagt
ccageacata
aaggggaget
ccaacattge
geatoetggy
ttgactctet
ctggcttece
gaggtatcga
ggtattatga
gcaaggagta
ccaagaaagt
tceoetgatygg
ggaacatttt
gcatcacecat
acgactgtta
tcatggaggy
gegettgeoea
tggacatgga

440

acagcaaaty
cacccageac
gecggetgeee
ggagatggtg
gggecageoce
gggtgctgee
cegggacete
gggcaccgac
tgccatcact
gctggectat
ggtaaageag
cctoaaccay
ccactcgetg
ggtcatecatt
caactatgac
gtttgaaget
tttctggota
ceeagteate
cattecgeag
caagtttgce
¢ctteotacgtt
tgtgcacgat
agactgtggc

7

Phe Val Thr Leu Asp

g Ay Ser
n Ay Tyr Tyr Val
Leu Asn Il e Lau Val

425

430

Asp Glu Ser

ggtegeggat
ggcatcoccgge
cgggagaccyg
gacaacctga
ccgcagacge
ccccacecet
cggaagagty
ctggtaagea
gaatcagaca
gctgagattg
acccacgttc
tctgaagtge
tacacaggca
gtgcgqgtyg
aagagcattg
gcagtcaaat
ggagagceage
tcactctace
caatacctge
atctcacacgt
gtctttgate
gagttcagga
tacaacattc

-0~

445

cgatgactat
tgccectgeg
acgaagagee
ggggcaagtc
tcaacatect
tectgeateg
tgtatgtgee
tcccceatgy
agttcttcat
ccaggectgsa
ceaacctott
tggectotgt
gtctotggta
agatcaatgyg
tggacagtgg
ccatcaaggo
tggtgtgctg
taatgggtga
ggccagtygga
catccacggg
gggecogaas
cggcageggt
cacagacaga

ctctgactet
cagegyectyg
cgaggageccoe
ggggcagggo
ggtggataca
ctactaccay
ctacacccag
cecccaacgtc
caacggetce
cgactecectg
ctecctgoac
cggagggagce
tacacccate
acaggatctyg
gaccaccaac
agcectecteo
gcaagcagge
ggttaccaac
agatgtggece
cactgttatg
acgaattgge
ggaaggcact
tgagtcatga

80
120
180
240
300
360
420
480
540
600
6560
720
780
840
S00
960
1020
1080
1140
1200
1260
1320
1380

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260

<210> 26 <211> 433
T §1Gy 11e Arg Leu Pro
a Pro Leu Ay Leu Arg Lou Pro Arg

-92

Phe Val

Asp



85 90 95 Lou Ser Ser Thr Tyr Arg Asp Leu Arg Lys Ay Val Tyr Val Pro Tyr

100 105 110 Thr Gn Ay Lys Trp Qu Ay GQu Leu Ay Thr Asp Leu Val Ser Ile
115 120 125 Pro Hs Gy Pro Asn Val Thr Val Arg Ala Asn he Ala Ala Ile Thr
130 135 140 du Ser Asp Lys Phe Phe Ile Asn Ay Ser Asn Trp Gu Gy Ile Lau
145 150 155 160 Gy Lou Ala Tyr Ala Gu Ile Ala Arg Pro Asp Asp Ser Lau GQu
Pro 165 170 175 Phe Phe Asp Ser Leu Val Lys Gn Thr H's Val Pro Asn Leu Phe
Ser 180 185 190 Leu His Leu Cys Gy Ala Ay Phe Pro Leu Asmw G n Ser du Val
Leu 1950200 205 Ala Ser Val Gy Gy Ser. Met Illelle Ay Ay Ile Asp His

Ser Lew124Q@5215 220 Tyr Thr Ay Ser Leu Trp Tyr Thr Pro Ile Arg Arg Gu Trp
Tyr Ty$212228T230 235 240 du Val Ile Ile Val Arg Val Qu Ile Asn Ay Gn

Asp Letr*Bydometsapess 250 255 Asp Cys Lys G u Tyr Asn Tyr Asp Lys Ser Ile Val
Asp Sergoﬁ 354Thr 260 265 270 Thr Asn Lou Arg Leu Pro Lys Lys Val Phe Au Al a

8 3 Ie Her Thr GQu Lys Phe
l% §er(rapjelxzﬁ 2%9 %58%2_19% % &Hjli@ l&ﬁlé T MEt Vid cys Trp Gn Ala Gy
Thr Thr Pro Trp Asn IIe 305 310 315 320 Phe Pro aI Ile Her Leu Tyr. Leu

Met G yeGat Ml sdhierfsng @10 darasi2b:,330r 385 c1PhesAtg, kle Thr Ile Leu Pro G n
Gn Tyr Lou Arg Bro Val G u Asp 25340 345 350 ValzoAl a Thr Her A n Asp Asp Cys
Tyr Lys She Ala Ile Her G n Her 355 360 365 Her Thr Gy Thr Val Met Gy

Al a Valtt9| b R/;E;t Ley - QST PHe q?ngVaFlBB?Qa 375 L:z%oﬂy Leu Arg

Leu Pro Arg Glu Thr Asp Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly

30 55 ‘ 60

‘ Ser Phe Val Glu Met Val Asp Asn Leu Arg Gly Lys Ser Gly Gln Gly
- 65 70 75 80

" Tyr Tyr Val Glu Met Thr Val Gly Ser Pro Pro Gln Thr Leu Asn Ile
85 90 95

Leu Val Asp Thr Gly Ser Ser Asn Phe Ala Val Gly Ala Ala Pro His
100 105 110

Pro Phe Leu His Arg Tyr Tyr Gln Arg Gln Leu Ser Ser Thry Tyr Arg
115 120 125

Asp Lew Arg Lys Gly Val Tyr Val Prc Tyr Thr Gln Gly Lys Trp Glu
130 135 140

Gly Glu Leu Gly Thr Asp Leu Val Ser Ile Fro His Gly Pro Asn Val
145 150 155 160

Thr Val Arg Ala Asn Ile Ala Ala Ile Thr Glu Ser Asp Lys Phe Phe
165 170 175

Ile Bsn Gly Ser Asn Trp Glu Gly Ile Leu Gly Leu Ala Tyr Ala Glu
186 185 180 :

Ile Ala Arg Pro Asp Asp Ser Leu Glu Pro Phe Phe Asp Ser Leu Val
195 200 205

Lys Gln Thr His val Pro Asn Leu Phe Ser Leu His Leu Cys Gly Ala
210 215 220

Gly Phe Pro Leu Asn Gln Ser Glu Val Leu Ala Ser Val Gly Gly Ser
225 23C 235 240

Met Ile Ile:Gly Gly Ile Asp His Ser Leu Tyr Thr Gly Ser Leu Trp
245 250 255

Tyr Thr Pro Ile Brg Arg Glu Trp Tyr Tyr Glu Val Ile Tle Val Arg
260 265 270

Val Glu Ile Asn Gly Gln Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn
| 275 280 265

91-



Val Phe Asp Arg Ala Arg Lys Arg Ile Ay Phe Al a Val

Her Ala Cys 385 390 395
400 His Val H's Asp AQu Phe Arg Thr Ala Ala Val GQu Ay Pro She Val 405 410
415 Thr Leu Asp Met Qu Asp Cys Ay Tyr Asn Ile Pro A n Thr. Asp u 420
425 430 Her <210> 27 <211> 1278 <212> DNA <213> Honp sapi ens <400> 27

at ggot agca tgactggt gg acagcaaatg ggtcgcggat cgatgactat ctctgactct 60

ccgct ggact ctggtatcga aaccgacgga tcctttgtgg agat ggt gga caacotgagg 120
ggcaagiieggsg96agggcia ¢4aagl 69a%1BACAG! 84, 8628c£GeGC.gCagacgctc 180
aacattctggobggat acagg cageagtaac tttgcagtggy gtgctgcccc ccaccccttc 240
ctgcat'cgct actaccagag gcagctgtcc agcacatacc gggacctccg gaagggtgtg 300
t at gt gdoetlvacaécithagey eradiygahadvgggalict g gtmétydectSeggt aagcat ¢ 360

ccccat c ccaacgtcac gcgt gcc aacatt'get g ccat cact ga’%dt cagacaag 420

ttcttc ct.co Aatgot _gc.J.gagattgcc 480
aggcctggg%lggg%c%%ga% é%g?? %%gﬁj8&%&0?@?8@1%%gggégggéhécacgttccc 540
aacct

ttct ccctgcacct ttgtggtgcect ggcttccccc tcaaccagtc tgaagtgctg 600
gcct ctj%ﬁgslgazggg@gvcaﬁr gad cad tggansggtiat egaecs agt cget@harcacaggcagt 660

ctctggtata cacccaiccg gcgggagt gg4bat t at gagg tcatéattgt gcgggtggag 720
at caat ggac aggat ct gaa aat

%gactgc aaggagt aca actatgacaa gagcattgtg 780
gacagt gyé d o8 cEEcaacetr Velythe Eéﬂ&a§§a§§1©¥gﬁ%?éﬁ@d?ﬁcL%btcaaatcc 840
at caaggcag cctdet ccac ggagaa e cctgatggtt r ggct agg agagcagct g_900
gt gt gct,ggcy; 3ageaggcas, GacGestLgomaagal (it g6, Gagteatatcagct ctaccta 960
at gggt'gaggs7ht accdacca gtceytccge atcaccat gggttccgcagca atacctgcgg 1020
ccagt ggaag atgtggccac gtcccaagac gactgttaca agtttgccat ctcacagtca 1080
t ccacgogpacyst Uit Bsggige agetige t=atrcClat yagggthr GCr dbgt (gt Met t t gat cgg 1140

gcccgaa¥ac gaattggett $£§et gtcage gettgédatg tgcacgat gad@ft t caggacg 1200
gcagcggt gg aaggcccttt t

tcacctt acat gga actgtggcta_caacattcca 1260
cagacagatg*'dg afﬁhﬁg?fg“cﬂgiﬁgg@%>§§?gg%%%i§Sﬂ%§%g%§;§§;PRT

‘Lys &rg Ile Gly Phe Ala Val Ser Ala Cys His Val His Asp Glu Fhe
420 425 430
i
Arg Thr Ala Ala Val Glu Gly Prc Phe Val Thr Leu Asp Met Glu Asp
435 440 445

Cys Gly Tyr Asn Ile Pro Gin Thr Asp Glu Ser
450

<210> 25

<211> 1302
<212> DNA
<213> Homo

"<400> 25

atgactcage
ctgogtetge
gtggagatgg
gtgggcagee
gtgggtgetg
taccgggace
ctgggeaceyg
gctgocatca

gggetggecet
ctggtaaagc

~gcectecaace

gaccactege
gaggtcatca
tacaactatg
gtgtttgaag
ggtttectgge
ttceccagtca
atccttacge
tacaagttty
ggcttetacy
. catgtgcacy

sapiens

atggtatteg
coccgggadac
tggacaacct
gocecgeagac
cocecceacce
teeggaaggy
acctggtaag
ctgaatcaga
atgctgagat
agacccacgt
agtctgaagt
tgtacacagg
ttgtgeggagt
acaagageat
ctgeagtcaa
taggagagca
tcteactcta
agcaatacct
ccatctecaca
ttgtctttga
atgagticay

455

fctgccactg
cgacgaagag
gagygggcaag
gctcaacatc
cttectgeat
tgtgtatgty
catcceccat
caagttette
tgccaggect
tcceaaccte
gctggectet
cagtetctygg
ggagatcaat
tgtggacagt
atccatcaag
gectggtgtge
cotaatgggt
gceggeeagty
gtcatccacg
togggcoceega

gacggcagcqg

cgtageggte
cccgaggage
teggggcagy
ctggtggata
cgctactace
coctacacoe
ggccceaacy
atcaacggcet
gacgactece
ttotecctge
gteggaggga
tatacaccca
ggacaggatc
ggcaccacea
gecagectecet
tggcaagcag
gaggttacca
gaagatgtgg
ggcactgtta
aaacgaattg

gtggaaggcc

92

tgggtagtygc
ccggeeggag
gctactacgt
caggceagcayg
agaggecagct
agggcaagtg
tcactgtgeg
ccaactggga
tggagcettt
acctttgtgg
geatgatcat
teceggeggga
tgaaaatgga
acettegttt
ccacggagaa
gcaccacCcce
accaghtoectt
ccacgtecca
tgggagetgt
gctttgctgt
cttttgtcac

toccactgggt
gggcagetit
ggagatgacc
taactttgeca
gtceageaca
ggaagggygag
tgccaacatt
aggcatcctyg
ctttgactet
tgctggettc
tggaggtatc
gtggtattat
ctgcaaggag
gcoccaagaaa
gttecotgat
titggaacatt
cecgeoateace
agacgactgt
tatcatggaq
cagcgeltge
cttggacatyg

€0
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
114¢C
1200
1260



Ay
Asp
Gn
Asn
Pro
Tyr
Trp
Pro
Lys
Tyr
Phe
H s
Her
Tyr
Au
Lys
Ay
Lys

: 213> Honp sapiens <400> 28 Met Ala Her Met Thr Ay Ay Gn Gn Mt Gy Arg

Her Met Thr 1 5 10 15 Ile Her Asp Ser Pro Leu Asp Her Gy Ile GQu Thr
Gly Her Phe 20 25 30 Val Gu Met Val Asp Asn Leu Arg Ay Lys Her Gy
Gy Tyr Tyr 35 40 45 Val Gu Met Thr Val Gy Her Pro Pro G n Thr Leu
Il'e Leu Val 50 55 60 Asp Thr Gy Ser Her Asn Phe Ala Val Ay Ala Ala
His Pro Phe 65 70 75 80 "Leu His Arg Tyr Tyr An Arg Gn Leu Her Her Thr
Al gafAsR: kQUgct86: Q1 A chbGaby §a@ayrMal galyr Val Pro Tyr TRE, G n Ay Lys
Glu Gy u 100 105 110 Leu Ay Thr Asp Leu Val Her Ile Pro Hs Gy
Asri2\Vial 29hr Val 115 120 125 Arg Ala Asn Ile Ala Ala Ile Thr Qu Her Asp
Phé2Prefdt Asn 130 135 140 Gy Her Asn Trp Gu Gy Ile Leu Ay Leu Al a
Al @;ggu;ﬁ‘ﬁ e AlLa 145 150 155 160 Arg Pro Asp Asp Her Leu G u Pro Phe

rteu™Var"iys G n 165 170 175 Thr His Val Pro Asn Leu Phe Her Leu
Lou:gys-&8y Ala Ay Phe 180 185 190 Pro Leu Asn G n Her Qu Val Leu Al a
ValueQyic @iy dHerciVetid heg rd9%:30Qu20% sdJ 61.CGryy @iy dihe Asp His Her Leu
Thr Gy Her Leu Brp Tyr Thr 2101215 220 Pro IlesArg Arg Gu Trp Tyr Tyr
Val Ile lle Val Arg Val Au 225 230 235 240 Ile Asn Ay G n Asp Leu
MetrlASpe Gy Pysha@ graryes Asn AFYréiAsH 2848 250625650 §is Her |l e Val Asp Her
Thr Thr Asn %€u Arg Leu Proklggs Lys 260 2652270 Val Phe Gu Al a Al a Val
HlerGlxlllE’%o L@i?/ Zﬁ‘"lquLAgl ElyH%Qr FF;%E VEQrGlg b%let ga?lSAgg(%sg%Seu Arg

35 40 45

‘ Gly Lys Ser Gly Gln Gly Tyr Tyr Val Glu Met Thr Val Gly Ser Pro
50 55 60

.. Pro Gln Thr Leu Asn Ile Leu Val Asp Thr Gly Ser Ser Asn Phe Ala
65 70 75 B8O

+ Val Gly Ala Ala Fro Ris Prc Phe Leu His Arg Tyr Tyr Gln Arg Gin
' 85 g0 95

Leu Ser Ser Thr Tyr Arg Bsp 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 Ils
115 120 125

Proc His Gly Pro Asn Val Thr Val Arg Ala Asn Ile Ala Ala Tle Thr
130 135 140

Glu Ser Asp Lys Fhe Phe Ile Asn Gly Ser Asn Trp Glu Gly Ile Leu
145 150 155 160

" Giy Leu Ala Tyr Ala Glu Ile Ala Arg Fro Asp Asp Ser Leu Glu Pro
165 170 175

Phe Phe Asp Ser Leu Val Lys Gln Thr His Val Pro Asn Leu Phe Sex
180 185 190

. Leu His Leu Cys Gly Ala Gly Phe Pro Leu Asn Gln Ser Glu Val Leu
L 195 200 205

E Ala Ser Val Gly Gly Ser Met Ile Ile Gly Gly Ile Asp His Ser Leu
210 215 220

Tyr Thr Gly Ser Leu Trp Tyr Thr Prc Ile Arg Arg Glu Trp Tyr Tyr
225 230 235 240

Glu Val Iie Tle Val Arg val Glu Ile Asn Gly Gln Asp Leu Lys Met
245 250 255

Asp Cys Lys Glu Tyr Asn Tyr Asp Lys Ser Ile Val Asp Ser Gly Thr
: 260 285 279

Thr Asn Leu Arg Leu Pro Lys Lys val Phe Glu Ala Ala Val Lys Ber
275 280 285

-93.



Lys Phe Pro Asp Ay Phe Trp Leu Ay Gu Gn Leu Val Cys Trp Gn -95 290 295
300 Ala dy Thr Thr Pro Trp Asn Ile Phe Pro Val Ile Ser Leu Tyr Leu 305
310 315 320 Met Ay GQu Val Thr Asn G n Ser Phe Arg Ile Thr Ile Leu Pro G n
325 330 335 Gn Tyr Lein Arg Pro Val Gu Asp Val Ala Thr Ser G n Asp Asp
Cys 340 345 350 Tyr Lys Phe Ala Ile Ser Gn Ser Her Thr Ay Thr Val Mt Qy
Ala 355 360 365 Val Ile Met Gu Ay Phe Tyr Val Val The Asp Arg'Ala Arg
Lys Arg 370 375 380 Ile Ay She Ala Val Ser Ala Cys H's Val H's Asp G u She
Arg THE® 138318902395 #O0ThAlau Alva Pal 2:@l asc& Yy, Pro rShasval Thr Leu Asp Met
Gu Asp &% Ay 405 410 435 Tyr Asn |1 e®®ro Gn Thr Asp Gu Ser 420 425
<210> < > 13 <212> <213> Honmp sapi ens <400> 29 atggcccaag
ccctgééﬁfﬁgé%?égFS%%g%ﬁggﬁigyg@'a déq%ﬁtﬁﬁtP@%Eﬂgéé%dEEGO ggcacccagc

acggcat ccg gctcctgetg cgecageggee t ggggggcge ccccct gggg?120 ct geggcet ge
ccccgeagace 0gaagaagag.Lcegagdags: GEgaaco8a,g995aach t4.. 180 gt ggagat gg
t ggacaacct gaggggcrag tcggggcagg gebactacgt ggagakgacc 240 gtgggcagcec
ccccgcagac gctcaacatc ctggtggata caggcagcag taactttgca 300 gtgggtgcetg

ccccc bt ey dtt def gdatleegktcaétaéen syadge ayot Pt ecageacas 360

t accgggacc
t ccggaaggg t gt gfit gt g cgct acacéé® agggcaagt g ggagygggag 420

ct gggcaccg

accl dglat. oAl cepeanl.Jofeeenacy.

ct gaat caga gaagttcttc
attctgagat tgccaggcct gaccactccc tggagccttt Cctttgactct 600
agacgeacgm:Bcpwaac&ha«ﬁt@@cgﬁigalaﬁghktghggnﬁgﬁkgggﬁR&1660

agt ct gaadi? gct ggcttct gt&ggaggga gcat gatwat t ggagg

t gt acacagg cagtctctgg

t_f.\t: gt g}}@g te fgRgar @éétgggg@@a@%tlée t%ad;%gt?ggavédt seaayy

. <210>
© 211>

t cact

t t tt 480
LS80, gecaacall 0

atc 720

tatacaccca tccggcggga gtggtattat 780

400

His Val His Asp Glu Phe Brg Thr Ala Ala Val Glu Gly Fro Phe Val

Ser

27
1278
ONA
Homo

<212>
<213>

<400> 27

atggetagea
ccgetggact
ggcaagtegg
aacatectgg
ctgcateget
tatotgccct
ceceatggea
ttcttcatcea

© aggectgacyg

aacchtettet
gectotgteg
ctctggtata
atcaatggac
gacagtggcea

' atcaaggcag

gtgtgetgge
atgggtgagg
ccagtggaag
tccacgggcea
geoogaaaac
gcageggtgg
cagacagatyg

405

420

saplens

tgactggtyg
ctggtatega
ggcagggcta
tggatacagg
actaccagag
acacccaggyg
ccaacgteac
acggctccaa
actcceetgga

cectgeacct

gagggageat
cacccatceg
aggatctgaa
ccaccaaccet
cctectegac
aagcaggeac
ttaccaacca
atgtggccac
ctgttatggg
gaattggett
aaggcecttt
agtcatga

acagcaaatg
aaccgacgga
ctacgtyggay
cagcagtaac
geagetgtee
caagtgggas
tgtgcgtgee
ctgggaagge
gceotttettt
ttgtggtget
gatcattgga
gegggagtyg
aatggactgce
tegtttgece
ggagaagttc
cacccettag
gtcetteoege
gtcecaagac
agectgttate
tgctgtcage
tgtcaccttg

410

425

ggtcgeggat
toetttgtgg
atgaccgtgyg
tttgecagtgg
agcacatace
ggggagetog
aacattgctyg
atcctgggge
gactetetgg
ggettecees
ggtatcgace
tattatgagg
aaggagtaca
aagaaagtgt
cctgatggtt
aacattttce
atcaccatce
gactgttaca
atggagyggct
gettgecatg
gacatggaag

-04..

cgatgactat
agatggtgga
gcagcoecce
gtgctgecece
gggacctcceg
geaccgacct
ccatcactga
tggecctatge
taaagcagac
tcaaccagte
actcgctgta
tcatcattgt
actatgacaa
ttgaagcetge
tetggetagg
cagteatctce
ttcogeagea
agtttgcecat
tctacgttgt
tgcacgatga
actgtggcta

415

Thr Leu Asp Met Glu Asp Cys Gly Tyr Asn Ile Pro Gln Thr Asp Glu
. 430

ctectgactet
caacctgagyg
gecagacgcete
ccacccctte
gaagggtgty
ggtaagecatce
atcagacaay
tgagattagcc
ccacgttcec
tgaagtgctg
cacaggecagt
gecggutgyay
gagcattgtyg
agtcaaatcce

agagcagctyg,

actotaccta
atacctgegg
ctecacagtca
ctttgatcgg
gtteaggacy
caacattcca

ay=840

60

120
180
240
300
360
42¢
480
540
600
680
120
786G
840
200
960

gct gccat ca
gggct ggect
ct ggt aaagc
cccct caaac
gaccact cgc
gaggt cat ca

1020
1080
1149
1200
1260
1278



‘tacaact atg acaagagcat tgtggacagt ggcaccacca accttcgttt gcccaagaaa 900
gtgtttgaag ctgcagtcaa atccatcaag gcagcctcct ccacggagaa gttccctgat 960
ggtttctggc taggagagca gctggtgtgc tggcaagcag gcaccacccc ttggaacatt 1020
ttcccagtca tctcactcta cctaatgggt gaggttacca accagtcctt ccg.catcacc 1080
atcottccgc agcaat acct gcggccagtg gaagat gt gg ccacgtccca agacgactgt 1140
tacaagtttg ccatctcaca gtcatccacg ggcactgtta tgggagctgt tatcatggag 1200
ggcttehacggttgtctttga tcgggcccga aaacgaattg getttgetgt cagcgettge 1260
cat gtgeacgzat gagtt cag gacggcagcg gt ggaaggcc cttttgtcac cttggacatg 1320
gaagactigt grgct acaacat tccacagaca gatgagtcat ga 1362 <210> 30 <211> 453
<212>"7PRT e 32pidpdrp sapi ens - 96 <400> 30 'Met Ala G n Ala Leu Pro Trp Leu
Iéou LeuD;I'rg Mt Gy Ala Ay VaI 1 5 1g 15 Lea Pro N%HiZIGy Thr GlgHis
y Lo y a Pro Leu y
Leuﬁ{] Ef Seﬁr%eArhré?ﬂdﬁr\H %gng%g g‘l)él%r%eg%hr@u du Pro Ay Arg
Arg Gly Her Phe VaI Au Met VaI 55 60 Asp Asn Leu Arg Ay Lys Her Ay
A n G JyradyseVako Gt Mptsche: 65701798000 \Valy @y eker Pro Pro @n Thr Lau
Asn Ile Leu Valz20Asp Thr y Herz2s 85 90 95 Her Asn Phe Ala Val Ay Ala Ala
Pro Hs Pro Phe Leu H's Arg Tyr 100 105 110 Tyr Gn Arg G n Leu Her Her
Thr T BregMasie L éee Acy UeyshmGl §iwars $95 6121228y Twr ™Xal” Pro Tyr Thr An Ay
Lys Trp Gn @y Qu Leu Ay *hr Asp 130 135°140 Lea Val Her Ile Pro Hs Ay

Pro Thr. Val. Ar 45 1 5 0 a Alalle Thr Qu
Her ﬁ%g?\.é\(] Meft Eh?%al (’Ilg SNraP Pro EF“ ,Kér% 3 gijg 1%%1 ffa/]?‘ Gu dy Ile Leu Ay
Leu Ala Tyr Ala Gn lle Ala Arg Pro Asp Asp

Asp Thr Gly Ser Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe
65 70 75 80

Leu His Arg Tyr Tyr Gln Arg Gln Leu Ser Ser Thr Tyr Arg Asp Leu
85 30 85

Arg Lys Gly Val Tyr Val Pro Tyr Thr Gln Gly Lys Trp Glu Gly Glu
100 105 110

Leu Gly Thr Asp Leu Val Ser Ile Pro His Gly Pro Asn Val Thr Val
115 120 125

Arg Ala BRsn Ile Ala Ala Ile Thr Glu Ser Asp Lys Phe Phe Ile Asn
130 135 1490

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 Fhe 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 Fhe
; 180 185 180

" 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
zZ10 215 220

Proc Ile Arg Arg Glu Trp Tyr Tyr Glu Val Ile Ile Val Arg Val Glu
225 230 235 2490

* Ile Asn Gly Gln Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp
245 250 255

Lys Ser Ile Val Bsp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys
260 265 270

val Phe Glu Ala Ala Val Lys Ser Ile Lys Ala Ala Ser Ser Thr Glu
275 280 285

Lys Phe Pro Asp Gly Phe Trp Leu Gly Glu Gln Leu Val Cys Trp Gln

-95.



180
195
210
225
Arg
Adn
Val
Au
Pro
Gn
Lou
Pro
Asp
Ay
Al a
Au
du
31

185 190 Her Leu G u Pro Phe the Asp Her
200 205 Asa Leu the Her
215 220 Her du Val Leu
230 235 240 Asp Hi s Her

Leu Val Lys An Thr H's Val Pro
Leu Gn Lau Cys Ay Ala Ay Phe Pro Leu Asn G n
Ala Her Val Gy Gy Her Met Ilelle Ay Ay lle
Leu Tyr Thr Ay Her Leu Trp Tyr Thr Pro Ile Arg
245 250 255 du Trp Tyr Tyr Qu Val Ile Ile Val Arg Val Qu lle Asn Ay
260 265 270 Asp Leu Lys Met Asp Cys Lys Qu Tyr Asn Tyr Asp Lys Her lIle
275 280 285 Asp Her Ay Thr Thr Asn Leu Arg Lau Pro Lys Lys. Val Phe
Al a 290 295 300 Al a&%al Lys Her 11 eobys Ala Ala Her Her Thr du Lys the
p 30? S&Q %15 320 -97 Phe Trp Lau Ay Qu Gn Leu Val. Cys Trp
Gy T TR g’\; 5“’%35193% E"f‘bv i’ﬁl%sgﬁrllleé‘ TJHTeLPFo Val Ile Ser Leu Tyr
t dy Gn Vval 0 345 350 ThP'Asn G n Ser Phé?) Arg Ile Thr Ile Leu
Gidt @yncityaledr Ad 335::360.:365 IELr qhyekhe@eq Aspcypl Ala Thr Ser Gn Asp
Cys Tyr Lys PhesAla 370 375 380 | Ser Thr Ay Thr Val Mt
Ala Val Ile Met Sin 385 390 395 400 C]y Phe Tyr Val Val Phe Asp Arg
APlG TyrsLar grq |Peo Gay PRhershl 14062 410 s44%1inVe Sercpa Cys His Val H's Asp
Phe Arg ThP‘A a Ala Val Q#3420 425 430 G% Pro Phe Val Thr Leu Asp Met

S T .l e Pro 435 440 445 G <210>
é%}%l sl @Xla )ﬂe Aﬁ%r

Val Ile Met Glu Gly
370

Phe

Ser
390

Ile Gly Phe Ala Val
385

Pro

Gln Ser Ser
360

Tyr Val Val
375

Ala Cys His

Phe Val Thr

r Gly Thr V

Phe Asp

Val His
385

. Ala Bla Val Glu Gly

Tyr Asn Ile Prc Gln

<210>
<21l>
<212>
<213>

29
1362
DNA
Homo

<400> 289

atggccoaad
" ggcacceage
_ctgcggetyge
gtggagatgyg
gtgggcagece
gtgggtgety
taccgggace
ctgggcacey
gotgecatcea
gggctggeot
ctggtazage
cecctcaacao
gaccactcege
.gaggtcatca
.tacaactatg
.gtgtttgaag
‘ggtttctgge
tteccagtca
atccticcgo
tacaagtttyg
ggcttctacg
catgtgcacqg
gaagactgtg

<210> 30
<211> 453
<212> PRT
<213> Homo

405

420

sapiens

ccotgecetg
acggcatecyg
ceegggagac
tggacaacct
ccocogoagac
ccececacce
touggaagyy
acctggtaag
ctgaatcaga
atgctgagat
agacccacgt
agtctgaagt
tgtacacagg
ttgtgcgggt
acaagagcat
ctgcagtcaa
taggagagca
Lctcactcta
agcaatacct
ccatcteaca
ttgtctttga
atgagttcag
gctacaacat

saplens

Thr

gctectgetg
gctgceectyg
cgacgaagag
gaggggcaag
gctcaacate
cttectgeat
tgtgtatgtg
catecececat
caagttette
tgccaggeat
tceccaaccte
gctgygectcot
cagtctectgg
ggagatcaat
tgtggacagt
atecatcaag
gctggtgtge
cctaatgggt
gecggecagty
gtcatccacy
tcgggeccga
gacggcageg
tccacagaca

Leu Asp
410

Asp Glu Ser

425

tggatgggcq
cgcageggeco
cccgaggage
tcggggcagy
ctggtgyata
cgatactacc
ccctacacco
ggccecaadcg
atcaacgget
gacgactcec
ttetecctge
gtcggaggga
tatacaccca
ggacaggatc
ggcaccacca
gcageocteet
tggcaageag
gaggttacca
gaagatgtgg
ggcactgtta
aaacgaattg
gtggaaggce
gatgagtoeat

-04-

Val Met
365

Arg Ala
380

Asp Glu

Met Glu

cgggagtygct
tggggggege
ccggcceggayg
gctactacgt
caggcageay
agaggcagct
agggcaagtyg
tcactgtgceg
ccaactggga
tggagecttit

acctttgtygg

gceatgatcat
tocggeggga
tgaaaatgga
accttegttt
ccacggagaa
gcaccacecco
gccagteott
ccacgtocca
tgggagetgt
gotttgetgt

cttttgteac

ga

n, Thr Asp A u Ser 450

Arg Lys Arg

Phe Arg Thr

400

Asp Cys Gly

415

gectgeecac
cocceectyggag
gggcagettt
dgagatgace
taactttgea
gtccageaca
ggaaggdgag
tgccaacatt
aggcataotg
ctttgactcet
tgctggotte
tggaggtate
gtggtattat
ctgcaaggag
goceaadgaaa
gttccctgat
ttggaacatt
cegeatcace
agacgactgt
tateatggag
cagegettge
cttggacatg

60
120
180
240
300
360
420
480
540
€00
660
720
780
840
800
960
1020
1080
1140
1200
12690
1320
1362



7¥2ié> 5NA éélSQIHoagﬂséﬁiehé <400> 31 atggcccaag ccctgccctg gctcotgcetg

t ggat.gggeg. cgggagigai.gecigeccac 60 .gacacccage..acggcatncg getgeccctg
cgcagcggcc tggggggcgc ccccctgggg 120
eccgaggagc ccggccggag gggcagcettt 180
t cggggcagg gct act acgt ggagat gacc 240
ct ggt ggat a caggcagcag taactttgca 300
cgctactacc agaggcagct gtccagcaca 360
ccctagaccs agggcaagt g ggaaggggag 420

ct gcggct gc
gt ggagat gg
gtgggcagcc
gtgggtgctg
t accgggacc
ct gggcaccg

cccgggagac
t ggacaacct
ccccgcagac
ccccacacce

t ccggaaggg

cgacgaagag
gaggggcaag
gct caacatc
Cttcctgcat
tgtgtatgtg
cat cccccat

acct ggt aag
ggcceecacy ch£agb HQCH-Jd gecaacabt 480 p06l066aREA c8) gRat caga
at caacggct ccaactggga aggcatcctg 940 gggctggcct atgctgagat
gacgactccc tggagccttt ctttgactct 600 ctggtaaagc agacccacgt
ttct éeetge PdectictGrglha gbt iettie BeGrackewt Pradec rat tSergaagt
gt cggaggga gcat’datcat tggaggtafé 720 gaccactc@ tgtacacagg
tatacaccca tccggcgaga g ttat 78 gaggttatca ttgtgcgggat
ggacggbaF%C%éé%ﬁé%%g%“b%%%ggééﬁé3%3 eut%%h%ﬁiéﬁbTéégggagcat t gt ggacagt
ggcaccacca accttcgttt gcccaagaaa 900 gtgtttgaag ctgcagtcaa atccatcaag
gcageet ¢l recanggagasrLticeel gat Q609 vt gge Meaggagagca gct ggt gt ge

t ggcaagcag gcaccacccc ttsggaacatt 1020 tdocccagtca tctcactcta cctaat gggt
gaggttacca accagtcctt ccgcatcacc 1080 atccttccgc agcaatacct gcggccagtg
gaagarythgy ‘cedegt Cochysafae FactGr GLr4Ur Tecdalgtie dleécBrct caca gt cat ccacg
ggcacfytta tgggaget gt’% at cat ggag 1200°° ggcttctacg ttdctttga tcgggcccga
anacqaRh ) SEHLLOGLOL CA0C0E LG HE50. FAL SLOGRE .9 8R01 { cag gacggeageg

gt ggaaggcc cttttgtgac cttggacatg 2 gaagact gt g qgct acaacat tccacagaca

gat gagt cac agcagcagca gcagcagtga 1380 <210> 32 <211> 459 -98 <212> PRT
<2133eHorp mapilensal s40@»a 32: Neb #lsarsd pheAlas s ®eorTykr p Leu Lou Lou Trp Met
dy Ala Ay Valto 1 5 10 15 LowSPro Ala His AyoThr Gn His Ay Ile Arg Lou

Pro Lou Ar%Her 20 25 30 dy Lou GX Gg/ Ala Pro Lou Ay Lou Arg Lou Pro
Arg arg G%Hrligsi}n Bey Apr BT Thr Tyr Arg Asp Léu Arg Lys Gly Val

120 125

Tyxr Val
' 130

caagttcttc
t gccaggcct
t cccaacctc
gct ggcct ct
cagtctctgg
ggagat caat

Pro Tyxr Thr Gln Gly

135

Lys Trp Glu Gly Glu

140

Leu Gly Thr Asp

Leu Val Ser Ile

145

Pro His Pro

150

Gly Asn Val Thr

155

Val Arg Ala Asn Ile

160

Ala Ala TIle Thr Glu

165

Ser Asp Phe Phe Ile

170

Lys Asn Gly Ser Asn Trp

175
Glu

Gly Tle

Pro
190

Leu
180

Gly Leu Ala Ala Glu Ile

185

Tyr Ala Arg Asp Asp

Glu
195

| Ser Leu Pro Phe Phe Ser

200

Asp Leu Val Lys Gln Thr

205

His Val Pro

Leu Phe Ser Leu Gln

210

;' Asn Leu

215

Cys Gly Ala Phe

220

Gly Pro Leu Asn Gln

Ser Glu Val Leu Ala

225

Sex Val

230

Gly Gly Ser Met

235

Ile Ile Gly Gly Ile

240

Zsp His Ser Leu Tyr Thr

245

Gly Leu Trp Thr

250

Tyr Pro Ile Arg Arg

255

Glu Trp Tyr Tyr Glu Vai Ile

260

Ile Val

265

BArg Val Glu Ile Asn

270

Gly Gln

Asp Leu Lys Met Cys Asn

275

Asp Lys Glu Tyr

280

Tyr Asp Lys Ser Ile Val

285

Thr Thr Leu Pro Val

295

Jer Asn

290

Asp Gly Arg Leu Lys Lys Phe Glu Ala

300

Ala Val
305

Lyg Ser Ile Ala Ala Ser Thr

313

Lys Serx

310

Glu Lys Phe Pro Asp

320

97-



Glu Glu Pro Glu Glu Pro Gly Arg Arg Ay Her Phe Val Qu Met Val 50 55 60
Asp Tyr Val Qu Met Thr 65 70 75 80
Val Ay Her Pro Pro G@n Thr Lou Asn Ile Lou Val Asp Thr Ay Ser 85 90 95
Her Asn Phe Ala Val Gy Ala Ala Pro His Pro Phe Lou Hs Arg Tyr 100 105 110
Tyr Gn Arg Gn Lou Her Her Thr Tyr Arg Asp Leu Arg Lys Gy Val 115 120 125
Tyr Val Pro Tyr  Thr Gn Ay Lys Trp Gn Ay Qu Lou Ay Thr Asp 130 135 140
Lou Val Her Ile Pro Hs Ay Pro Asn Val Thr Val Arg Ala Asn Ile 145 150 155
160 @AlyarAl ard Len Thy dBhwiHetv A8 bys B %J_Ehﬁalél% Asnefdy Ser ‘Asn Trp 165 170
175 du dy lle Bey Gy Lou Ala Iyr a Qu e Asa Arg Pro Asp Asp 180
185 190 Ser Lau G u Pro Phe Phe Asp Her Lou Val Lys Adn Thr Hs Val Pro 195
200 2B "UPARTR HE?U PRpdrpefel B¢ &mnitodyOyst Gy Alvacd yathe Pro Lou Asn Gn
210 215 220 G u Val Lou APZ Her Val Gly @3¢ Her I\/Et lle lle dy Ay lle
225 2 5240 | L r Thr Lou_Trp Tyr Thr Pro Ile Arg
Arg 2%% %%0?5;25? %Q&U# 1'&‘_?{111: yerz%i ?/gllnlc%{ l_f L%P‘r%g Val Qu lie Asn
Gy Gn 260 265 270 Asp Leu Lys Met Asp Cys Lys G n Tyr Asn Tyr Asp Lys Her

Ile
She

Tyr

Vo Va2 7811286p 285 AlAsirSesr @y adhesd s Asp d.2UpAr @24 ou Pro Lys Lys Val

d u AlPa 290 295 300 37599 Al a Val
305 310 315 320 dy

Phe Pro AsgaTﬁ? 5

T'p i

Lou Met G y GQu

Gly Phe Tyr Val val

0

b

Val Ser Ala Cys His

Gly Pro Phe Val Thr
435

41C5

420

. Gln Thr Asp Glu Ser

450

<210>» 31

€211> 1380
<212> DNA
<213> Homo

<400> 31

atggoccaag
ggcacecaqgc
ctgcggctga
gtggagatqy
gtgggcagee
gtgggtgctg
taccgggace
ctgggcaceyg
gectgecatea
gggctggect

ctggtaaagce
© ceecteoaace
- gaccactege
" gaggtcatea

tacaactatg
gtgtttgaag
ggtttectgge
ttccecagtea

. atecttcege

tacaagtttg

- ggcttotacy

catgtgcacy
gaagactgtyg

<210> 32

<211> 459

sapiens

ccectgooctyg
acggcatcocy
ccogggagac
tggacaacct
ccecgcagac
ceeooecacce
teeggaaggy
acctggtaag
ctgaatcaga
atgctgagat
agacccacgt
agtctgaagt
tgtacacagg
ttgtgegogt
acaagageat
ctgcagtcaa
taggagagca
tetcacteta
agcaatacet
ccatctcaca
ttgtetttga
atgagtteag
gctacaacat

440

gctectgetg
gctgeeecty
cgacgaagag
gaggggcaag
gctcaacatce
cttcectgeat
tgtgtatgtyg
catccececat
caagtictic
tgceaggect
tcccaaccte
getggectet
cagtctctgg
ggagatcaat
tgtggacagt
atccatcaag
gctggtgtge
cctaatgagt
gcggecagtyg
gtcatccacy
tegggeoega
gacggcagcey
Tccacagaca

410

425

tggatgggcg
cgcageggec
cecgaggage
tecggggeagg
ctggtggata
cgctactacce
ccctacacce
ggccceaacy
atcaacggcet
gacgactcoa
ttetecetge
gteggaggga
tatacaccca
ggacaggatc
ggcaccacca
gecageoctcect
tggcaagcag
gaggttacca
gaagatgtgyg
ggeactgtta
aaacgaattg
gtggaaggec
gatgagtcac

8-

Lysster
Phe Trp

445

cgggagtget
tggggygege
ceggecggag
getactacgt
caggcagcag
agaggcaget
agggcaagtg
tcactgtgeyg
ccaactggga
tggageettt
acctitgtgg
gcatgatcat
teeggeggya
tgaaaatgga
accttegttt
ccacggagaa
gcaccagotc
accagtectt
ccacgtceca
tgggagetgt
gotttgetgt
cttttgtecac
agceageagca

Il'e Lys Ala Ala Ser
Leu dy Gn dn Lau Val
5%25”3363133@ Gibr 115 Acle Mettecphe Pro Val Ile Her Lau

Phe Asp Arqg Ala Arg Lys Arg Ile Gly Phe Ala

415

Val His Asp Glu Phe Arg Thr Ala Ala Val Glu
430

Leu Asp Met Glu Asp Cys Gly Tyr Asn Ile Pro

goctgeoeac
cececctgygy
gggceagetit
ggagatgacc
taacttigca
gtccagcaca
ggaaggggag
tgccaacatt
aggcatceotyg
ctttgactct
tgetggetto
tggaggtatc
gtggtattat
ctgcaaggag
gococaagaaa
gttecctgat
ttggaacatt

Her Thr
Cys

Au

60
120
180
240
300
36D
420
180
540
600
560
720
780
840
500
260
1020

ccgeatcace 1080

agacgactgt

1140

tatcatggayg 1200
cageogcttge 1260
cttggacatg 1320
geageagtyga 1380



340 345 350 Thr Asn G n Ser Phe Arg Ile Thr Ile Lau Pro Gn Gn Tyr Lau Arg
355 360 365 Pro Val Qu Asp Val Ala Thr Her G n Asp Asp Cys Tyr Lys Phe Al a
370 375 380 Ile Ser Gn Ser Ser Thr Ay Thr Val Met Gy Ala Val Ile Met Gn
385 390 395 400 dy Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg Ile Gy the
Ala 405 410 415 Val Her Ala Cys His Val Hs Asp Gu Phe Arg Thr Ala Ala Va
Gu. 420 425 430 Ay Pro Phe Val Thr Lau Asp.Met G n Asp Cys. dy.Jyr Asn lle
Pro 435 440 445 Gn Thr Asp GQu Ser His Hs Hs Hs Hs H's 450 455 <210>
33 <22E> X5  <212> PRT <213> Honbp sapiens <400> 33 Ser Au Gn Gn Arg Arg
Pro Af'g” ASpePrB ®*u Val Val Asn Asp Gu 1 5 10 15 Her Her Lau Val Arg His
Arg éi s 20 25 <210> 34 <211> 19 <212> PRT <213> Honpo sapi ens <400> 34
n plle Ser 15 10 15
Lou qﬂALyglt%%%é §f <& 19“!2*'6‘§u %Ez@%ﬁi@}%@ vAjgapl ens -100 <400> 35

Leu Pro Ala His Gly Thr Gin His Gly Ile Brg 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 BAsn Leu RArg 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
83 90 95

Ser Asn Phe Ala Val Giy Ala Ala Pro His Pro Phe Leu His Arg Tyr
100 105 110

Tyr Gln Arg Gln Lau Ser Ser Thr Tyr Arg Asp Leu Arg Lys Gly Val
11% 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 lle
145 150 155 160

Ala Ala Ile Thr Glu Ser Asp Lys Phe Phe Ile Asn Gly Ser Asn Trp
165 170 175

Glu Gly Ile Leu 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

‘ pen Leu Phe Ser Leu Gln Lew Cys Gly Ala Gly Phe Pro Leu Asn Gln
: 210 215 220

Ser Glu Val Leu Ala Ser Val Gly Gly Serx Met Ile Ile Gly Gly lle
225 230 238 240

" Bsp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro iIle RArg Arg
245 250. 255

Glu Trp Tyr Tyr Glu Val Ile Ile Val Arg val Glu Ile Asn Gly Gln
260 265 270

Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys Ser Ile Val
275 280 ‘ 285

Asp Ser.Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala
290 288 300
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gtggat ccac ccagcacggc ‘atccggctg 29 <210> 36 <211> 36 <212> DNA <213> Hono
sapi ens <400> 36 gaaagctttc atgactcatc tgtctgtgga atgttg 36 <210> 37 <211>
39 <2IZSDNA <2I3>"Tonosapirens —<a00>-S7gatreyargaetratct ct gac tctccgegtg
aacaggacg 39 <210> 38 <211> 39 <212> DNA <213> Honp sapi ens <400> 38
gatccgtcct gttcacgcgg agagtcagag atagtcatc 39 <210> 39 <211> 77 <212> DNA
<213> Artificial Sequence <220Q> <223> Description of Artificial Sequence:
Hu- Asp2 <400> 39 cggcatccgg ctgcccctge gtageggtot gggt ggtget ccact ggatc
tgcgﬁhﬁg@bLBOSecdgggaga@@ yacgaaged Thr QA0ys4ne<Pddl B2sy7 <212> DNA <213>
ArtifY%ial Sequence 1£220> <223> DeséPiption of Arti*f¥cial Sequence: Hu-Asp2

<400z, 40 cticgtc tcccg acgca cagt ggage. accacccaga ccgctacgca
a00z ctieaLednl olcgeogas, ARseqEsanc 9o 0080, ga cegetacy

Pro Trp Asn Ile Phe Pro Val Ile Ser Leu Tyr Leu Met Gly Glu Val
340 345 350

Thy Asn Glp Ser Phe Arg Ile Thr Ile Leu Pro Gln Gin Tyr Leu Arg
355 360 365

" Pro Val Glu Asp Val Ala Thr Ser Gln Asp Asp Cys Tyr Lys Phe Ala
370 375 380

Ile Ser Gln Ser Sexr Thr Gly Thr Val Met Gly Ala Val Ile Met Glu
385 390 395 400

Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg Ile Gly Phe Ala
405 410 415

Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr Ala Ala Val Glu
420 425 430

Gly Pro Phe Val Thr Leu Asp Mét Glu Asp Cys Gly Tyr Asn Ile Pro
435 440 445

Gln Thr Asp Glu Ser His His His His His His
450 455

<210> 33

<211> 25

<212> PRT

<213> Homo sapilens

<400> 33
f Ser Glu Gln Gln Arg Arg Pro Arg Asp Pre Glu Val Val Asn Asp Glu
1 5 10 15

. Ser Ser Leu val Arg His Arg Trp Lys
) 20 25

<210> 34

<211> 19

<212> PRT

<213> Home sapilens

<400> 34
Ser Glu Gln Leu Arg Gln Gln His Asp Asp FPhe Ala Asp Asp Ile Ser
1 5 10 15

Leu Leu Lys

<210> 35
o <2ii» 29
<212> DNA
<213> Homo sapiens
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<211> 51 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Caspase 8 C eavage Site -101 <400> 41 gat cgat gac
tatctctgac tctccgctgg actctggtat cgaaaccgac g 51 <210> 42 <211> 51 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence; Caspase 8 (eavage Site <400> 42 gatccgtcgg tttcgatacc agagtccagc
ggagagt cag agatagtcatc 51 <210> 43 <211> 32 <212> DNA <213> Honp sapi ens
<400> 43 aaggatcctt tgtggagatg gtggacaacc tg 32 <210> 44 <211> 36 <212>
DNA <2/43> sHonp sapi ens <400> 44 Qaaagctttc atgactcatc tgtctgtgga atgttg 36
<210>g43a12dd 2c2dbac 1gaxggﬁg<213> Artificial Sequence <220> <223>

Description of Artificial

equence: 6-H s tag <400> 45 gatcgcatca

t cacc&&léacdscat g 24

<211> 36
<212> DNA
<213> Homo sapiens

<400> 36
gaaagettto atgactcatc tgtetghtgge atgttyg 36

C<210> 37

-

<211> 39
<212> DNA
<213> Home sapiens

<400> 37
gatcgatgac tatctctgac tctocegegty aacaggacg 39

<210> 38

<211> 39

<212> DWA

<213> Home sapiens

| <400> 38

gatcogteoet gttcacgegg agagtcagay atagteate 39

«210> 39

<211> 77

<212> DNA

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Hu-Asp2

<400> 39

cggcatecgg ctgeecotge gtageggtet gggtggtget ccactgggte tgegteotgeo 60
cegggagace gacgaag 71

<210> 40

<211> 77

<212> DN2

<213> Artificial Sequence

<320>
<223> Description of Artificial Sequence: Hu-Asp2

<400> 40
cttegteggt ctoccgaggge agacgcagac ccagtggage accacccaga ccgctacgcea 60
ggggeageeg gatgecy 17

<210> 41

<211> 51

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Caspase 8
Cleavage Site
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<210> 46 <211> 24 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: 6-H s tag <400> 46 gatccatggt
gatggtgatg atgc 24 <210> 41 <211> 22 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Introduce KK notif -102
<400> 47 gactgaccac tcgaccaggt to 22 <210> 48 <211> 51 <212> DNA .<213>
Artificial Sequence <220> <223> Description of Artificial Sequence;
I ntroduce KK notif <400> 48 cqaattaaat tccagcacac tggctacttc 'tigttctgca
tctcaddgak ¢ 51 <210> 49 <211> 26 <212> DNA <213> Artificial Sequence
<2208 LPPHRC S ETIHRT ST OIPCRFE PRICEP AP SEGaRTTERS 9 ntroduce KK nmotif <400> 49
cgaattppal, tccagcacac tggcta 26 -103 What is clainmed is:
P o<21i> 51
<212> DNA
<213> Artificial Seguencs

<220>

<223> Description of Artificial Sequence: Caspase B
Cleavage Site

<400> 42
gatceogtegg tttcgatace agagiccage ggagagtcag agatagteat o 51

<210> 43
© 211> 32
<212> DNA
<213> Homo sapiens

. <400> 43
- aaggatcctt tgtggagatg gtggacaacc tg 32

<210> 44

<211> 36

<212> DHNA

<213> Homo sapilens

| <400> 44 :
gazagctttc atgactcatc tgtctgtgga atgttg 36

<210> 45

<211> 24

€212> DNA

<213>» Artificial Sequence

<220>
<223> Description of Artificial Sequence: 6-His tag

<400> 45
"~ gatcgeateca teaccatcac catg 24

<210> 46

<211> 24

<212> DNA

. <213> Artificial Sequence

<220>
<223> Description of Artificial Sequencs: 6-His tag

<400> 486 ”
gatcratggt gatggtgatyg atge

JE——

<210> 47

<211> 22

<212> DHA

<213» Artificial Sequence

<220>

<223> Description of Artificial Sequence: Introduce KK
motif
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— 1. A pol'ypeptide corprising the am no acid sequence of a mammalian anyl oid

protein precursor (APP) or fragnment thereof containing an APP cl eavage site
recogni zable by a mammlian (3-secretase, and further conprising two |ysine
resi dues at the carboxyl term nus of the am no acid sequence of the
mammal i an APP or APP fragnment. 2. A polypeptide according to claim!l
conprising the am no acid sequence of a mammalian anyloid protein precursor
(APP), and further conprising two lysine residues at the carbox¥l term nus
of the am no acid sequence of the manmmalian anyloid protein precursor. 3. A
po[yp ﬁSF' (iéaacccordl ng to claim1l1, wherein the manmali an Ag;; is a human APP.
A Ct‘)o alpep |8%ac§8%%r di ng to claim3 wherein the human APP conpri ses the
am no<Aei ds sequence of SEQ ID NO 16, 18 or 20. 5. A pol ypeptide according
to claim k1 wherein the human APP conprises at | east one variation selected
from tdié> grtdup consisting of a Swedish KM->NL nutation and a London V717->
F nut &dlfodrtsiichalpéeyasned eoti de conprising a nucl eoti de sequence that
encodes a pol ypeptide according to claim 1. 7 A vector conprising a
pol ynifeqt i de ccor?A?ftc claime. 8 Ay Q‘{ according to claim?7
wher el 11°5g)-a; por yhudt doti1'a& 1's “sp&rasl y e uéa 0 a pronoter to pronote
expr essi on oaf the pol ypepti de encoded by the pol ynucl eotide in a host cell.
9. A host well transfornmed or transfected with a pol ynucl eoti de according to
cl ai m@eotazar weeiara@egerding toyebajom tkredlgaAchost cel Braccording to
claim9 that is a manmalian cell. 11. A nmammalian Anyloid Precursor Protein
( APP) <?ﬁ?d|4f9i ed such that the last two carboxy term nus am no acids of said
APP af ri og | ysine residues. 12. The APP according to claiml1l t conprising
the a f APP695 nodified so that its |ast two carboxy
term, nulsga%n%%glczggﬁgg%ﬁggl ysines. 13. The APP of claim 12 conprising SEQID
NO- 1622034. The APP of cl al m 12 conprising SEQ ID NO 18 or 20. 15. A
nucl ekezzacidcencodi rg atpblcypepbydecaccordbaget ®<claim 11. -104 16. A host
cell transforfed or transfected with a nucleic acid of claim15. 17. A host
cell corrprl Si ng a poI ypeptide of claim1l. 18. A host cell according to
claim i%]:’tthga m"{;al ian cell. 19. A mammalian host c I | according to
cl ai m18 “E8 et glcafcra%m FRE gr oup consisting of HEK293 ané Neur 02a. 20. A
vector conpri SI ng a nucleic acid according to claim15. 21. A vector
according to claim20 wherein said nucleic acid is operably linked to a

|
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pronoter to pronote expression of the pol ypepti de encoded by the nucleic
acid in a host cell. 105

What is claimed is;

I. 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 f-secretase, and further comprising two lysine residues at the carboxy!
terminus of the amino acid sequence of the mammalian APP or APP fragment.

2. A polypeptide according to claim | 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, wherein the mammalian APP is a human APP,

4. A polypeptide according to claim 3 wherein the human APP comprises the amino acid
sequence of SEQ iD NO: 16, 18 or 20,

5. A polypeptide according to claim 1, wherein the human APP comprises at least one
variation selected from the group consisting of a Swedish KM—NL mutation and a

London V717— F mutation.

6. A polynucleotide comprising a nucleotide sequence that encodes a polypeptide
according to claim 1.

7. A vector comprising a polynucleotide according to claim 6.
8. A vector according to claim 7 wherein said polynucleotide is operably linked to a
promoter to promote expression of the polypeptide encoded by the polynucleotide in a

host cell.

9. A host cell transformed or transfected with a polynucleotide according to claim 6 or a
vector according to claim 7.

10. A host cell according to claim 9 that is a mammalian cell.

11. A mammalian Amyloid Precursor Protein (APP) modified such that the last two
carboxy terminus amino acids of said APP are both lysine residues.

12. The APP according to claim 11 comprising the amino acid sequence of APP695
modified so that its last two carboxy terminus amino acids are lysines.

13. The APP of claim 12 comprising SEQ ID NO: 16.
14, The APP of claim 12 comprising SEQ ID NO: 18 or 20.

15. A nucleic acid encoding a polypeptide according to claim 11.
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16.

17.

18.

19.

20.

21.

A host cell transformed or transfected with a nucleic acid of claim 135.
A host cell comprising a polypeptide of claim 11.
A host cell according to claim 16 that is a mammalian cell.

A mammalian host cell according to claim 18§, selected from the group consisting of
HEK?293 and Neuro2a,

A vector comprising a nucleic acid according to claim 15.
A vector according to claim 20 wherein said nucleic acid is operably linked to a

promoter to promote expression of the polypeptide encoded by the nucleic acid in a
host cell.
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