WD 01/ 75454 PCT/ US01/ 10908 NUCLEI C ACI D MOLECULES, POLYPEPTI DES AND USES
THEREFOR, | NCLUDI NG DI AGNOSI S AND TREATMENT OF ALZHEI MER S DI SEASE 5 1.

| NTRODUCW@bI/ 73384 present invention relates to the identifPCrUS@IMoods
proteins and protein isoforns that are associated with predisposition to
Al zheiner's Disease and its onset and devel opnent, and of genes and

nucl ei ¢ acid nol ecul es, encoding the sane, and to 10 their use for e.g.,
clinical screening, diagnosis, treatnent, as well as for drug screening
and drug deve\gpqgAt. &Dﬁé%@%%@%&ﬁffiﬁﬂjﬁg%ﬁb B EhekAROHRS Di sease
(AD) is an increasingly prevalent formo neur odegener ati on’ t hat
account s for NERUDINGEDRIGNGSISW ND ARBATMENT ©ToABZEEIMER SdISEASEdenent i a
anong peopl e over 65 years of age. It currently affects an estimted 15
mllion people worldwi de and owing to the relative increase of elderly
peopl e isn the population its prevalence is likely to increase over the
next 2 to 3 decades. Al zheinper's disease is a progressive disorder with a
mean duration of1°aro@ﬂER@D§%oyears bet ween onset of clinical synptons and
death. Death of LRk MveREM CRks dle ideRBScaBbn BEMORABlanS pRBRSES I N brains
regions associated with higher nmental functions Tresults in the typical
synpt onol ongOWh%F@anﬁsﬁ%@ge%‘yl%?ré@ép%ﬁ’@n;5‘? Olphelgier’y Disepserar itfrantet of
cognitive f i I . : r - sychiatry
6. 137- 47) . ALY Bthrp o 306 Pachte Ao mab R rlole QR o e OBl 1 e
car ef ul 10medhgabselpst. o1 glinanabisquiepizigedibgnesiaticatenb s wall defoadivggeisening| ogi cal
and psychiatric m nat.i on; |aboratory blood studies to exclude

under | yi ng ar?gtdgf%o e?%l()p%%n' medi cal illnesses that masquerade as AD;, a nent al
status assessnent and formal cognitive tests; and a conmputed tonographic
scan or magnetig res ' e 0. (G owdon, JH., 1995,
Advances in the “di ag%@%@%ﬂg&#m\rﬁﬂéﬁe In: 30 Igbal, K.,
Mortimer, JA. , Wipkiae s Biseas¥(SD) B kicreatihbie grevidemeame bf Advances in

Al zhei ner's Di sease and Rel ated Di sorders. . John Wley & Sons

; New York, NY
Inc. 1995:Tegwdegengration bakasoeunds fof ?«@qu(aﬁgtalaﬁSHg?o _ng(? thr o tosy O‘feFPé]_sFésetSest s, their
expense, ang defBfid ankddePRYSOLRR G ybRs Mok GPESrenil} alfQH M Lemtb@s y desirable
to nmeasure a substance or ~ substances in body sanples, such as sanples of
cer ebr ospi naillign people "OIE)idesing owingrto thoviglaivey ingasg opaierbIPPledwte  uri ne,
that woul d By ¥o 1L V8 ' [ ' Lsease or that
40§%u5rflt rgﬁaﬁ)én%é qulkgh/gg g}??é]@& cRIcr tﬁle ?lgg 265 d%cegl!eé

woul d hel p exclu rom-t erentl a iagnosis. Since the CSF
bat hes t he Alzbdimer’s disease is a progressive disorder with a mean duration of around 8.5

20  years between onset of clinical symptoms and death. Death of pyramidal neurons and
loss of neuronal synapses in brains regions associated with higher mental functions
results in the typical symptomology, characterized by gross and progressive
impairment of cognitive function (Francis et al., 1999, J. Neurol. Neurosurg.
Psychiatry 66:137-47). Currently, a diagnosis of Alzheimer’s disease requires a

25  careful medical history and physical examination; a detailed neurological and
psychiatric examination; laboratory blood studies to exclude underlying metabolic
and medical illnesses that masquerade as AD; a mental status assessment and formal
cognitive tests; and a computed tomographic scan or magnetic resonance image of the
brain (Growdon, JH., 1995, Advances in the diagnosis of Alzheimer’s disease. In:

30 Igbal, K., Mortimer, JA., Winblad, B., Wisniewski, HM eds Research Advances in
Alzheimer’s Disease and Related Disorders. New York, NY: John Wiley & Sons Inc.
1995:139-153). Due to the time consuming nature of these tests, their expense, and
their inconvenience to patients, it would be highly desirable to measure a substance or

substances in body samples, such as samples of cerebrospinal fluid (CSF), blood or



changes in its protein conposition may nost accurately reveal alterations
in brain protein expression patterns that are causatively or

di agnost iw@bi/95464 nked to the di sease. 5 Current candi dat ePOT/OREIrt0eess f or
Al zhei ner's di sease include: (1) nutations in presenilin 1l (PSI),
presenilin 2 (PS 2) and anyloid precursor protein (APP) genes; (2) the
detection of alleles of apoplipoprotein E (]ApQE); and (3) altered

concent r at i wins, Get wenid triad io BrgsEiye idinasos{sab)AlzheimerrdteaserPr By oRur onal

t hread protegi ! : i ing

19: 109- 116 @‘85)8%"%;55% A?F%?x?’@v%% efﬁéﬁwg?lﬁ |°glrsfssé}l§y%%:@,5@5%g%§§%b§%% genes are
i ndi cati ve dfangsarii its potat corpesitipamay AlostesturatelygewirkdiggasionHowsaier |
early-onset_famlial .A zhei ner! i L s.relati . r o y 120
Fari 11 cs wobPi aeae OFPETa b aRl fy bRl iladiGi ablley 120
(Neur obi®l ogy of CAginneandidatk Georddkers 8 Ahpimeihelisdet anfluden(1pmutdtienes4 al | el e

of ApoE has, been sh o _correl w th | ate-onset and adic forns of
15 Al zhei nef® Pgesa’in@agggs. f)kﬁﬁ%@’élﬂ‘,zaégz)aa}n ﬁ@y@’é‘?eﬁ(%‘furf)oé PEPE%H%‘S&%%%?% mar ker for
Al zhei ner’ S%Z@itlﬁz%ﬁaeti&i: dtGEeledopspliRpitde EEAHEED); hiil GRlyerddndi vi dual s not
suffering rom Al zhei ner's_di sease and the absence of 4@goes .not excl ude
Al zhei mer ' scongenipagenrs of REyloihB-BERIKlsS G¥P)AgH PRgtely 2dreuiangl ﬁ’i 8Y9'€M A decr ease

in the AR papit)denA342 s2hd. ANduRSHB8SForl ALidald: oot 16i(Modsh férReelsl. 20 of
Al zhei mer' s di sease have been shown to correlate with the presence of

Al zhei n#d ' sMutiitioasiadSI N andi AdiFogppeoite mdicadved -cadgonsebiapildg) ) . However,
the specifigity: : ] & MRVIE VANl Ad A1l R Bl S 1 QBEBr ker s of
Al zhei nmer’ sgzﬁ&lég%ggdg?agsgn%{égﬁe?’ C&E%P&e%ﬁ%% e,Aﬁél és eeesr? dir fi (g:iglt to
det er mi ne aracayoofyf120 éarailiesof orCBEd¢ aw cpurently knowintt cajry detdimaigistist i cal | y

informative. S0, £l eyat ed vel s 4 i h E_ of [ 25

subj ect's hagmglgg?f @ﬁ%’iﬂﬁloio@y@hglggﬁgztg gb%l}ﬁ(?ﬁfg t)'p?lé%rt]%cgo%? P%% g%gitleﬁf\g]r' s

di sease ( NefuspdH igds Ogah shbwAg cugreld:s A9 taleléhséibN@8YJradid fremebbdr e, a need
exists to identify sensifive an eci fic biomarkers for_the diagnosis of
Al zhei mby ' sANEBKE & diSFASE ngelsﬁgtﬁ’?‘g‘éf’%@noéﬁ uged %ﬁﬁﬁ?‘k&fo’fHE | NVENTI ON The
present i nvAphki@RrRuRYsE Shcd®f e Useriditbc@a MpRShy inBivalubBhosaiffegid Ny,

di agnosi s and treatnent of Al zheinmer's di sease and for screening and

devel opment from Algheiiger s sease and the Absere OARS Aeqshet exslude Sdderrers \Wp 01/ 75454
PCT/ USO1/ 10808kse (Ndyfdbtdlo AT oingolo: ifdeL sy on provi des et hods f or
zheirrer' s di

identification o . sease that conprise analyzing a sanple of
CSF by two- di mendidenedse insthe AfmeptirsrAfki2and an theteasstin terpiease et | evel of

at |eas E(g Onng/gzﬁ E‘iiefr%a Eﬁlseﬁa e PR shé%ﬁ ?&éoq}ef"a(?e \Eﬁfi"{h\%rﬁes&é@of Afzhdimerdne Of
more of “t he AR di ScT 056d erern, or any
disease (Neurobiology of Aging 19:109-116 (1998)). However, the specificity and
sensitivity of AP42 and tau protein as biomarkers of Alzheimer’s disease are modest.
For example, it has been difficult to determine a cutoff level of CSF tau protein that is
diagnostically informative. Also, elevated levels of NTP in the CSF of postmortem
25  subjects has been shown to correlate with the presence of Alzheimer’s disease
(Neurobiology of Aging 19:109-116 (1998)). Therefore, a need exists to identify

sensitive and specific biomarkers for the diagnosis of Alzheimer’s disease in living

subjects.

30 3. SUMMARY OF THE INVENTION
The present invention provides methods and compositions for screening,
diagnosis and treatment of Alzheimer’s disease and for screening and development of

drugs for treatment of Alzheimer's disease.



5 conbi nation thereof. These nmethods are al so suitable for clinical
screening, prognosis, nonitoring the results of therapy, for identifying
pati ent s woet/744skely to respond to a particul ar therapeupPCT/USoE@MbPIBENT |
drug screening and devel opnent, and identification of new targets for drug
treatment. A second aspect of the invention provides nethods for diagnosis

of 10 Al zheiner's disease that conprise detecting in a sanple of CSF the
presence or | evef firgfaspeet ofghgsinvention proviles methods for idendiacaiensli at ed Protein

| sof or M ( APh)aefendds.aisf Rl colREsE afliyhiien RIRe off S OPRR-DRERYShPT any

conbi nation thereof. A third aspect of the iInvention provides antibodies,
e.g., nonocklectedphanesis tqdsitaee the medsersn dr Iohielo pi leasf biesplebsifery Diaasebodi es
capabl e of i,nmun clfi i ndi Ny ARk n di scl osed
herein. A féﬁsrotC ac?;%%%tgfe 't ()lr}’%\?;énolre(])bgt%r owdsec%(%gglﬁ?rg%é?ﬁ' on conpri sing
an i sol as edcorfthation.tkergofa Mhéselmeshdas t@nd soahitabld foe elificab sergandigei ns or protein

i sof ornms havi ignifi tl iff t.d lectri i
o1 oni 11 cant PRty EPRngBeren chiiecior aF eRer BRr P BaRenEisblo 20 A it en
aspect of t Rgpdrdaue aph@idulpf Byiap@sic kichtehi) g RBYerdgs amgleRvdloprhdie, adbove

recited nethods_and that may conprise single or nultiple preparations, or
ant i bodi es, 19epifiARAT RGV SRR APEUENEY, | abel s, substrates, if needed,

and directions fQrsel38 aspbBof td ihPenBY pRRidds BRibAY fofliagMRAIE of di sease, or
may be assays for the |cFent| fication of new diagnostic and/or therapeutic

agent s. 105 Algicimay salisgesetthas tompréseidaigeliitg ip @ spple oHESF Metmaesgacest lavekeat i ng

Al zhei mer” Sof {%il&@@%m%ﬁmééssﬁ@&s@%@! [oRa9:bB8 E R %,%%t., ofte or
therapeutically eftective anount of an agent that nobdul’at’es (e.g.,
upr egul at es nore doinABGulisstoss) herdie orxyyrcembinetiorothergef i vity (e.g. enzymatic

or binding activity. or .both,. of.an APL in..subjects V] hei ner's
di sease. 30 A se@é%%%asg%%éﬁheéqvep%%n Ii"rﬂ\\l/lg%sﬁngﬁoﬁ‘lf%\g/'%‘dénrsag?r(% 0 sdzof screeni ng
for agents pblpebnarasditidinerid ispecific)pnabutiatcepadie aammuegypkeifie pinding to

characteristi f, e.g., the expression or the enzymatic or binding
activity® oﬁnéﬁfﬂlﬁr’,angwlﬂﬁFloéW;]ege@f" or an APl - rel ated pol ypeptide. 3 WD
01/ 75454 PCT/ USOA/1d&8D&pePohge ixﬁzléhtﬂﬁid;&oﬁﬂéi AftyRniiag esmiptidihg Leissned appar ent
froma review of the ensuing detailed description taken in conjunction with

the fol | owi AgLitlel> a8 APAsyBs@ntlyfiGeARM moeins BRPTOIDESCRNPITEN ©OF THE FI GURE
Figure 1 is.3pirAReQidhtaielcdit @8neod FBRsLANRhirRIBE T ARIPHEREGOf nor Nal

weight from the APL

20 A fifth aspect of the invention provides kits that may be used in the above
recited methods and that may comprise single or multiple preparations, or antibodies,
together with other reagents, labels, substrates, if needed, and directions for use. The
kits may be used for diagnosis of disease, or may be assays for the identification of
new diagnostic and/or therapeutic agents.

25 A sixth aspect of the invention provides methods of treating Alzheimer’s
disease, comprising administering to a subject a therapeutically effective amount of an
agent that modulates (e.g., upregulates or downregulates) the expression or activity
(e.g. enzymatic or binding activity), or both, of an API in subjects having Alzheimer’s
disease.

30 A seventh aspect of the invention provides methods of screening for agents
that modulate (e.g., upregulate or downregulate) a characteristic of, e.g., the
expression or the enzymatic or binding activity, of an API, an API analog, or an API-

related polypeptide.



CSF, which has been annotated to identify twelve | andmark features,
designated CSF1 to CSF12, and which are illustrative of an enbodi nent of
an aspectwobi/t3384 present invention. 10 3. DETAI LED DESCRPETUSN/10BSTHE

| NVENTI ON The present invention described in detail bel ow provides nethods,
conpositions and kits useful, e.g., for screening, diagnosis and treatnent
of Al zheiner's disease in a manmali an subject, and for drug screening and
drug 15 devel opn®Hier obfieass anhadmritagss gilkescame apassess Bemiafevigy of Bicst r at i on of
t herapeutic Q]%QQ bt . g Ean. j . prevent

Al zhei nmer’ ser(lisl‘as as%?lgdrﬁéggné’tr%%{g?%@ gﬁ%@g@f@iﬁlﬁ%‘e&lﬁgﬁ fé\%%lh?\tgarrtrlgﬁ manmal , but
i s preferabldsawmgran, nore preferably a human adult, i.e. a human subj ect
at least 21 (nore particularly at |east 35, at |least 50, at |east 60, at
| east 70, or at least 80) years old. For clarity of 20 disclosure, and not
by way of |im ta2ion, BRIEF DESEPIIIONWH THBEIGEREr i bed with respect to the

anal ysis of CSF sanpl.es. Howev ong.skilled in the art wll

appr eci at e, basé‘@‘q%r} 1 ﬁlélnbarggé’g{‘ﬂnegg@@%%%ﬂo’? Sfeg%oé)g%m&ﬂ%n%&hni ques
descri bed belspwykighhReeedRiot®sdl tb edeatifaivelvy Regmedk foanis, e@ssigratdl udi ng a body
fluid (e.g. blood, seru lasma_or saliva), a tissue sanple froma

subj ect at ngkt(bq‘:mﬁlzgvﬁ%wg‘?h AEVRISHRE et A sTbpdimentof sEagpectoide (e g a

bi opsy such,ageRiRERidh. Pi opsy) or honpgenate thereof. The nethods and
conpositions of the present invention are useful, such as for exanple,
screeni A9, diagnosis and treatnent of a living subject, but may al so be

used for post m)r%em ﬁ?%ﬂ%jt &Ea@ﬁéﬂigﬁhmfwl e, toidentify

fam |y menbers of the subjec 0 are risk o evel opi ng the sane
di sease. 30 The T presennigvehdion Wesciibersinaletil pelowi pedddsonedlyxwisst in the review

of the instant i scl osure. 1. FI. NI TI 4 WO 01/ 75454 PCT/ US01/ 10908
"Di agnosi s" C?Ig?cégﬂkonf Sndz]lﬂkdﬁ%é}’§'§"§?EIOS§WSI§P§,H§%%S|I§ (raljtrr? t,megte?fgct ing

parti ci pant alimeingdristliseade it b n@dhBnaliaf ubjebenid foridng sprenieptusd drogt | i kely to
respond . to g%?éticulaﬁ_{r? t herapeutic treatﬁrené., "Treatnent” refers to

t her apy,!° pr EX¥IRPTSAL S TPYHPRR sk Freompasigs i admigiseatonof efapeylic o j gl s t hat
nmay be used §QpdMiRRAR P RBALABELIb|c6Ab tRAGh: Predb@ M SEirhér CAARS IThkons,  or
that may be conpounds, nucleic aclds, pol ypegtl_des fragnents, isoforns,

or other nmatpEAlian sybieCt FAaY bea nersBemANEBBAL WP DrefestPlEkERD. BGFposes, al |
in accor qanﬁf‘eﬁéﬁﬁlga hidGaPiRSES. AihDMERbIHRL at 1601 2 PRV OBartib BRI B8 1dag @
pol ypeptide "t hat possesses simlar or identical
35, at least 50, at least 60, at least 70, or at least 80) years old. For clarity of
20  disclosure, and not by way of limitation, the invention will be described with respect
to the analysis of CSF samples. However, as one skilled in the art will appreciate,
based on the present description the assays and techniques described below can be
applied to other types of samples, including a body fluid (e.g. blood, serum, plasma or
saliva), a tissue sample from a subject at risk of having or developing Alzheimer’s
25  disease (e.g. a biopsy such as a brain biopsy) or homogenate thereof. The methods
and compositions of the present invention are useful, such as for example, screening,
diagnosis and treatment of a living subject, but may also be used for postmortem
diagnosis in a subject, for example, to identify family members of the subject who are
at risk of developing the same disease.
30 The following definitions are provided to assist in the review of the instant

disclosure.

3.1. DEFINITIONS



function(s) as an APl but need not necessarily conprise an am no acid
sequence that 10 is simlar or identical to the amno acid sequence of the
APl , or po@eE%ds@a structure that is simlar or identical POTAUR@10068 t he
APl . As used herein, an amno acid sequence of a polypeptide is "simlar"
to that of an APl if it satisfies at |east one of the followng criteria:
(a) the pol ypeptide has an am no acid sequence that is at |east 30% (nore
preferably, at |@zsgnosis%yefas td c&mlbsm@%gnaiis Ineagbrigl; %lecding padisipaBHoy at

| east 55% 15 at 0 65% | east .709% | east 75% at

| east 80% %@2@5@9 (ﬁntl%? elbtf)E?OSég{keﬁt %setSp%}o o?pm%lltC lllf’reast 99%

i denti cal tmefabeatﬁmwﬂm@ac I“Orea@ipneneersab tehpy, phélenti¢bgndtphephyhkigpept i de is
encoded by a nuc] eoti de sequ nce t i di es under. stringent
conditions to a rt&PEdeiHdo Hﬁ@ﬁ&g%%ﬁi’ﬁbw FOP@B@WWWB‘?%&?‘H resi dues
(more pref ep@bldbiic &mpoRRDhs, bPthaMaiPbdontholftl £liéRso achls, Ib(ﬂgfzbtlde'é anmino acid
resi dues, at 20 |east 20 am no acid residues, at |least 25 am no acid

resi dues afragreepss, isofprmpy o ethsemateriple diabmay be used indgpandgsly /i syeh aci d
r esi dues, %B ﬂg@s%i_taﬁQa&%}d&Hcer\%%{ ﬂggﬁme[@gnv{gmt 70 am no acid residues, at
n

| east 80 a aci d residues ast 90 am no acid residues, at |east
100 amino aci d r E4PHanelg” sefers enspoluRBtidarthaipossessds siailadgeisientisel at | east 150

am no acl d fedh4ee by Abr il Geldlar nple &@?yscg;@??peoirya%ﬁs g@sé&ﬁerﬁ:@cﬂ?ﬂged by a

nucl eoti de seque I's a nore prefera | east 35%
at | eastlo 40%s1rmﬂarloea’$ntio%%thaanﬂnea&tl Sﬁ@l%ce ofithel AR sor oS8 astrubmast 60% at

| east 65% Jeast 709% .at.|lea 50 _a t 80‘V at ast 85% at
eact 9000 Dy Sbter GOGbuRLp TR et Sbrshs bR The 4 afipatiRiustty e
sequence enﬁpﬂpdlﬁnebh& APlimil &S tcuﬁle@bfhﬁmﬂﬂﬁflt @umﬂs)apleaﬁtbﬁte()ﬁ/mé h "simlar

structure” t. of an APl refers to a pol ypeptide that as |mlar
secondary, Flopingqitesia: 39 thriRGYRSPHdE Rps &p f“@g‘f’&?‘@ sg@uepffpatds att . The

structure Otm@chR’JféfE’ﬁ{}’ta't Qﬁst@@% atdeds e, %Qaawswah%ssm%am%ose
skilled in the art, including but not limted to, X—ragﬁTl %/W al I'ogr aphy,
©

nucl ear 1%9%@4%@‘@%?‘?&%% algast 79%: A 9o giod it lease Pkt ®bscopy. 5 WO
0L/ 75454 PCRLUIS0% 1098Pos: APk EHEHOR) iERLEI Dlne BRI £id aBeRObYREPt i de ¢ hat

conpri ses ( an amno acid sequence of I, ragnent an
API - r el at ed ABEI(Y)pbppélgeeptide & cflmigdrbm naffleagide scqmncp@haahmdpm ylpbpt i de and

o APt moRaBt { R RIRR Syl RenBh it GBS sPEMLRERIE Lkt ol ogr

refers to a(m@’epmﬁblﬂ,eit telaﬁth(aﬁmmacmSmmEsaaﬁlamt léczindncsmaufemdees gimlar to
t hat of

functi of as ef‘ﬁ ogﬁtﬁﬂgooa%%ﬁg%?etgﬁ% taisl aé‘%‘/“é‘?gcs“?%%éu‘?‘?o?f I%L&%B? If}'f} BE : ggl t hat
(i) conpri sesgidass, aieRO50 Afind a&ﬁ%&;ﬁﬁ@@ aBle8t bAEmInG rédidies,of leagt 70RMiand (i)
POSSESSes aacsuli Lgmld%gs gtrlefgls(tj g(? Eulm%%lamd residues, at least 90 amino acid residues, at least
100 amino acid residues, at least 125 amino acid residues, or at least 150 amino acid
residues) of the API; or (c) the polypeptide is encoded by a nucleotide sequence that
25  is at least 30% (more preferably, at least 35%;, at least 40%, at least 45%, at least 50%,
at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at
least 85%, at least 90%, at least 95% or at least 99%) identical to the nucleotide
sequence encoding the API. As used herein, a polypeptide with "similar structure” to
that of an API refers to a polypeptide that has a similar secondary, tertiary or
30  quarternary structure as that of the API. The structure of a polypeptide can
detenninéd by methods known to those skilled in the art, including but not limited to,
X-ray crystallography, nuclear magnetic resonance, and crystallographic electron

microscopy.



10 function to that of the API. "APlI-rel ated pol ypeptide" refers to an API
honol og, an APl analog, an isoformof API, an APl orthol og, or any

conbi nat ivom ot/aseof . " Chineric Anti body" refers to a nol erOr/@Sowiovdsi ch
different portions are derived fromdifferent animal species, such as

t hose having a human i nmunogl obulin 15 constant region and a variable
region derived froma nmurine mdb. (See, e.g., Cabilly et al., U S Patent
No. 4, 816, 567; atwPIBosien p:tote;mt” refets. tSa pPlypeptide Mot cotni8ibe3@)74n anking heidir e

ot ot e e Aot L SRFRRS AT A SEL i B G S 10
pol ygept i deAmBeIatltedpg@fypbptﬁi& aal ](ﬁa)gaﬁdrrbnb ztchﬂsggminb@dﬂu:ﬁdt@alogcﬁusam no acid

resi due ubstitutions eti addi rivative

pol ypept i dePPEEREL-4- & PoR- i‘\gf ngp- A} E g‘éﬁ?‘?"& ar “‘?"U‘grjélf‘l’e@rtie%é??%pﬁg lcgécond

pol ypeptg de. "Fr %mr&ﬂowgefr&é@ té 8 plypspRti S8t AinpRiedsyReRlihdILi€ MaREdcsi Ng an
am no acid sequence of at | east E am no_aci d residues é‘éreferabl y, at

| east 10 ansimdadeithit plagy Hidat dosgmof resessarily Passess @ sapilag of Klsptifdbs, at | east 20
amno acid fuﬁ&lo%%@%le@ﬁl | east 25 amino acid 25 residues, at |east 40 am no
aci d residues, | east 50 am no acid residues, at Ieast 60 amnm no

resi dues, at I easAPIK@thalﬂg oefers faa mcelshmp@svolya@pudem(18@oramsns)ara@m@10r esi dues,
at Ieast 90 no .a i dues, at
Mast 195 o lBeE il STHALE I 0B ol EiP Ao AR BE Mt B CoeS, & e
175 am 1t amnmdnestlduefstheaml east 200 am no acid residues, or at |east 250

am no acid residy o) ce o cond pol ypepti de.
The fragnent of at&ﬁ)ﬂlgf Fy(?FIgpﬁg eﬁ g%é@g Pc’gfﬁh‘%]t)f%’ﬁgﬂg detivity of the
a second poikypapbi der, anEMdrﬂ@dl@gwEanydaﬁibuﬁa&lihfg@bﬂ i ncrease" and "fold
decrease" and refers to the relative mcreaiﬁlé decrease i n abundance of

an AF or the rel &0H0f1G MLy defsrs toddpglenyiedn WHFEEPOHIBS et i vity of a

pol ypept i degdRefroRifdbat ahihals elcfe§ tsuaamme Qhvifg Ml i BG{IMJSO 1/ 10908
sanpl e set conpared to a secon or sanple set). An A
pol ypeptd decml@imregzhraﬁgieamblsée ToR) agRYine aethi o elé’nc%l?ﬂbo t hose of

skill In thepris plbsiN h%%s@}ogﬁ&gsgemcLfﬁ%egmgezﬁm@% Wiyl arvar y

dependi ng upon e techni que’usé referab ange i s determ ned
herei n as dmscorpomedhcmmliyereﬁmnqaﬂnebeuemltlreay)5 "Isofornm refers to variants

of a polypepti de“lshat 1}2‘6!”’% Ctgglgglprgé/prt%ge ﬁxa?&)anwesa%em?ﬁgci& Rle& o%er in

their pl or MV of I8t can err o Em o acid
conposi ti ona {eeoigl poayqnepndee\smblt hafbead ilerddaiylth@ntrﬂhiénm offrneimréBAd rqsrdmeesm ng,

G0 2 BET oSSBT S R R ISR AT adflen. o
modi fi Cat | OldetRalfunction as the second polypeptide.

“Fragment” refers to a peptide or polypeptide comprising an amino acid
sequence of at least 5 amino acid residues (preferably, at least 10 amino acid residues,
at least 15 amino acid residues, at least 20 amino acid residues, at least 25 amino acid

25  residues, at least 40 amino acid residues, at least 50 amino acid residues, at least 60
amino residues, at least 70 amino acid residues, at least 80 amino acid residues, at
least 90 amino acid residues, at least 100 amino acid residues, at least 125 amino acid
residues, at least 150 amino acid residues, at least 175 amino acid residues, at least
200 amino acid residues, or at least 250 amino acid residues) of the amino acid

30 sequence of a second polypeptide. The fragment of an API may or may not possess a
functional activity of the a second polypeptide.

“Fold change” includes "fold increase" and "fold decrease" and refers to the
relative increase or decrease in abundance of an AF or the relative increase or

decrease in expression or activity of a polypeptide (e.g. an API) in a first sample or



10 gl ycosyl ation, acyl ation, phosphorylation). "Mdulate" in reference to
expression or activity of an APl or an APlI-related polypeptide refers to
any changeQ 07954 upregul ati on or downregul ati on, of the PERpREI®IEGN OFr
activity of the APl or an APl -rel ated pol ypeptide. Those skilled in the
art, based on the present disclosure, will understand that such nodul ation
can be 15 determ ned by assays known to those of skill in the art.

"Tr eat ment " sarafle s compirhé topaiseroridsamalei (orsamblersedi dinde @rvpolypeptpierfdldr nance of

medi cal procedures with respect to ent , r. el I lL.axi s
(preventi on)cga efnc?yw% Blre&sutrehdgbyi A itterC}rhﬁfl'gea%nrowr% g1§>§e ?f'nstkpﬁg ﬂ?%\és}?g%ggﬂ\fher e the
pati ent is abdehiedtifteasd bedegpenwenill viadatepértdyngafpoh e tentiniyoe asidd sequences or

of two nucl ei i sequences can be oy i eneral | y .det erm ned by

a1 i gni ng. ¢ hErSaEreRE e R B AR B A ETHF gaps can be
introduced in thebidimt’ réfed uetERn@F a p6igheptiat ingrnaresiicodtd by thbeameequence) and
conparing the am no acid resjdues or nucLeotl des. at caor esptg\ndi ng
positions. BARS: bYdhkat diffar dinfhei Pk of MW, or Bet gﬁ\’l@riﬁ"f%nst%dlsfgﬁﬂb P€&s which

resul ts in the N ANRsipoREbHE &Y. ab SRRk baltetRBVPERNAr frdBRKAL Y 1S det erm ned
by 25 the nunber of identical amno acid residues or nucleotides in the

sequences betasessingonpaaltethatiye splicingpr eiied nroteelysis)omd injedditiqnapr in the
positions/t o] it y \: Bk f percent
identity bet(21 %ﬁﬁcﬁaﬁ%ﬁég%ﬁ%ﬁ@%@%@%éogé%@%ﬂnﬁéﬁé%&ﬁg%uﬁgr@%&,ﬁat hemat i cal

al gori t hm kgteosylabiob rogletiaf, peésphérylatiot)he art. An exanpl e of a mat henati cal
al gorithmfor comn

ring.twd sequences i.s the. algorit f in and
Al tschul (1990) P chi.upa%atlﬁl .ref‘?&g%ﬁso SRESSIORR %ﬁlvﬁg%{f"%? Mo ff%% as in
Karlin and Ablysettide rdfd9 @3anyRhatze, Nat bpreghlaaidn oSdewnrefolatdn, &8HSE- 5877. The
NBLAST and XBLAST prograng of tschul, et al. (199 J. |... Biol.
215: 403- 410 eﬁ@%mnﬂéﬁ%ﬁggf@&@l@é AR éﬁ%ﬂlad‘%ﬂ' E@M“%Lg@?s%ﬁél\:{%g& Eﬁe sear ches
can be perf gx@Eed\bd the ptddsht MBbIOSITe, B¥iD Gh@MtarkaRitQuch thO@ilativarcgh Bgth = 12 to
obtai n nucl eoti de sequences 7 WD 01/ 75454 PCT/ US01/ 10908 honol ogous to a

nucl ei ¢ 18ci dewpnidedipeassyp knawn [oibessof gl IBASTE prot ei n searches can be
performed with t h?1'68 ﬁt}eﬁﬁgf‘,@fsqg KRB QfafomoPHledi¥BE 8 BE P ormarkels? Obtai n

am no acid sequence ‘ogous to a protein nolecules of the invention. To
obtain gappedical irgendbres svithaesped ipapitedrfopeithsopeBhy CapPEYSBIORET ©an be

25: 3360- 3408 L RALS ey R g Ble Shere AU B £ 12 0T erat e
search whi ch det &b¢ gerdins identityroéived amine heip sequibmeneref twolhegdeicesid(1d. ). Wen
o B8 P RS, B A0 BB P BIR AR R L o
used. See hicbipdrdsoMpiipess (O Nedps Bargieintroduced in the first sequence for best
alignment with the sequence) and comparing the amino acid residues or nucleotides at
corresponding positions. The “best alignment” is an alignment of two sequences
which results in the highest percent identity. The percent identity is determined by
25  the number of identical amino acid residues or nucleotides in the sequences being
compared (i.e., % identity = # of identical positions/total # of positions x 100).
The determination of percent identity between two sequences can be
accomplished using a mathematical algorithm known to those of skill in the art. An
example of a mathematical algorithm for comparing two sequences is the algorithm of
30 Karlin and Altschul (1990) Proc. Natl. Acad. Sci. USA 87:2264-2268, modified as in
Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 90:5873-5877. The NBLAST
and XBLAST programs of Altschul, et al. (1990) J. Mol. Biol. 215:403-410 have
incorporated such an algorithm. BLAST nucleotide searches can be performed with

the NBLAST program, score = 100, wordlength = 12 to obtain nucleotide sequences



10 Anot her exanple of a mathematical algorithmutilized for the conparison
of sequences is the algorithmof Myers and MIler, CABICOS (1989). The

ALI GN pmvogoam4version 2.0) which is part of the GCG seqrentsoialop@gnment
sof tware package has incorporated such an algorithm Qher algorithnms for
sequence anal ysis known in the art include ADVANCE and ADAM as descri bed
in Torellis and Robotti (1994) 15 Conput. Appl. Biosci., 10 :3-5; and FASTA
descri bed i moﬁeh)gemoamdclbicpmxinnqld@&s))f thE’timntidﬁatBLASEFcameiISIehrchﬁ& 2444- 8.

Wt hin FASTA i S ion that se and speed
of the sear &R F%’B‘P%@Bc%ﬁﬁﬂ }?E%Iﬁlg#?régﬁn refer ’t‘%or ‘*égtﬁr té ﬁa sur rounds
t he bul k of atﬂilﬁ) acﬁ&d@tlﬁ@hemnw@wm&tlﬁmmnaﬁol&ﬁ&@ lof thednventiéthyRi ebtaigi cal

Basi s of Medi cal ,ractic J.B.. 20 West I&%ﬂ“a and W/ ki ns,

Bl timore, GEPPEegLyIm s R CapesiB Perdhgd S csr. 5. 1

Al zhei meg' s dBicsiBaSR- Aﬁ&%ﬂﬂleﬁéle@9f§&¢défe&5A&&ﬁ$és b13399e3483 P adernafivdly) €

i nvention, two-dinensional electrophoresis is used to 25 analyze CSF from a

subj ect, pr EOEBHST §ande(upsd ta OEE) @c‘fefat‘?qﬁcéliché‘@"@l(ﬁeﬁéﬁséibsfanbﬁlf’(ﬁlﬁﬁmﬁsf y the
expr essi on @b RBEmRfecHiRE Ba AN Wheh Wizt 1’3‘1&@@ Ipﬁé&ﬁﬁ)&é‘i‘%d'ﬁ%@hﬂsﬁs (AFs) for

screening, treatnent or diagnosis of AI zhei e di sease used herein,
"two- di mengiagnans, 8leslofant phometsisof tBspebiectpregstins @ S§BlbBhanda t echni que

conpri si ng NBgLféfi GLt B%u%gcggé lﬂgr//\{r\%/l %ﬁﬁq enaturing el ectrophoresis;

this generates a nmensi containing a plurality of
separ at €@ pr ot ei AsiothPrehepihify, matltamausaletgonfhndedabdlfdrml@p @npetiscopifior esi s

aul Tate | st s s Aaer R MRE e aen cBRIRE iR IncR: o ane
aut omat abl e f@trzhﬁ)d&rsa@dz appiatiatsypart of thB@CRB edqeérce dli ieadnn sdfogye paclgscr i bed in

I nternati onal Application No. 97GB330 pub I shed as WD 98/ 23950). and in
us. 8 v\o 0 Trsymacorpie susborny 2 asgium H‘&%ﬁt Iaﬁf%aeque%?e%éywﬁﬂ "‘B'GPh filed

Decenmber 1, {8t incigds ADVANGE 6 ABAM BCRERMed e TorBIRk thDRS%tﬂi gﬁs@n)ence inits
entirety with particular reference to the protocol at pa 3-35. Briefly,

t he Preflér r &9mpst Hypl S59schr VB deandfAT A é%@nbedd@ﬁﬁm@rand @%ne(él $%t hods and
apparat us fgf,d ﬁﬁﬂtf}éagl 94G: sssﬁﬂc@cst M&lﬂﬂ,&‘sﬁb%@ﬁ%%rcbﬂd]%?n& that%@@lt&cul es

(e.g. proteins, including glycoproteins) bi ol ogi cal sanple. A two
di mensi onal sarsrtezycylasd grendpithescabop. separ ati ng bi onol ecul es on a

two- di mensi onal Ql%reB\ros 1%Q1rf?u1£' %bsth refg'rg 0 tgg g}ﬁ%,t ERBIE‘Y?(EU %lé ﬁle %g?g of 'tﬁey and

i soel ectric point nera |g| prori the array is
generated, refra ﬁemdmsrkgstblheasl ddmmtbbd in, PhagplapieaitB asma)f dedicar Prasicg QL B.

el e o R e e B R Lo YRRty o™ o

CSF and lumbar CSF.

5.1 Alzheimer’s Disease-Associated Features (AFs)
In one aspect of the invention, two-dimensional electrophoresis is used to

25  analyze CSF from a subject, preferably a living subject, in order to detect or quantify
the expression of one or more Alzheimer’s Disease-Associated Features (AFs) for
screening, treatment or diagnosis of Alzheimer’s disease. As used herein, "two-
dimensional electrophoresis" (2D-electrophoresis) means a technique comprising
isoelectric focusing, followed by denaturing electrophoresis; this generates a two-

30 dimensional gel (ZD—gel) containing a plurality of separated proteins. Preferably, the
step of denaturing electrophoresis uses polyacrylamide electrophoresis in the presence
of sodium dodecyl sulfate (SDS-PAGE). Especially preferred are the highly accurate
and automatable methods and apparatus ("the Preferred Technology") described in
International Application No. 97GB3307 (published as WO 98/23950) and in U.S.



medi at ed conparison of profiles frommultiple biological sanples, as well
as conputer aided excision of separated proteins of interest. A particular
scanner fwooodeuecti ng fl uorescently | abel ed proteins is deeTus@iedoisn WO
96/ 36882 and in the Ph.D. thesis of David A Basiji, entitled "Devel opnent
of a 15 Hi gh-throughput Fluorescence Scanner Enploying Internal Reflection
Optics and Phase-sensitive Detection (Total Internal Reflection,

El ect r ophor eiphiyation Bi. Q&Q&ﬁ&ﬂ& béth NesidPicagber , 19999F3ch of/whiplrds 58/ 12- B of

Di ssertation AbStraqtg }é%elh ?efergl%)cecfﬁ' ﬁ% entﬁ)&g 3/1th$g§1§ula; %?er&%gt t'ﬂg s of each of

whi ch are m%ofpp?ora Fein eren ocument s descri be an
i mage scanngiotoes aigiagek Zn‘ﬁmi:lﬁmdﬂal tlhfoetﬁafrredlItedmlcgdpmvnHeegffaiead 20 operation
at high speeds. The s bee sta ned with

f 1 uor escent CBS?BEEB?SS@?%% og%:g?dr]@%amg@sg%p engg'l%gt’é %S‘&gﬁﬂ %}Ef;ﬁ‘fen%]&‘geens The

Basiji tBesibfomdléidsdes. cfﬂotﬁﬂélﬁﬁtlmglydo‘pﬁt@iﬁé)mi bRMbgsBia@ipld. OX two-
di scrim nating nodul ate fluorescence from baseline noise due tq | aser

scatter or KERSERAIGEEY 1Y Frorase by sparatipg pioprlecylehpmp v dimeatrp! B oper at ed

in a non- phag&s RR thiiY BlefRFBoredDindhiRARA ideleS@B Pbint. VA co@p@eL i on capability
woul d increase the sensitivity of the’ instrument by an order of nagnitude

or nore coneareseied digtdmyelile Pbinaprrey if Senstesh PrasPRIGE My 1dgdite ggparenthe
| nereased SesdaY Welon iU Redif BUGE ahd'R1 %Eéﬁda{c%pa Blutdily boad on the

upstream ins FUNENL S nhan ce I mage ( y sinplifies inmage
anal ysi s!odowistaleauas detrectbdi\m tpc toedisengenalamayy theteby pénifding Cempwer- scanner i s
the Apollo 2 nner Y nces., Oxford,, UK ichis a

nodi fi ed verné‘?dcag o Sogbo(g\%‘)ﬂ é?stOP?%lg]glpfeeb %%ﬁ%%?l.salf) ]Plle%ﬁ WEp8T 1o 2 scanner,
the gel is tcbﬁlpﬁtlaﬂz!ilﬂ@daxbﬂfoﬁmﬁl@ep‘afh&d&;ﬁcﬁtélﬂebf1ﬁl&reat precision | ead-screw drive
system This is preferable to layin on the 9 WO 01/ 75454
PCT/ US01/ 10908 b“eﬂ’%ﬂ%‘?%?%%’i‘n%ffgl‘t%ﬁ‘ﬁ Hﬁ%ﬁ“qf g’égﬁ%‘é‘&fﬁ’tﬁmﬁ ngggﬁ P ¢ hesi s,
as it provi dge /3688 adLia itk . D B&tSof PayRCK. lgaaﬁlebmltreﬂanswpaﬂeﬁgoftdwe gel
past thelmallngtl ptics. In the Apollo 2 scanner, the g is secured

agai nst hr refteheiFlaaresence Sganney Fgplayipe ms?raaltﬂ?éle@ms%pﬁﬁf #de in a known
posi tion. Bypdal gagm?]vm ﬁ%&&ﬁoﬁ QTR Mebfior, Efectrép}@%iéze%%fsﬁy 8N

transport system t sol ute position of the gel can predi cted and
recorded. THVeshinguw(@99h hdelume S¥i diBreftlisserftionadistracainipreationalt pege gel can be

determ ned JiRE q AGHI, to?'eX qvh?c%@%-'lﬂbcﬁﬁ&ﬁ%%h lflemdogﬁ'éfe?eqce bfle@ Cutting

robot for excrsion o ature scanner, the carrier
t hat hol ds tdoeumgeits dttamtfemunmagﬁseqmai desfgherbspesitieaity fmaadt@na;ecf dntegnaed to

R
conpari son tffuotdd€ens G@R PESIVELS N, Redell Bs dthiregdBa®bphior kdiesik S].“hetmeglomslsc al
provides a phase-sensitive detection system for discriminating modulated
fluorescence from baseline noise due to laser scatter or homogeneous fluorescence,
but the scanner can also be operated in a non-phase-sensitive mode. This phase-
25  sensitive detection capability would increase the sensitivity of the instrument by an
order of magnitude or more compared to conventional fluorescence imaging systems.
The increased sensitivity would reduce the sample-preparation load on the upstream
instruments while the enhanced image quality simplifies image analysis downstream
in the process.
30 A more highly preferred scanner is the Apollo 2 scanner (Oxford
Glycosciences, Oxford, UK), which is a modified version of the above described
scanner. In the Apollo 2 scanner, the gel is transported through the scanner on a

precision lead-screw drive system. This is preferable to laying the glass plate on the



conponents of the Apollo 2 scanner have been inverted. In the Apollo 2
scanner, the laser, mrror, wavegui de and other optical conponents are
above thavgbassspl ate being scanned. The scanner descri brdT/UR0t0g08Bas j i

t hesi s has these conponents underneath. 15 In the Apollo 2 scanner, the
glass plate is nmounted onto the scanner gel side down, so that the optical
path remains through the glass plate. By doing this, any particles of gel
t hat may br éek-dawensysteorthithedaytried iptha Basijiithdsisf it provides 4 fyprodacieleof t he
instrunment _rath t han into the hecs. . This .does.not affect the

functi onal i tY°0% gf{*’}‘i‘é“%?‘sytt?ﬂ%?oﬁth‘{g LT R G T ty. 20 Still nore
preferred is thelihelApolld2scantrethe gelris vdeineh agdiest Sirgnaignmettptaps thmt  di giti zed
to the full 16-bjt data w {haut an eak safuration.or wthout. square root
encodt ng.of T boig deshplaiianSiva Biting hidotis AR berdls Bk BT ea b0
correct for aBok _Ipf@disii@d irfRpérhsyRig Heiabblfe Psdididnvdflte @l eantbelfaalied dmdof the
scanning beam This variatjon is _due to anomalies 1n_the ggti cs and

di f f er ences ¢aerdeg) iThisengiesdhaticeioatieajos s catyigaiurctondha,grl EGLACHE RN | br at i on
i s perfornmed,yshgralPaiERBmRia@ka MildhedNo 8 ¢aMing FdnPfReLgRGE otidl oughout .
The data received froma scan of this plate are Used to determne the

mul ti pli cat ifeatortabt tbe dpplked ecinges, theeqrderdbat ks dlegebhasifewrintezreh pi xel | evel
to a target i ~scans of gels
to remve AirrRARRR ARLY et HERe WAGH T INRRAEL AT NS O 001
det ect ed0i n qaalzPpcgeto]l faanule thiaeconfirms tha thhermeng kas bbispaengbawerét ed
Features" (AF) refers to feature that i.s differentially present in a
sanple (e.g. a s qnépagfo’%gﬁl}eﬁc?w es%kf?flé%ﬁ’ekﬁaa\sll'lﬁges lzhﬁé)f)![rli(l:a‘{’lr?' s di sease
conpared Wicbpanepailies Agolig.2 sdargdnipve bedn ifdried f fnote Apsildp ehndiytke from

Al zhei ner's di sease. As used herein, a feature (qr a _protein isoform of
AP, s def /HGH TR FFVeeide gnipSiErophad SampORER (S OPHO B EstiPRe PR | al | y

present” i n gganhbd StheSRAHLIMEATANS 8B BabijilikesR NS HeRttoRdoRdEs Wdemeah. Met hod
for detecting the feature, isoformor APl (e.g., 2D electrophoresis or an

i mrunoasi§ay ) gieviwllg 2¢catmer &eeelass ghagiis RRaHCAPEP thegcames &b sifp feWn.8Ad second
sanples. Af I Sticd - S oldsDBlafe joiddtnisheyiphfiles 88MPI € Wi th
respect to t ertﬂsée (t)lcr:%w%ql&]gh%ﬁ%?h%oglgggége?ﬁﬁoérg}i ndi (}:létplz.ugs that the

feat ure, i sqEbthahmay bxpik avwey formethe blassddate will falltanéo the base of thephsttupigain i n t he

second sanpl if.t t Ay i .S e, n the
irst samp dum s BEenER) hiE aoisal At BF sbldlipdeliy STAESHER,
Conver sel y, imcrémetitsrreliabilepf orm or APl is "decreased” in the first sanple

wthr esz%ect to Sgﬂe Seco ed ei f.S t}lhg éﬁgtaod oefr idet e ttiaon iarlldi gates t hat the
feat ur e,2% sof or mo8f WY PR 8dhg FPOlQ 7, SPARRCTI IR W S V&Y SARPYE than in the
second sanpldegi@feditd tHelTall @it date withsa 205 Pearsatubitlon os withele s@ekeadobe i n the
first sanple and detectable in the second saﬂ)l e _
encoding of the signal. A compensation algorithm has also been applied to correct for
any variation in detection sensitivity along the path of the scanning beam. This
variation is due to anomalies in the optics and differences in collection efficiency
25  across the waveguide. A calibration is performed using a perspex plate with an even
fluorescence throughout. The data received from a scan of this plate are used to
determine the multiplication factors needed to increase the signal from each pixel
level to a target level. These factors are then used in subsequent scans of gels to
remove any internal optical variations.
30 "Feature" refers to a spot detected in a 2D gel, and the term "Alzheimer’s
Disease-Associated Features" (AF) refers to a feature that is differentially present in a
sample (e.g. a sample of CSF) from a subject having Alzheimer’s disease compared

with a sample (e.g. a sample of CSF) from a subject free from Alzheimer’s disease.

As used herein, a feature (or a protein isoform of API, as defined infra) is

10



Particularly, the relative abundance of a feature in two sanples is
determned in reference to its nornmalized signal, in tw steps. First, the
si gnal owabnezdsupon detecting the feature in a sanple i BCosomdopesed by
reference to a suitable background 15 paraneter, e.g., (a) to the total
protein in the sanple being analyzed (e.g., total protein | oaded onto a
gel); (b) to an Expression Reference Feature (ERF) i.e., a feature whose
abundance i sdisfetentialiyt predehy/ in aviest samile with tdspert tdvesebont samplefwheanri abi | ity of

the Preferred . Technol i.n.the popul atjion of subjects being exam ned,
e.g. the Engéeﬂqu?éT (gegee‘%gg g avt\},lre’olls’&?% Orn%ir)lg(e'é"r’ téPee?ea rchlhotr eoSIStOl‘rlgg total signal
det ect ed as ilnhmnsisgaydkiveas tiffefenedignal @har giptied® thafifshadsampldeamBesondl y, the
normal i zed sjgnal for the feature in, one sanple or sanple set is conpared
wi th t he norifios FORBREAT o Toresell ity S GEPIF VBAGPHALS BE MO8 o1 Sarpl o
set in okdenf the nieBRALE HdtedRa tinti@tes k@ thedtLure Abdthe BNAPEE hibrdbRs@At " in the
first sanple (or. sanple set) with respect to the second. 25 | n accordance

with an aspéethedrstspaplgthandntheispiraf saapc. of Hehofeatug, sefesmed ABhisr ei n have
been 1 dent | 4,4, ¢ATFR L% Cf SATRLER, LDRRHIN RSN MleAl Zhel mer ' s

di sease agai nst CSF sa s fromsubjects free fromAl zheiner's disease.
Subj ect s f r é@nferealy,Alfedveientsefonn di ABkS Eddcreasedtln the Bjsé eameplenivith raspeck iown

di sease or L | j.ects) ' WM ' :

(i not udi ng 30 RetFar S5 TR o R AT IR AR et BPRR St

Al zhei ngp' s atlinsiaarsie theTivst sgmplepgbandh thdFscdnd\semple en ifithkefebtiufe, sdfotthioough t he

nmet hods and paratus of . the Preferre e al . The first group

consi sts of “AFS® Qrﬁlg{éctgﬁg H&I&‘S Eléségaéﬁqu ﬁn‘f%egecg%%ﬁn@%ysg SPReHAyi ng

Al zhei mer' s di se®aficalgrlg,ahg@lagidte MWuhbarcB of £Bktued in $ubj8eil6s il detDifkd 75454
PCT/ US01/ 10908 free from Al.zheiner's di sease. These AFs can be descri bed
by appar ent RisiEeRe 4R 1ts BRIPGHECASIIRRL HHdoiskge| BEtrthe sigral Abtaingd ¥P%s provi ded

in Table |. gtRbli® the feiftse IRAGERBREIndrMhalrl t9frcfotRts hSulidyd HEkAbetiei mer' s
Disease 5 (a) Data from Mastergroup Anal ysis AF# Fol d Decrease# pl MN (Da)

p val uef5 Apammptesje. g, @ptotpsd POtaIDNEbEample gmpanglyzerd (. gp gotglpzaigin

0 0011051 ‘Agofod pef Ghroltit S BbRAtR T e  R SRt

0. 000003( 1) abxilaficelis ubsn28lyi07gAnOWRB BB mis of variability of the Preferred
Technology, in the population of subjects being examined, e.g. the ERFs disclosed
below, or (¢) more preferably to the total signal detected as the sum of each of all

20  proteins in the sample.

Secondly, the normalized signal for the feature in one sample or sample set is
compared with the normalized signal for the same feature in another sample or sample
set in order to identify features that are "differentially present” in the first sample (or
sample set) with respect to the second.

25 In accordance with an aspect of the present invention, the AFs disclosed
herein have been identified by comparing CSF samples from subjects having
Alzheimer’s disease against CSF samples from subjects free from Alzheimer’s
disease. Subjects free from Alzheimer’s disease include subjects with no known
disease or condition (normal subjects) and subjects with diseases (including

30 neurological and neurodegenerative diseases) other than Alzheimer’s disease.

Two groups of AFs have been identified through the methods and apparatus of
the Preferred Technology. The first group consists of AFs that are decreased in the

CSF of subjects having Alzheimer’s disease as compared with the CSF of subjects

11



AF-8 1.44 4.93 187927 0.002221(1) AF-9 1.34 5.21 136768 0.000799(1) AF-10
1.30 5.19 17694 0.000400(1) AF-13 1.37 6.01 184530 0.000100(1) AF-14 1.52
4.72 6316€001/009887(1 AF-15 1.38 4.47 38970 0.000437(1 REFUSHINIB 5. 19
46876 0.000697(1 AF-17 1.38 5.82 50294 0.000126(1) AF-18 1.30 4.87 49219
0.020661(1 AF-19 1.24 4.82 12454 0.00146(1) AF-20 1.30 4.43 16818
0.000322(1 AF-21 1.30 5. 40 141094 0.000560(1) AF-22 1.36 4.93 133773

0. 011000( 1) freARsoRBAhSests BOBRATIBSO ADO G20 (dt)oribAEb PapparcOmale@lar 6663
0.000871(1 AF-25 1 19.5. 68 36700 0.00251(1 . AE-26.1.31 8. 11 32305

0. 00220411 ‘%&9%?N@TB%ngggdﬁgfgnggfgfgﬁﬁ%Fif%%éﬁ58 1.06 5. 13 158568
0.00010011 12 WD 01/ 75454 PCT/ USO1/10908 AF# Fol d Decrease# pl MN (Da) p
val ue* AF-2 7 9. 22 47059 0.000028 AF-30 1.13 & 67 48057 0.000100(1)
AF-31 1.15 gkék%gfgé e@?ﬁfg?&§§§Opgéﬁgééaﬁmﬁ%g%hﬁ$mﬁ§§§%“6.008321(4) AF- 33
1.06 4. 4% 4230Ba 0A0MRGHoup Mra@dis 1. 14 4. 54 145408 0.017268(4) AF-35 1.22
5 21 18623 0.001004(1) AE-36 1 17 5.78 14416 0 010744(1) AF 37 1.29 6. 91

33523 0. 00(08%7 1) éﬁ@g@@¥¢§§ 5.Ph7 2953§1MV@@2759 RyaUKF- 39 1/30 7.50 35510
0 O2a000, 1) A 4 120 & ba SheHD 0 Doqplyy "{oshAST 9P 17945
AF-2 1.34 4.28 21349 0.000133%
AF-3 1.47 8.10 34846 0.000083%"
AF-4 1.56 4.38 21160 0.001192%
AF-5 1.51 734 36554 0.000010%
AF-6 1.46 4.91 29812 0.000003®
AF-7 1.24 425 20787 0.003558%
AR-8 1.44 4 4.93 187927 0.002221%
AF-9 1.34 521 136768 0.000799%
AF-10 1.30 5.19 17694 0.000400%
AF13 | 137 6.01 184530 0.000100%
APF-14 1.52 4.72 63166 0.009387%
AF-15 1.38 4.47 38970 0.000437%
AF-16 1.22 5.19 46876 0.000697%
AF-17 1.38 5.82 50294 0.000126"
AF-18 1.30 4.87 49219 0.020661%
AF-19 1.24 4.82 12454 0.00146®
AF-20 1.30 4.43 16818 0.000322%
AF-21 1.30 5.40 141094 0.000560%"
AF-22 1.36 4.93 133773 0.011000"
AF-23 1.21 4.50 32473 0.000209%
AF-24 1.20 5.31 46663 0.000871%"
AF-25 1.19 5.68 36700 0.00251%
AF-26 1.31 8.11 32305 0.002204"
[TAF27 1.26 533 141371 0.010447%
AR-28 1.06 5.13 158568 0.000100

12



AF-43 1.13 9.83 14065 0.003303(1)
AF-45 1.09 6.04 46998 0.031910' 4)
1.09 5. 9W@966450. 002187( 1)
6.94 27576 0.0100684'
34388 0.0061564)

190721 0.003541(1)

AF-

AF- 149 1.

AF-44 1.10 6.63 102328 0.020753(4)
AF-46 1.09 4.71 19802 0.0084374)

AF-48 1.32 5.32 122332 0. 006BERU$)1/10808- 49 1. 07
AF-50 1.07 6.82 71337 0.035409( 4)
AF-76 1.11 5.59 45537 0.001973(1)

AF- 47

51 1.04 5.70
15 4. 82

AF-150 1.24 6.87 157592 0.000100(1) AF-152 1.09 5.04

81703 0. 0028884 1) |AFold Bdcrdas€i6 5103 673(]MEK@@D1Q0§&$W%AF 155 1.38 9.21
64021 0. 000070(1)—IAF-156-9. 7543658083 0.-001568 1.18 5.08
52008 0.004100¢1) 15200 01/ 750842 o USTTTED908 | PO o Debr caves ol MW
(Da) p val UekrAF- 16073306 5. 76| 4%729 0. 00&3Z3( 1" | Sbootb@> 1. 23| 5. 47 38663
0.001073(1 | _AF-163 11.39 4 45 34879 0.001228(1 _AHR-164 1 51 5 DO 33485
0.01179(1) | AF3169 110D 8.00 34862 0. 00QCUAL AF- 491271288 5. 41 31886
8:882$gg€1)-%§§illé ?6504?6§l2§§fql6?6552§%?§4425 ?9§B%Rg§l5lég7ziggg6
0.044270(1) APAR3 176 1045 4.86 P2248 0. 012d4eu( 1 AFe.000i2d4V 14 4| 63 21103
0.006564( 1)—AEF-178 1.08 603 R2247 0. 05097(1 AH-181 1. 21 .5 72 16336
0. 004745( 1)| A4 183 1144 10. 36| #9460 0. Q0S4 1) | AEI728%” 1. 08| 5. 31 48769
0. 004689( 1) zr35 122 521 18623 0.001094%

AFR-36 1.17 5.78 14416 0.010744®

AF-37 1.29 6.91 33523 0.000087®

AF-38 1.18 6.47 29535 0.002759%

| AF-39 1.30 7.50 35510 0.002858"

AF-40 1.22 7.29 38617 0.001187%

AF-41 1.11 5.85 17345 0.016690%

AF-42 1.10 5.04 18662 0.002252"

AF-43 1.13 9.83 14065 0.003303%

AF-44 1.10 6.63 102328 0.020753%

AF-45 1.09 6.04 46998 0.031910%

AF-46 1.09 4.71 19802 0.008437%

AF-47 1.09 5.99 49664 0.002187"

AF-48 1.32 532 122332 0.006582"

AF-49 1.07 6.94 27576 0.010068%

AF-50 1.07 6.82 71337 0.035409%

AF-51 1.04 5.70 34388 0.006156“

AF-76 1.11 5.59 45537 0.001973%®

AF-149 1.15 4.82 190721 0.003541

AF-150 1.24 6.87 157592 0.000100®"

AF-152 1.09 5.04 81703 0.002800%"

AF-154 1.06 5.03 67307 0.000100

AF-155 1.38 9.21 64021 0.000070%

AF-156 9.75 436 58083 0.001568%

AF-159 1.18 5.08 52008 0.000100%
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AF-186 2.76 4.71 29693 0.002446(1)
AF-188 1.35 5.52 39355 0.007175(1)
AF-190 1wW@o0b572% 29663 0.000178(1 AF-191 1.12 5.31 46663POT/00QGBHYEL L -

* The stati

sti cal

by a footnote for each p val ue.

The statistical

AF-187 2.09 4.93 154156 0.000750(1)
AF-189 1.29 6.79 30719 0.000377(1)

techni que used to calculate a given p value is indicated
techni ques used for these

group anal yzes were (1) a linear nodel, controlling for age and gender;
(2) classifliaption |t Fae®eégsea hmgistic r EgF @831 on prvalded and 4)
| ongi t udi ngl—analbysis—#Fel-d—¢hapges rf“"'+eu—uc Hhosecal cul at ed
before adjus@ﬁéﬁ{ oﬂoége and ( é %%? Dat a ?P@H?%ooled Gel Anal ysis
AF# Fol d DgCApage# |ph MWV (Da) éﬁn78 2. 0&%659 15B93d1074P- 79 2. 62 5.52
142378 AF-180 2.78 5.56 14237 AF-81 2160 5 43 20Q_ 1(% WO 01/ 75454
PCT/ USO1/ 1q98B163:F# F6Pd Decr e<hs4e4# pl MNV3I483) AF-B2.0G122876. 69|74838 AF-83
4.07 6.81 :““g“ A A4 69473402 E-85 16777t 73878 AF-86 4. 86
5 24 67676 | AEIEY 4, %‘1 5 05 641790 AF- 88 598 5. 3585579 AF-89 2. 64 5. 39
65155 AF-90aR18&Ll 7. 60062945 AR-®1 3. 10 #3386 563pDR.000W06492 2. 63 6. 18 50860
AF-93 6.33 [6.-28.- 49268 AE-94 11 17 4. 38145882 AFR-95 90 28 5 680 46036 AF-96
11. 07 4. 43 [4AB4® 1.38 5.41 31886 0.005600%”
AF-172 1.53 6.71 28747 0.01051®
AF-173 10.91 7.67 27476 0.003738Y
AE-174 1.03 4.67 27811 0.002423®
AF-175 1.03 5.33 24936 0.044270%
AF-176 1.15 4.86 22248 0.012144®
AF-177 1.14 4.63 21103 0.006564%
AFR-178 1.08 6.03 22247 0.05097%
AF-181 1.21 5.72 16336 0.004745%
AF-183 1.44 10.36 11160 0.000270"
AF-184 1.08 5.31 48769 0.004689"
AF-186 2.76 471 29693 0.002446%
AF-187 2.09 4.93 154156 0.000750%
AF-188 1.35 5.52 39355 0.007175%®
AF-189 1.29 6.79 30719 0.000377%
AE-190 1.26 5.29 29663 0.000178%
AF-191 1.12 531 46663 0.000654%
* The statistical technique used to calculate a given p value is indicated by a footnote for each p value.
The statistical techniques used for these group analyzes were (1) a linear model, controlling for age and
gender; (2) classification trees;(3) a logistic regression model and (4) longitudinal analysis.
# Fold changes reported here are those calculated before adjustment for age and gender.
5

(b) Data from Pooled Gel Analysis

AF# Fold Decrease” plI MW (Da)
AF-78 2.80 5.59 158937 °
AF-79 2.62 5.52 142378
AF-80 2.78 5.56 142378
AF-81 2.60 5.43 78299

14



AF-98 5.51 6.72 44664 AF-99 10.1 5.92 44365 AF-100 15.39 6. 08 44068
AF-101 9.82 4.47 44216 AF-102 3.14 6.02 44216 AF-103 3.57 5.93 42722
AF- 104 22v081/78480 42184 AF-105 4.11 5.19 42184 AF-107 1BCBUSI2ZBIB3226
AF-108 19.0 7.54 33136 AF-110 9.21 5.39 28237 AF-111 14.85 5.68 27835
AF-112 2.60 6.00 20681 AF-114 8.98 6.80 18741 AF-115 2.85 6.04 17422
AF-116 6.85 6.68 14031 15 WO 01/75454 PCT/US01/ 10908 AF# Fol d Decrease#

94 11739 AF-119 16. 27

ing a differenti al
ing at least a 2-fold

Il hreshol d of at | east 2)
cond group consists of AFs

pl MWV (Da) |AEF417 2| 9‘61d41e&5aséf3()&>3 AF- 1181\/11\5(Dh9 6
7.23 11699 H#—Thesefeatures—wet-e—-denti :7"‘ gt% ha
presence tha{*F‘lsg Si gﬂl2§| cant ork 4He basils 4§13 h
difference T geRgan | piggnsity (1|.451 a folld;ehgange {
bet ween Al zZheiner's| CSE and n@rmml CSE| 5 The se
that are incAB&éed | #4the CSF d)f6-9§ubj ect|s734Rvi ng
conmpar ed w th-the 6 76 subjettsfreefir 7\|4||
can be descrf’lslegcsj byP;z)czarent m)lzlé)ul ar we?gg
(pl) as pravihdaed in| kable 1. 1G.2Habl e I|l¢7686s | n
Havi ng Al zhei : 1 _ Data-frgm Masterg
| ncrease# RI AW (Da) #p7val ue* |AF952 2. 4198730 32
5. 84 45302 fg“g??wb (3 4gAF-54 1 7535. 12 175495 0. 0
12361 0. 0004
AF-89 2.64 5.39 65155
AF-90 4.81 7.01 62945
AF-91 3.10 8.16 56352
AF-92 2.63 6.18 50860
AF93 6.33 6.28 49268
AF-94 11.17 4.38 45882
AF-95 9.28 5.60 46036
AF-96 11.07 4.43 44966
AF-98 5.51 6.72 44664
AF-99 10.1 5.92 44365
AF-100 15.39 6.08 44068
AF-101 9.82 4.47 44216
AF-102 3.14 6.02 44216
AF-103 3.57 5.93 42722
AF-104 22.78 5.09 42184
AF-105 4.11 5.19 42184
AF-107 13.3 7.26 33226
AF-108 19.0 7.54 33136
AF-110 9.21 5.39 28237
AF-111 14.85 5.68 27835
AF-112 2.60 6.00 20681
AF-114 8.98 6.80 18741
AF-115 2.85 6.04 17422
AF-116 6.85 6.68 14031

Al zhei ner's di sease as

ci ner' s di sease. These AFs
(MN and isoel ectric point

creased in CSF of Subjects
oup Anal ysis AF# Fold

73 0.00000914 AF-53 1.80

235(1) AF-55 1.29 8.10
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AF-56 1.49 8.56 52128 0.005771(1)

AF-57 1.46 6.30 68549 0.000274(1)

AF- 58

1.40 5.01 14507 0.01182(1 AF-59 1.37 6.74 33401 0.001351(1 AF-60 1.38

5.39 338780 01/008818( 1)
AF-62 1.31 6.60 31004 0.000027(1)

1.20 6.67 68119 0.000731(1)

10. 05 30092 0.000100(1)

PCT/ USO1/ 1q908 AFA_Foli BekBBEChe? Pl MV ap v
35351 0. 003575(1 E-69 1.19 01 - 4676010. 005125(
0.0215524 |MEFT 1.289. 44 685796, 003849P5° AF-
0.014917(4 [ RET7S 11975 55,0 000008030 AR
0. 054917(1 R 1 152 03 336940, 00239001 AH
0.035148(4 | AFIT51 [114% 5. 28 137531 Bag|Mé® 1 Anal ysis (2)

9. 85 69630 4

44404 o.oodgfe
33657 0. 000G

33920 0. 0000%¥3¢ ¢F
20115 Stepw se

5

10

The second group consists of AFs that are increased in the CSF of subjects
having Alzheimer’s disease as compared with the CSF of subjects free from

Alzheimer’s disease. These AFs can be described by apparent molecular weight

(MW) and isoelectric point (pl) as provided in Table II.

AF-61 1.34 6.76 54345 Bag Tree 4 POBUSEI®(S2)
AF-63 1.24 5.97 14897 0.10696( 1)
AF-65 1.22 7.19 58620 0.005833(4 AF-66 1.09
AF-67 1.21 5.02 13735 0.006391(4 16 WD 01/ 75454
al ue* AF-68 1.21 9.06

4 AF-70 1.19 8.91 38789
72 1.15 5.00 43788

74 1.14 6.19 51934

AF- 64

-77 1.09 6.41 32196
AF-153 1. 23

atures\vf? f%n,'g‘ﬁei aségﬂn%a difgrer-g' 2 5r§s&?e‘*thab1 s g%? % %Ze%gé of 2 ]tﬁa
dfiprencenprmeppyiptentity §- 21BN HEHY § 1 GE A0

1.1.00 5.18

50" 8. 54

“%&mﬁé #2400 7. 66
AF-171 1.10 4.98 29658 0.004242(1 AF-179 1.64 5.26

Table II. AFs Increased in CSF of Subjects Having Alzheimer’s Disease

(a) Data from Mastergroup Analysis

AF# Fold Increase# | pl MW (Da) p value™®
AF-52 2.81 6.30 32573 0.000009*
AF-53 1.80 5.84 45302 0.016106*
AF-54 1.76 5.12 17520 0.003235®
AF-55 1.29 8.10 12361 0.000482®
AF-56 1.49 8.56 52128 0.0057719¢
AF-57 1.46 6.30 68549 0.000274®
AF-58 1.40 5.01 14507 0.01182®
AF-59 1.37 6.74 33401 0.001351%
AF-60 1.38 5.39 33873 0.009818%"
AF-61 1.34 6.76 54345 Bag Tree 4
Analysis(2)
AF-62 1.31 6.60 31004 0.000027%
AF-63 1.24 5.97 14897 0.10696®
AF-64 1.20 6.67 68119 0.000731®
AF-65 1.22 7.19 58620 0.005833%
AF-66 1.09 10.05 30092 0.000100%
AF-67 1.21 5.02 13735 0.006391%
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Anal ysi s(i)
0. 005380( 1

0. 000213WQ ot/75ike st ati sti cal
is indicated by a footnote for each p val ue.
used for these group anal yzes were (1) a linear

AF-182 1.37 4.89 13651
AF-192 1.04 5.38 62756
t echni que used to cal cul at ereT/yRMEN98 val ue
The statistical techniques
nodel, controlling for age

AF-180 1.62 6.17 16255 0.005047( 1)
AF- 185 6.00 5.32 40323 0.005520( 1)

and gender; (2) classification trees;(3) a |logistic regression nodel and
(4) longitydamal anabyémseeasts# Fpbd chang¢swmﬁmﬁytedphﬂmﬁ are those
cal cul at ed |before adj ustnment f] nd-gender .1 5 ata from Pool ed
Gel Anal ysi|sARE% Fol #21 ncr easet 98P MN([ﬁ%lAF- 12109‘335755 42| 105108 17 WO
01/ 75454 P?}éﬁ: l/lO? AR Fplsg TNCT eaSgH! I obgo1 /- 122 2. 20 5. 27
71060 AF 7.31 64933 | AF-124 6.86 7.47 64736 Af-l b 2.34 4.77
61297 AF- ]2&1:4(8.84 4191 60374| 8AKE- 127 6.3898U. 98 [5962952°AF- 128 2. 36 6. 60
57865 AF- 129290529 54625-——A130—2794_ 50851880, —Zf131 5. 19 6. 54
50044 AF- 13573141 4138 47414 | A#4133 3. 0@5? 12 449@@384&9 134 2.34 5.00
43516 AF- 13{r4; 41 |4, 98 36855 | Aln139 4.14%7%s 00 3438b01AF- 140 110. 32 6. 80
32080 AF-141 3.58 [7 50 28440 | AF-142 2166 675 27279 %5- 1B 5.68 7. 44
26066 AF- 144F-23 71 |614% 20744 | 521 31615 0.000008

AF-74 1.14 6.19 51934 0.054917

AF-75 1.12 5.03 33671 0.002399%

AF-77 1.09 6.41 32196 0.035148%

AF-151 1.13 5.28 137531 Bag Tree 1

Analysis®

AF-153 1.23 9.85 69630 0.004906%

AF-157 1.70 4.99 55449 0.006272%

AF-161 1.00 5.18 44404 0.000600

AF-165 1.88 7.17 34230 0.000035®

AF-166 1.20 8.54 33657 0.000009®

AF-167 1.31 5.69 33621 0.005400%

AF-168 1.00 7.66 33920 0.000013%P

AF-171 1.10 4.98 29658 0.004242®

AF-179 1.64 5.26 20115 Stepwise

Analysis(l)

AF-180 1.62 6.17 16255 0.005047®

AF-182 1.37 4.89 13651 0.005380%

AF-185 6.00 5.32 40323 0.005520%

AF-192 1.04 5.38 62756 0.000213%

* The statistical technique used to calculate a given p value is indicated by a footnote for each p value.
The statistical techniques used for these group analyzes were (1) a linear model, controlling for age and
gender; (2) classification trees;(3) a logistic regression model and (4) longitudinal analysis.

# Fold changes reported here are those calculated before adjustment for age and gender.

(b) Data from Pooled Gel Analysis
AF#

Fold Increase# MW (Da)

105108

PI
542

ATP-121 11.7
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AF-145 4.43 4.76 18069 AF-146 2.18 4.94 12790 AF-147 2.29 4.81 12790
AF-148 5.04 5.32 11382 # These features were identified as having a
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sa

di sease (and nore
pl es) are included in

each batch O%Fh§$[ S3ngl €S anallyz@d. T n [0kgeenbod| nent, the |evel of
expression [of a feature is determned relative toja background val ue, which
is defined AEJﬂMe ewel of si griesd9 obtaln@52$ron1a proxi mal regi on of the
i mge that {ar—+s equt-valent——areat he—pafticular feature in
questi on; angﬁ(g§ og§§|ns no sd%@tantia g“%?scer1able protein feature. In
a preferred aphoedl nentip the si gredds assodc]i sgoedd with an AF in the CSF of a
subj ect (e.lg a_subj ect sncpnrfﬂdAnfgha¥g§§—gL_knomn to have Al zheinmer's
di sease) |9 ARdfml ﬁéﬂ with refefence tjo*@he or pore Expression Reference
Feat ures (EF§§7"$5 cted Tthg same 2Pget- A3 wWill be apparent to one
of ordinarys iF inthe art, |such ERFs| may readily be determ ned by
conpari ng di Afasent | eaapl es usi| rigo technlquﬂs and protocol s such as the
Preferred Teechnology—Suttable %R%s—inc!“““ (but{are not limted to) that
descri bed |nAFHé7fo I4ét\}\,1 ng tabl &80 Tahl 33815? Expressi on Reference
Feat ures ERFEpHBo MW 4Ja) ERF- T 59094 188684205RF- 2] 6. 04 47450 As those of
skill inthe art will readily appreciate, the measured MW and pl of

AF-140 110.32 16.80 32080

AF-141 3.58 7.50 28440

AF-142 2.66 6.75 27279

AF-143 5.68 7.44 26066

AF-144 2.71 6.56 20744

AF-145 443 4.76 18069

AF-146 2.18 4.94 12790

AF-147 2.29 4.81 12790

AF-148 5.04 5.32 11382

# These features were identified as having a differential presence that is significant on the basis of having at least a

2-fold difference in mean intensity (i.e. a fold change threshold of at least 2) between Alzheimer’s CSF and

normal CSF.

For any given AF, the signal obtained upon analyzing CSF from subjects

having Alzheimer’s disease relative to the signal obtained upon analyzing CSF from

subjects free from Alzheimer’s disease will depend upon the particular analytical

protocol and detection technique that is used. Accordingly, those skilled in the art
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a given feature or protein isoformw || vary to sone extent depending on
the precise protocol used for each step of the 2D el ectrophoresis and for
| andmar k wabohisng. As 25 used herein, the terms "MN and PET/USawrwoasef i ned,
respectively, to nmean the apparent nolecular weight in Daltons and the
apparent isoelectric point of a feature or protein isoformas neasured in
careful accordance with the Reference Protocol identified in Section 6

bel ow. Wen wilenReftendihetanpiaboewy, hasedfonl theoprestnbdedenigion, ceanpildishare run in
duplicate or nunbe t riati measur ed nean
ol of an' 30 el Akgner S Fordhy (B LR ee tR) kel P bt TR O
measur ed rreaacdwmgio @B aﬁEythQprMﬁ:@Jath BéIEdloﬁ’EEEhhﬁﬂélinlﬁ&OB pagiculdBlat i s
typically l'ess than 5% Wer i.lled rt| n di verge from
the Referent® Wo?‘?f&tb"ie copggl; a?f‘anFr %?‘1 ’?‘?@#8?}?%? %%R%I@Flf%r med to
conpar e tshe dWbhseRdt Ihst b n a@d@ oﬁﬁtr@rcsmah@lerfrdrﬁ@fswmmovdﬁb%tfee (a) by

t he Reference Protocol and t he divergent. 5 The AFs of the i nvention

can be used,frapAl 7@5’6&‘%Isé1156¥56t(arkﬂlé’fl‘€8f’¥e&¥abl¥P%‘Bﬁ’ﬁ%‘iﬁ‘fe and #egpliNg €910l o t he dr ug
devel opment G REALIRERUEA ﬁ%hc}plga@éjl%ttét santplRNRaIHA0H SRMmboafmdnl®he
invention, CSF froma subject (e. a subj ect suspect ed of having

Al zhei mer' s lel gbexgeessipgo ﬁt}l?@e@i gomprydarlative loprheskeseundiveliequibeh 5t at i ve

detection of F- AF- 4,
AR5 ARG, REDG! égi\%(’gﬂgglénélgﬁt %’8& h%f o {‘E’%} féoﬁf thﬁ\l'im% tﬂiz\@i% AF- 17,
AF- 18, AR 13%quikileROn msump pAfiic @2y, feABredB queshAbn; 244 (W)EoRBins AF-subBtantidt- 27,

AF- 28, AF-29 AFli’l i“ft AF-32, AF-33, AF-34, AF-35, AF-36, AF-37,

AF- 38, AF- 3¢5gp@a SPIOA?%“ YUAF-42, AF-43, AF-44, AF-45, AF-46, AF-47,
AF-48, AF-49, AF150 prefdrred tmbAdimént, thfsighl asdidciated, witFanBAl inthe 88F of AF- 82,

AF- 83, AF-84, AF-85, AF-86, AF-87, AF-88, AF-89, AF-90, AF-91, AR-92, 15
AF- 93, AF- 9fUbIREt (66> 2 AEhiess SusRpetesdf haying gf kngwnyig havepzhgimer ssepsry is ar” 103,
AF- 104, AF- 1Q5malf¥ed %9 retbfenddd8 onébr hd@ ExplessidnlRefblendeliZatufds(BRFs) AF- 115, AF-
116, AF-117, AF-118, AF-119, AF-149, AF-150, AF-152, AF- 154 AF- 155,

AF- 156, 15AF-detgted apthesame AR 2gls As VAH begppargyt lo ge of adinagoskiljn thoart, AF- 172,
AF-173, AF- S%ZIflERﬂ:mgt%Qadl seldbBrmfea %1\7:2@15]%5 %\Zlﬁfere%'% sa]n%ﬁes L@El 183, AF-184,

AF- 186, AF-187 20 Al AF- 189, 191 in any SUI tabl e

combi nati on. teo!hndEesr edguoloatumdh are Bfcfured j@phrrmgef Shitabts/EREH inglpdee
conblnatlon uhject relative to CSF froma
subj ect or jecg&léﬁt%dlt rﬂg%%iﬂgﬁﬁe%lhe?}?emﬁ%?lg ase (e.g., a control sanple
or a previ ousl y determ ned reference range) indicates t he presence of

Al zhei mey, ’E?ﬁ r . enbodi ment of the invention, CSF froma
subj ect a e&?}ﬁ‘pﬁeﬁ“ {3885‘[ GBRSresis for quantitative detection of
one or m)re gkeihe foll oyl Nng AFs: AF- 52MW (Da)

ERF-1 5.94 18860

ERF-2 6.04 47450

As those of skill in the art will readily appreciate, the measured MW and pl of
a given feature or protein isoform will vary to some extent depending on the precise
protocol used for each step of the 2D electrophoresis and for lJandmark matching. As
25  used herein, the terms "MW" and "pI" are defined, respectively, to mean the apparent
molecular weight in Daltons and the apparent isoelectric point of a feature or protein
isoform as measured in careful accordance with the Reference Protocol identified in
Section 6 below. When the Reference Protocol is followed and when samples are run
in duplicate or a higher number of replicates, variation in the measured mean pI of an

30 AF or APl is typically less than 3% and variation in the measured mean MW of an AF
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AF-53, AF-54, AF-55, AF-56, AF-57, AF-58, AF-59, AF-60, AF-61, AF-62,
AF-63, AF-64, AF-65, AF-66, AF-67, AF-68, AF-69, AF-70, AF-71, AF-72,

AF- 73, AWG41/7540F 75, AF-77, AF-121, AF-122, AF-123, AF- 1PdT/USH/1D243,

AF- 126, AF-127, AF 30 128, AF-129, AF-130, AF-131, AF-132, AF-133, AF-134,
AF- 137, AF-139, AF-140, AF-141, AF-142, AF-143, AF-144, AF-145, AF-146,
AF- 147, AF-148, AF-151, AF- 153, AF-157, AF-161, AF-165, AF-166, AF-167,
AF- 168, AF- br API ARyigAly 18180 %. Whert 82, skilled 285an Wishasgo divargeifroor based

abundance of, sai d 0 r an I AFs in
fhe carCrr ot badl, AR b BimE hBlahe 38RGHIGNS SOk YRR
PCT/ US01/ 10208 pI R)UEHCBCPIF @fpraeinjigcirm dsrdeectd GbAtefeifcrerce Pravetase (e.g., a

control sanp reviously determ ned reference range) indicates the
presence of ( he%ﬁé?%ﬁ?&gn 'di sease. In yet another enbodi nent, CSF from a

subj ect iss anal yzad AlbY oPRe iRkfidn @R BOLRSY] Br é)&Enp%J@d}tdbﬁeaﬁng&eﬁﬁEﬁCtl on of
(a) one or nore AFs or any suitable 5 conbination of them whose decreased

abundance i riifeaatie 8T ths drygdsyelppraens pr Ehaffﬁéqcﬁfé?al Brofica J8 gne pmpodimeyt. 1 AF 2,

AF 3 AF 4 o D& Su cle 1 Z ()
AF-16, AF- 170%%e§nveﬁl:mg|:c_s%ﬁ“cln aéﬁ)&)&t (4 ubicbiap e QE{?H{% R AT %ﬂm AF- 25

AF- 26, AF- 2 discag) panalpreddy ZDAqiecg@ph%ﬁlssfpr qlmmta@ve detectign of gy ogmoregt. 35,

AF a6 AR ade R AN B AFLAr- LA ary A2, AlLTRE-8 Srafarid. oo

AF- 81, AB- 82AF-IF;-83]4, AL BY ADATS, 851 7/ARFSES, ARR98AF-20FABR], AE-280AFAB, 90

AF- 100, AF. Alodh SE2n 20 e bk Avags, AR AR ARax ke ARE AR e 197

PR T RIANEtY4  Ca T Y TR A O PR T
AF- 170, AF- 546, AF- %%*F 4&\#%%94& 1, AF: 7?7@6"7/&#’@'7% XE f?% UAF-181,

AF- 183, AF- 18432 A d8F- é‘sFAF1§57Apéé% J@‘&w AB-SR8AF-s8FAED0, ARB1 18k oand (b) one

or nore AFs or any conbi nati on whose incr eased abundance

i ndi cat €8 t He-Bi.edefbé oS, Ale%lAﬁe?S @Fg%éEs]é’O 401, AdEl@) AFAMS3 - AF- 54,

AF-55, AF- 56y p N Q6 103FARG07AKF38s, AﬁfFIﬁPAFAﬁiGAF 1/1\5 A&%ﬁ?AP“ﬁsGﬁF AF- 64,
AF-65, AF-66. AF-67, AF-68, AF-69, “AF- 70, AF- 73] AF- 74,

AF- 75, AF- 7716 AF-170 ATAFLSL AT 118FAFA39, A@li(B/AF ]!ﬁll @5154,&&13 158 AES6,127,
120 A gt i A A A A T 1D
151, AF- 153,17AFAR873, AAF146 AF-18F; ABS 78 AE-186 AFARB3]1 AF;18AFARG80, /13771,
A7 i {4800 0 A8y AT JERD, DSl ARUBELLETEo0! it o
abundance of one or more in any suitable combination of such AFs in the CSF from
the subject relative to CSF from a subject or subjects free from Alzheimer’s disease
(e.g., a control sample or a previously determined reference range) indicates the
presence of Alzheimer’s disease.
25 In another embodiment of the invention, CSF from a subject is analyzed by 2D
electrophoresis for quantitative detection of one or more of the following AFs: AF-52,
AF-53, AF-54, AF-55, AF-56, AF-57, AE-58, AF-59, AF-60, AF-61, AF-62, AF-63,
AF-64, AF-65, AF-66, AF-67, AF-68, AF-69, AF-70, AF-71, AF-72, AE-73, AF-74,
AF-75, AF-77, AF-121, AF-122, AF-123, AF-124, AF-125, AF-126, AF-127, AF-
30 128, AF-129, AF-130, AF-131, AF-132, AF-133, AF-134, AF-137, AF-139, AF-140,
AF-141, AF-142, AF-143, AF-144, AF-145, AF-146, AF-147, AF-148, AF-151, AF-
153, AF-157, AF-161, AF-165, AF-166, AF-167, AF-168, AF-171, AF-179, AF-180,
AF-182, AF-185, AF-192. An increased abundance of said one or more in any

suitable combination of such AFS in the CSF from the subject relative to CSF from a
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2D el ectrophoresis for quantitative detection of one or nore of the
follow ng AFs: AF-1, AF-2, AF-3, AF-4, AF-5, AF-6, AF-7, AF-8, AF-9,
AF- 10, AMWQBY7HAFR 14, AF- 15, AF-16, AF-17, AF-18, AF-19, PEI/PO01/1APIS21,
AF-22, AF-23, AF-24, AF-25, AF 30 26, AF-27, AF-28, AF-29, AF-30, AF-31,
AF- 32, AF-33, AF-34, AF-35, AF-36, AF- 37, AF-38, AF-39, AF-40, AF-41,
AF- 42, AF-43, AF-44, AF-45, AF-46, AF-47, AF- 48, AF-49, AF-50, AF-51,
AF- 32,  AF- 53ubj&droPubjdf-fRe froft Abfein®ls dibeaséfe. @5 cofifrol Sathpldira60, AF- 61,
AF- 62, AF-63, AF-64, AF-65, AF-66, AF-67, AF-68, AF-69, AF- 70 AF- 71,
AF-72, AF- 73revigustygleteppings refgsency gangppindipatesihe prgsensgofzlzhoimegpdispgse. 21 wo
01/ 75454 PCT/ Usoﬂ%qugcﬁher%ﬁrboﬁﬁeﬁtz CSﬁ‘E‘roﬁ?’a su% ecgigfan 7e@ By 2DF- 86, AF-87,
AF- 88, AF-89, AF-90, AF-91 : AF-95] AF-96, AF-98,
AF-99, AF- 1G{otrahosdis, fomcfuamztwcﬂdetem@i of (N:OHE@HIHONZAEW anARUiEdlE, AF- 108,

AF. 121 Rr. pogvirRiDndihey g aeciaserun e isgapde bibbepoflr 115, A0,
AF- 130, AF- 18dheinadsIi3RcasdR-c] 2F- 1, AFF-1,3YF-3 AFE-134F-5 AF-61 387, AIF-M@,@,AF- 141,
A 15 A o AE e R, s dp AT IArs A %0, AT AR02 E 120
i E et i o, ik
AF- 179, AF- 18034 AF-3% KF-30: AfRY/, ARF38; 84" 39A15FTIE§)AAFQ# %’6‘2 &E“‘%a;r‘ 44c_ 188,
AF- 189, 1AF- 19045 A48 Wr-AF, 25888, AE49l A2 soMaeL R RFLMseARat8I AFOD, Ahaoone or

nore AFs relative to an EXpI’eSSI on Ref erence Feat ur n@éERF) i ndi cat es t hat

Al zhei mer' s Ai-8bdde82,iAF-$t edebtt, AF$P. 4Fs§9e AFFY eAEn%éoﬁF A9, 4B ease in
one or fore AﬁFéiEBﬁ? é?tA}O 4, I AF-5, AFOOIA®-SRE WRDol R51196, Aﬁ'l@i M€ 18D Afhe AF/ ERF

ratios in a control 8 or a reférencé 15 fange i ndicates the presence
of Al zhei nerl0s, ftsIlFﬂs},@ﬁlasﬁé3 106-AF-10AFAB-102FAB 1 I0AE41 1 1ABESL 12, AB-144, AdfE115 AF 8,

RS, e (A 4310 o, e B St s A 20,
AF-31, AB- 3256AREI, AFAGH ATMREIET- 165 ABIGARBIIY, AF-I99, ARRT3ONAFS. 40,  AF-
AF 20 76, AT AR 7S NERTRGRF AR 41 AR AT Rl A g
AF- 87, AF- 887, Aﬁﬁ'-l@@ ATAESS) Q.F-18i; AE,19AEn D) oﬂ%rQﬁoreAFs%ﬂany%ﬂﬁﬁlau&F 96,

AF-98, AF-99, AF- 100, AF-101, AF-102, AF-103, AF- AF- 105, AF-107,
AF- 108, AF- Pi@leﬁwh?ﬂmfe%ﬁg ghupdange indjcgtes fe pfgsgnce %lm%ﬁ 15658¢ AF_ 118,

AF-119,  AF- 149 Apfd he0s3, Alr-541 2%, 550K et ARART; AB38, ASFSQ@QF 6OFARLB9, AWF- 160,
AF-162, AF-163, AF-164, AF-169, 25 AF-170, AF-172, AF-173, AF-174, AF-175,

AF- 176, 28F- F27AFAR, AB®4, AR5 eAF-6ArAF-§3AF-A% ARBGO, ATE10, dd-7 \AFt 8% AFAF. 188,
AF-189, AF- 180, pAl- ARLsakf 75UANEAB] @ ATS ) AF-123, AF-124, AF-125, AF-126, AF-

127, AF-128, AF-129, AF-130, AF-131, AF-132, AF-133, AF-134, AF-137, AF-139,

AF-140, AF-141, AF-142, AF-143, AF-144, AF-145, AF-146, AF-147, AF-148, AF-

151, AF-153, AF-157, AF-161, AF-165, AF-166, AF-167, AF-168, AF-171, AF-179,
25  AF-180, AF-182, AF-185, AF-192.

In yet another embodiment of the invention, CSF from a subject is analyzed by

2D electrophoresis for quantitative detection of one or more of the following AFs:
AF-1, AF-2, AF-3, AF-4, AF-5, AF-6, AF-7, AF-8, AF-9, AF-10, AF-13, AF-14, AF-
15, AF-16, AF-17, AF-18, AF-19, AF-20, AF-21, AF-22, AF-23, AF-24, AF-25, AF-
30 26, AF-27, AF-28, AF-29, AF-30, AF-31, AF-32, AF-33, AF-34, AF-35, AF-36, AF-
37, AF-38, AF-39, AF-40, AF-41, AF-42, AF-43, AF-44, AF-45, AF-46, AF-47, AF-
48, AF-49, AF-50, AF-51, AF-52, AF-53, AF-54, AF-55, AF-56, AF-57, AF-58, AF-
59, AF-60, AF-61, AF-62, AF-63, AF-64, AF-65, AF-66, AF-67, AF-68, AF-69, AF-
70, AF-71, AF-72, AF-73, AF-74, AF-75, AF-76, AF-77, AF-78, AF-79, AF-80, AF-
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for this purpose. In another specific enbodi rent, one may measure one or
nore Afs in a test sanple, and conpre themto an ERF, as a nethod for
detecti ngvo he7asesence of Al zheinmer's di sease. Thus, an POTNUS@EWIISN one or
nore AF/ERF ratios in a test 30 sanple relative to the AF/ERF ratios in a
control sanple or a reference range indicates the presence of Al zheiner's
di sease; AF-52, AF-53, AF-54, AF-55, AF-56, AF-57, AF-58, AF-59, AF-60,
AF- 61, AF- 6381, AF-333ATAB; SB-84ABF S5, AEdSé&&F BARAIG 88, AF-88AF-9QRARBY], M- 70,

AF-71, AF-7 +o<AkE 1 AF- 125,
A 126, nE 3T Rp ABR KRt G SReanSh Ao eganilny Afuobardes: o

01/ 75454 PC‘IZXIU&M/AIOHIBAFA]W;LBHJOAEAHMO ANFLI3AF-1AE; ABQ 14,A82-115 AFAF- 142,

AF- 161, A 16 At TR LAY AT ofr 1R AT RPN AR 10 167

AF- 185, AF- 102127, e-\fsmg AM@%EB 1BOrAR-N3 5 ARIII0AE-133, AP-134 fAR- wﬁmenbodl ment
of the invention om a_ subject is_anal zed % 4%D el etg)télgqhé;r esis for
guantitati vel3 89@%&90@%1 (Aé-jl%é‘FOlﬂ3n%Fé44}\ ]y st 2F-1¢dnbi nat i on
of them mo&ﬁl@@%ﬁ?ﬁﬁ%ﬁﬁﬁ 1581 AR( $3, AP3153L IA@SltSSS&PnB@ ARl gt iare to the
AF/ ERF ratlo(s) i'n a control npl e indicates the resence of Al zheiner's

Di sease, 189, ARGE6Q, ARE6 D AFAF623AF;61P534AFAﬁ45°*F NS, @F-16, AF-18F, BF-108_ 9
AF- 10, AF- 13 5 1 {17 4A AF-21,
A 22, A 2R MR AT A APAT R A L7 s AT 0 AT AT
AF- 32, Al 331,78AE[-3349 AQIFJ&B,AFAQBQP 18AFAB-Z 83,8381, AEFL%QAFAlgjﬂ-@E 18&- 41,
AF-42. AF-43 - 8 F- AF-

AF-76. AF- 77TAR %3 192@%’191 g‘gs ‘QFE'J%W}%‘? ‘%‘3 ra“Ar?fé? °“7x|9?’§‘ fe NS g5,
AF- 86, AF- 8%e¢laffe t38n BAbreSQon RéfefOce Miatudel (ERAT irfdateAHa® Blzhtimelf-diSehse AF- 95,

AF-96. AF-98. AF-99. AF-10Q0, AF-101, AF-102. AF-10 4. . AF-105,
AF- 107, AF- 1DBreseRE_ ippappecific gmyodingenty 3 decrease 1j phe O%E‘“’f@F’E&ﬁfdff%m nE- 117,

AF-118, AF- I39pleAbimb4&ste dAEab®dio tFALBRE réttos 154 corfifol ddniple ffa ibfeencAF- 159,
AF-160, AF-162, AF-163, AF-164, AF-169, AF-170._ AF- 172 AF 173 AF-174, AF-

175, AF-1b76 rapgeindigatesphe pregencoef. Algheimpys dispase; AF-1) dF-2, AF-1.95-4.4F-987,

AF-188, 20 Al 88k 7ARFROAE ARELALAFR) ARD@, AR (¥DRE 1AFAF.187 ARNY, £RNDI Nat i on
of them whose ‘i ncreaséd AF/ ERF rati Onﬂ%@l n a test sg%rgl e relative to the

AF/ ERF rat i dOsPpFi, AFIntFe2, AFSIphE-24 a1 426 BT SR REATDR. Az hei mer ' s
A 60, A 620 AL AT Y i anSaRse S s M A e,
AF- 70, AF- 7141 AF-@ZAFMB AB;44ARFAS, ABRJR6 /AT - 4755’3&17423 1234%%1120.,,%,@, AF-123,
A 133, B T8 1579 AED3Sr rarig: A 1A o4 g - o6 AP AT 152

88, AF-89, AF-90, AF-91, AF-92, AF-93, AF—94, AF-95, AF-96, AF-98, AF-99, AF-

100, AF-101, AF-102, AF-103, AF-104, AF-105, AF-107, AF-108, AF-110, AF-111,

AF-112, AF-114, AF-115, AF-116, AF-117, AF-118, AF-119, AF-149, AF-150, AF-

152, AF-154, AF-155, AF-156, AF-159, AF-160, AF-162, AF-163, AF-164, AF-169,

25  AF-170, AF-172, AF-173, AF-174, AF-175, AF-176, AF-177, AF-178, AF-181, AF-
183, AF-184, AF-186, AF-187, AF-188, AF-189, AF-190, AF-191 are suitable AFs

for this purpose. In another specific embodiment, one may measure one or more Afs
in a test sample, and compre them to an ERF, as a method for detecting the presence
of Alzheimer’s disease. Thus, an increase in one or more AF/ERF ratios in a test

30 sample relative to the AF/ERF ratios in a control sample or a reference range indicates
the presence of Alzheimer's disease; AF-52, AF-53, AF-54, AF-55, AF-56, AF-57,
AF-58, AF-59, AF-60, AF-61, AF-62, AF-63, AF-64, AF-65, AF-66, AF-67, AF-638,
AF-69, AF-70, AF-71, AF-72, AF-73, AF-74, AF-75, AF-121, AF-122, AF-123, AF-
124, AF-125, AF-126, AF-127, AF-128, AF-129, AF-130, AF-131, AF-132, AF-133,
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AF- 143, AF-144, AF-145, AF-146, AF-147, AF-148, AF-151, AF-153, AF-157, AF-
161, AF-165, AF-166, AF-167, AF-168, AF-171, AF-179, AF-180, AF-182,

AF- 185, WOoL%54 30 I n a preferred enbodi nent, CSF from aPEDR&EC109(8S

anal yzed for quantitative detection of a plurality of AFs. 5.2 Al zheiner's
Di sease- Associ ated Protein Isoforns (APIs) 23 WO 01/75454 PCT/ US01/ 10908

I n anot her aspect of the invention, CSF froma subject, is analyzed for
quant it at i veAltiedde AH-18Y, aF-1868cAB1 40t 144, Affei42eAFd 4B) Aled4h -AR5 b Mgt ed

A shei mer o AR, Ay sy RE SRR T A R RE TR AP B RUR0E ac i s
wel | known iAF-16& Adr-171, AFJI7T9EAE-3 3@rAR-e32) ATeM8ShAFaRp aesaablaaFofee or nore

variants forgg ‘g@goforns) that differ in amno acid conposition (e.g. as a
result of al'M&PHEPI%e nRNA or prenmRNA processing, e.g. alternative

splicingsor |im tegaRiel &abothsnt optheﬂsveﬂudne@gttfmafa shibfeb ek emdlyzal by
post-transl ati onal nodification ¥cosy| ation, phosphoryl ati on,

acyl ation), 2telegsigphoregpfor HHQHU&YUHF é‘?t?FémBP (a1 eR PraBeTe AP 28X FUitaBlequence can
differ int h:%hﬁ)mghor} e wildie ROLDised ﬂ/ﬁﬁ@'rﬁﬁf(s)ﬁn Di3£aR e AR 0Cahed

Protein Isofornf ers to a protein isoform that is differentially
present in @WERmeOéS)smbp@mol sranplnigdichtehibp peesense df Alzhsimer’s Bigsaseed wit h CSF

froma subj gct .AP“Jé %%F%'%P%‘ Kﬁé Ard 3828 A, g‘fﬁﬁ Qlﬁﬂﬁ’%@ 1A 80 e

descri bed héréin ‘e amno aci d’sequenci'ng G Vere I'sol at ed,
subj ect e tmﬁnﬁgtmﬂ@sﬂﬂém axid 1 - 1% AF-2y Affedls AFS225 AEeX3r ey 4F2Si ng i n

this instanc e h P, of referr Iogy it
bei ng under ggﬁ A?l‘ﬂgS W?&Wﬁ%&#%‘*ﬁ% g‘??’oﬁ% 51903,
repr esent at i AR3DUAR-BOIAF- egtAF g0 i Are4 QTAR4Te APMBe AFL4IN AFQSe ABKIG| ABd7i n the art
can identify _sequence i nf ormation_from proteins naIy eggb ggéi

S ral

spect r omet ry’*%ﬁ%i’/*ﬁ 49 %é%”ﬁ%&s%é@r m‘?’frzﬁ égl

i nterpretat Imsmgﬂ%ﬁw Aqag@b@sw AF-searcdy, mgoom[:sm szpApmof some of
t hese nmet hods and tool's can ound at the Swiss Institute of

Bi oi nf or'at i A 9etr-87.t4F-86, /ﬂf % A‘E R Tel(9add-10k/ AF-ARY AE0dFoldan
Mol ecul ar Bﬁg R?f%&:%\é Aﬁmé'%ﬁﬂt Mz”ﬁ?ﬂlﬁf@#us AF-116, AF-
ervi ces/ Pept

hei del berg i deSear’ 'dentification of APls was perforned
using the SEQUERTIS eS¢, pdotioant(IBAgARISAIAF-13498F; 155, ARS0.99E15Nas s

Spectrom 5. 816,79,00% M1 URL B CLLA ok | ANURY TSR, 306L 1A Ol YD C

di gest pepti‘des ds describe l'es;iTnfra rst group
conpri ses of17APAB-1U61AF-ATE Ad%thzeAﬁek%lenF{lBE ATSR4)AFs186) AF187, ABBBH1g

Al zhei rrerO S lgll" ?g& ?4& @O %ﬁr ?or\{\é (grr}nérg %ngo'; ar%]; cosm%bha 1%}1%f [h(er%ew (rJS%m
increased AF/ERF ratio(s) in a test sample relative to the AF/ERF ratio(s) in a control
saﬁple indicates the presence of Alzheimer’s Disease, i.e., AF-52, AF-53, AF-54,
AF-55, AF-56, AF-57, AF-58, AF-59, AF-60, AF-61, AF-62, AF-63, AF-64, AF-65,
AF-66, AF-67, AF-68, AF-69, AF-70, AF-71, AF-72, AF-73, AF-74, AF-75, AF-77,

25  AF-121, AF-122, AF-123, AF-124, AF-125, AF-126, AF-127, AF-128, AF-129, AF-
130, AF-131, AF-132, AF-133, AF-134, AF-137, AF-139, AF-140, AF-141, AF-142,
AF-143, AF-144, AF-145, AF-146, AF-147, AF-148, AF-151, AF-153, AF-157, AF-
161, AF-165, AF-166, AF-167, AF-168, AF-171, AF-179, AF-180, AF-182, AF-185,
AF-192,

30 In a preferred embodiment, CSF from a subject is analyzed for quantitative

detection of a plurality of AFs.

5.2 Alzheimer’s Disease-Associated Protein Isoforms (APIs)
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Al zhei ner' s di sease. The am no acid sequences of peptides produced from
these 30 APIs by proteolysis using trypsin and identified by tandem nass
spectronmawoyl/zae4 dat abase searchi ng using the SEQUEST prPpQT/@fe1zn0e08 i st ed
in Table IV, in addition to their corresponding pls and M\. For one API,
the partial sequence information derived fromtandem nmass spectronetry was
not found to be described in any known public database. This APl is |isted
as "NOVEL' in Tab endther aamt (Ifhi@ipmntiblalcsﬁﬁqma subjanD i9dyapsadipbr PCT/ US01/ 10908
aci d sequence f.ar er i td.0g: .t he M5/ MS
spect rum of q(uamﬂ%tweraa eCTtmn gs? n%%élel‘g lee Aﬁ%ﬂﬁ%&% 3%33% ?bgoﬁﬁlieﬁnitr & Exarrpl e infra,
is given | n Ia'cffbﬂne (IAXQIs) eT@lﬁd)IecﬂcMnngNﬁiestnBBMIMﬁ&ls of AAFkeimer’ SDBpweobs havi ng
Al zhei ner' s di se AF# | # A Aci ences of MANDa) Tryptic

i gost | Pept i RRDHENSF PR CY RS 76 FRGUa o NPT | GOEYAVVCR
AF-1 API '524%)rd>tb1|ﬂ|n|r_a'§m5ﬂ8sseéag&elﬁﬂwvmﬁm&@ﬁ(ﬁaonﬁﬁtﬁatﬁﬁferiln SGELEQEEER,
4.28 21349 EEEEEMAWPQGA.FR AF-3 APl -48 LVNI YDSMNPLR, 8.10Q 34846

VI VWWMRNI GEK, ﬂlmm%i:@&mmﬁﬂ@nm 239 gt elAiepatire PRNA apnemRNAE 6 AP - 2
TEAYLEAIR 4. DMeiuifbdpitRe o Pfﬁ}JRE&éE\D%gsé) &%s %Qgs%ﬁ%f differedtidiP! -
AETYEGVYQCTAR 5 §6768 AF-"10 17694 GEVQAIVLGQSTEELR
WEQAVETEPEFEEEIRransJELEE@mmAa@nFée SABYS@Y AL, @mow&@m@@ewma@ni@r17694 AF-13
API <4 HYDGSYSHCER: il BARRG RGP nce dk BRMVERRARLr FIvh 0Pl -52

ADLSG TGAR,
10  both. "Alzheimer’s Disease -Associated Protein Isoform" refers to a protein isoform

that is differentially present in CSF from a subject having Alzheimer’s disease
compared with CSF from a subject free from Alzheimer’s disease.

Two groups of APIs are described herein by the amino acid sequencing of
AFs. APIs were isolated, subjected to proteolysis, and analyzed by mass

15  spectrometry using in this instance the methods and apparatus of the Preferred
Technology, it being understood that the preferred technology is set forth as
representative but not restrictive of the invention. One skilled in the art can identify
sequence information from proteins analyzed by mass spectrometry and/or tandem
mass spectrometry using various spectral interpretation methods and database

20  searching tools. Examples of some of these methods and tools can be found at the
Swiss Institute of Bioinformatics web site at http://www.expasy.ch/, and the European
Molecular Biology Laboratory web site at www.mann.embl-
heidelberg.de/SerVices/PeptideSearch/. Identification of APIs was performed using
the SEQUEST search program (Eng et al., 1994, J. Am. Soc. Mass Spectrom. 5:976-

25  989) with uninterpreted tandem mass spectra of tryptic digest peptides as described in
the Examples, infra.

The first group comprises of APIs that are decreased in the CSF of subjects
having Alzheimer’s disease as compared with the CSF of subjects free from
Alzheimer’s disease. The amino acid sequences of peptides produced from these

30  APIs by proteolysis using trypsin and identified by tandem mass spectrometry and
database searching using the SEQUEST program are listed in Table IV, in addition to
their corresponding pls and MWs. For one API, the partial sequence information
derived from tandem mass spectrometry was not found to be described in any known

public database. This API is listed as ‘NOVEL’ in Table IV, and the partial amino
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El GELYLPK AF- 14 API - 243 FEDGVLDPDYPR 4. 72 63166 AF-15 API-53 ELDESLQVAER
4.47 38970 AF-15 API-244 TEVQLEHLSR 4.47 38970 AF-16 API-54 EGPVLILGR
5.19 4680 00434 APl -5 EPGEFALLR, 5.82 50294 TALASGGVLDASGDSR/10MBAAVPDPR,
VAVHLVCPSR AF-18 API-55 |VI GWDVAASEFYR, 4.87 49219 LGAEVYHTLK AF-18

API - 245 VEQATQAI PVER 4. 87 49219 AF-21 API-6 LSPYVNYSFR, 5.40 141094 25 WO
01/ 75454 PCT/ US01/ 10908 AF# API# Am no Acid Sequences of PI MA(Da) Tryptic
Di gest Pept i diglssequesBde/BGAYAGTART veKPRRSESWIRnterpre)@RThd MSKMOERCAFI22 AP - 56

4,93 133773 T SPEEEICRAL e A I e o e o R g 7

| PTTFENGR 4. 50 32473 AF- 23 API -8 EDEEEEEGENY(QXK, 4.50 32473

| VOPSPSGK,  IRIEVFART AR 24y Hﬁﬁﬁf\é@%%éh@%ﬁ@@%% 66° A 26 AP - 14

TM.LQPAGSL GHYAFRER, APE: 3230hino Acid Seguences of MW (Da)
Tryptic Digest Peptides
AF-1 API-47 EDYICYAR, 4.79 150081
GKPPPSFSWTR,
QPEYAVVQR
AF-1 API-242 IIMLFTDGGEER, 4,79 150081
FVVTDGGITR
AF-2 API-1 SGELEQEEER, 428 21349
EEEEEMAVVPQGLFR
AF-3 API-48 LVNIYDSMPLR, 8.10 34846
VIVVWNNIGEK,
YLELFQR
AF-5 API-49 DCSGVSLHLTR 7.34 36554
AF-6 API-2 TEAYLEAIR 4,91 29812
AF-8 API-194 DGNPFYFTDHR 4.93 187927
AF-9 API-3 AETYEGVYQCTAR 5.21 136768
AF-10 API-50 FWDYLR, 5.19 17694
GEVQAMLGQSTEELR
KVEQAVETEPEPELR
SELEEQLTPVAEETR
AF-10 API-51 VNSDGGLVALR 519 17694
AF-13 APIl-4 HYDGSYSTFGER, 6.01 184530
VGFYESDVMGR,
LPPNVVEESAR
AF-14 API-52 ADLSGITGAR, 4.72 63166
EIGELYLPK
AF-14 AP|-243 FEDGVLDPDYPR 4.72 63166
AF-15 API-53 ELDESLQVAER 4.47 38970
AF-15 APl-244 | TEVQLEHLSR 4.47 38970
AF-16 API-54 EGPVLILGR 5.19 46876
AF-17 API-5 EPGEFALLR, 5.82 50294
TALASGGVLDASGDYR,
YEAAVPDPR,
VAMHLVCPSR
AF-18 API-55 IVIGMDVAASEFYR, 4.87 49219
LGAEVYHTLK
AF-18 API-245 | VEQATQAIPMER 4.87 49219
AF-21 API-6 LSPYVNYSFR, 5.40 141094
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APEAQVSVQPNFQQDK AF- 27 APl - 15 W.QGSQELPR 5. 33 141371 AF-27 API-58

LSPYVNYSFR, 5.33 141371 AETYEGVYQCTAR, GKPPPSFSW'R,

| DADTI | FSNVQER,

NALGAI HHW®@VR7548-- 28 APl - 16 | ALVI TDGR 5. 13 158568 AF-28 APCT/HS01/10908

ALYLQYTDETFR, 5.13 158568 (SEDSTFYLGER,

GAYPLSI EPI GVR AF-29 API - 196

LVGGPMDASVEEEGVR 9. 22 47059 ALDFAVGEYNK AF-30 API-17 LAAAVSNFGYDLYR, 5.67
48057 TSLEDFYLDEER AF-31 API-60 YI ETDPANR, 6.07 91258 AGALNSNDAFVLK,

HVWPNEVWOR [Aki32 RIS B ddSeqfontct #8958 TALARWRYRDASGDYR,
VAVHLVCPSR AF- 34 APl - 61 TOTliobipls; Peptied 145408 FFEECDPNK 26 | WO 01/ 75454
PCT/ US01/ 10908~ AR APTH# AMAcAGYacTagduences of pl M[Da) Tryptic Di gest
Peptides AF{35 APl 62 QQTH t\%ﬁ@ Fgl 18623 | SELEEQ.TPVAEETR| AF-37 API-19
DVI ATDKEDVARK, 6.9[L 33523 'FVEGLPI NDFSR, | EVGVYEALK| AF-38 API-63
LSELI QPLPLER__6_47] 20535 | \NPECBESNVOER pavTAVCR
AF-22 | API-56 | EGLDLQVLEDSGR, 4.93 133773
LICSELNGR,
RTMRDQDTGK
AF-22 | API-57 | YIFHNFMER, 4.93 133773
SPEQQETVLDGNLIIR,
NGIDIYSLTVDSR,
ILDDLSPR
AF-23 | API-7 IPTTFENGR 4.50 32473
AF-23 | API-8 EDEEEEEGENYQK, 4.50 32473
GEAGAPGEEDIQGPTK,
HLEEPGETQNAFLNER
AF-24 | API-9 EGPVLILGR, 5.31 46663
IVQFSPSGK,
NNLVIFHR
AF-25 | API-10 | ASSIIDELFQDR 5.68 36700
AF-26 | API-14 | TMLLQPAGSLGSYSYR, 8.11 32305
APEAQVSVQPNFQQDK
AF-27 | API-15 | WLQGSQELPR 5.33 141371
AF-27 | API-58 | LSPYVNYSFR, 5.33 141371
AETYEGVYQCTAR,
GKPPPSFSWTR,
IDGDTIIFSNVQER,
NALGAIHHTISVR
AF-28 | API-16 | IALVITDGR 5.13 158568
AF-28 | API-59 | ALYLQYTDETFR, 5.13 158568
QSEDSTFYLGER,
GAYPLSIEPIGVR
AF-29 | API-196 | LVGGPMDASVEEEGVR 9.22 47059
ALDFAVGEYNK
AF-30 | API-17 | LAAAVSNFGYDLYR, 5.67 48057
TSLEDFYLDEER
AF-31 | API-60 | YIETDPANR, 6.07 91258
AGALNSNDAFVLK,
HVVPNEVVVQR
AF-32 | API-18 | EPGEFALLR, 8.17 48958
TALASGGVLDASGDYR,
VAMHLVCPSR
AF-34 | API-61 | TGLEAISNHK, 4.54 145408
FFEECDPNK
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YTNW QK AF- 39 API -64 CSVFYGAPSK 7.50 35510 AF-39 APl -65 LVNI YDSMPLR, 7.50
35510 YLELFQR AF-40 API-20 | TWBNPPAQGAR, 7.29 38617 VGGVQSLGGTGALR,

| GADFLARWOBASYBER,

H YLLPSGR AF-41 APl -22 LEGEACGVYTPRPET/8S011103085 AF- 42

APl - 66 LI VHNGYCDGR 5. 04 18662 AF-43 API-67 LGPLVEQGR, 9.83 14065
LEEQAQQ R AF-43 API - 68 LVGGPMDASVEEEGVR 9. 83 14065 AF-44 API-69 EELLPAQDI K
6.63 102328 AF-44 API-70 GCPTEEGCGER, 6.63 102328 AASGIONNVLR AF-45

API - 23 ALYYDLAGSPDI HEmYK, |Gl AEe38uentdsloDT V] APQK, | MAMBYSNFGYDLYR,
TSLEDFYLDEER AF- 46| API - 24 |TirptdrivgdayPeptdegl 19802 AH-46 APl - 197
QSLEASLAETEGRF.Z 7L AFPE0Z | OGN AF- 46 AP 2188 YERERTAGR g 71 19802
AF-47 APl -23 EPGEFALLR 5,99, d gélFQASCIJ\/LDASGDYR YEAAVPDPR,
VAVHLVCPSR |-AF—48aPI 71 Yt Potond 5 ho 195330 AR FOESPR—AF- 49 AP| - 26
GLVSWGN PCGSIAF-§, ot ABY 76 | IMEBBEERIAIR 27 WO [ 61917545455 T/ USO]/ 10908  AF#
APl # Anmi no /;ci d Sepuences |GINFEELTAN Da)
FVEGLPINDFSR,
EVGVYEALK
AF-38 API-63 LSELIQPLPLER, 6.47 29535
LVHGGPCDK,
EKPGVYTNVCR,
YTNWIQK
AF-39 API-64 CSVFYGAPSK 7.50 35510
AF-39 API-65 LVNIYDSMPLR, 7.50 35510
YLELFQR
AF-40 API-20 ITWSNPPAQGAR, 7.29 38617
VGGVQSLGGTGALR,
IGADFLAR,
NFGLYNER,
HIYLLPSGR
AF-41 API-22 LEGEACGVYTPR 5.85 17345
AF-42 API-66 LIVHNGYCDGR 5.04 18662
AF-43 API-87 LGPLVEQGR, 9.83 14065
LEEQAQQIR
AF-43 API-68 LVGGPMDASVEEEGVR 9.83 14065
AF-44 API-69 EELLPAQDIK 6.63 102328
AF-44 API-70 GCPTEEGCGER, 6.63 102328
AASGTQNNVLR
AF-45 API-23 ALYYDLISSPDIHGTYK, 6.04 46998
ELLDTVTAPQK,
LAAAVSNFGYDLYR,
TSLEDFYLDEER
AF-46 APl-24 THPHFVIPYR 4,71 19802
AF-46 API-197 QSLEASLAETEGR, 4,71 19802
YENEVALR
AF-46 AFI-198 YEELQQTAGR 4,71 19802
AF-47 API-25 EPGEFALLR, 5.99 49664
TALASGGVLDASGDYR,
YEAAVPDPR,
VAMHLVCPSR
AF-48 API-71 YLELESSGHR, 5.32 122332
AFLFQESPR
AF-49 API1-26 GLVSWGNIPCGSK, 6.94 27576
EKPGVYTNVCR
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Tryptic Digest Peptides

DSCQGEDSGGPLVCGDHLR  AF-49 API - 27 TMLLQPAGSLGSYSYR

6.94 27576 AF-50 API-72 NVPLPVI AELPPK 6.82 71337 AF-50 API-73 CFEPQLLR,
6.82 7133V0 0EGRPSLTR AF-50 API-199 YWNDCEPPDSR, 6.82 7133FCT/DSHVA0DISFFEDTER,
GCEGTGYFVDFSVR AF-50 API-200 VYLFDFPEGK, 6.82 71337 Cl SI YSSER AF-51 API -28
ASSI | DELFCQDR 5. 70 34388 AF-51 API-30 SADTLWDI K, 5.70 34388 LKDDEVAQLK,

LI APVAEEEAT

APl - 201 LPPN\AAEES,

AF- 81 API - 2(

LLEACTFHSAK,|

QVDFEL L CONG!

D2 GEAS

RABI#52 ]
CVEDW\EY

8 plL VESG
SSONI O

PNNK AF-76 APl -86 EGPVLILGR._5.59 45537 NNLVI EHI
| AR BB \cidABgBhcedll - 8!
SEDRYc oesBPepidEe9 V]

CBWIDR GGSL
FPSVLR AF-

R AF-79
R 5.43 78299
B2 API - 89

6. 69

74838 |

1OBCLENSEDRL VBB

APl - 90

DQYELLCR,

5. 81 71920

CALVPVLAENYH

CAl GHEETCX,

\’A_}T—' &;II

FAF-49| ECWBAENTE

EEAL A AG SPERR & SSS

Agos G

ISHEE\NQL QS

<1

EPVL
PNPOT N AN A

\'4

AF-50

R

API-73

| NVE L

CFEPQLLR,
EQPPSLTR

~ A (=] \{III

T7IYVI\V

6.82

71337

LAK,

W
102 DQYELLCR

AF-50

API-199

YWNDCEPPDSR,
DSPVLIDFFEDTER,
GGEGTGYFVDFSVR

6.82

71337

AF-50

API1-200

VYLFDFPEGK,
CISIYSSER

6.82

71337

AF-51

API-28

ASSIIDELFQDR

5.70

34388

AF-51

API-30

SADTLWDIQK,
LKDDEVAQLK,
LIAPVAEEEATVPNNK

5.70

34388

AF-76

API-86

EGPVLILGR,
NNLVIFHR

5.59

45537

AF-79

API-201

LPPNVVEESAR

5.52

142378

AF-81

API-88

LVESGGGLVQPGGSLR

5.43

78299

AF-81

API-202

GEASVCVEDWESGDR,
VSSQNIQDFPSYLR

543

78299

AF-82

API-89

LLEACTFHSAK,
HSTVLENLPDK

6.69

74838

AF-83

API-90

DQYELLCR,
QMDFELLCQNGAR,
IECVSAENTEDCIAK,
SPDFQLFSSSHGK,
GSNFQWNQLQGK,
CGLVPVLAENYK,
WCTISNQEANK,
FDQFFGEGCAPGSQR,
EPVDNAENCHLAR,
WCAIGHEETQK,
HSTVLENLPDK

6.81

71920

AF-84

API-91

DNPQTHYYAVAVVK,
DQYELLCR,
QMDFELLCQNGAR,
VTCVAEELLK,
WCTISNQEANK,
EPVDNAENCHLAR,
FDQFFGEGCAPGSQR,
HSTVLENLPDK

6.94

73402

AF-85

API-92

IPIEDGSGEVVLSR

7.10

73878
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QVDFELLCONGAR,  VTCVAEELLK, WCTI SNQEANK, EPVDNAENCHLAR, FDQFFGEGCAPGSQR,
HSTVLENLPDK AF-85 API-92 | PI EDGSGEVWLSR 7. 10 73878 28 WD 01/ 75454

PCT/ USOIMO80B45AF# APl # Am no Acid Sequences of Pl MA DapCTiuggtiogosDi gest
Pepti des AF-85 API-93 DQYELLCR, 7.10 73878 FDQFFGEGCAPGSQR,

SPDFQLFSSSHG&K, EPVDNAENCHLAR, CGLVPVLAENYK, HSTVLENLPDK AF-87 API-95

ECCHGDLLECADDR, 5.95 64179 | YEATLEDCCAK, LGEYGE LI VR DVFLGITFLYEYSR,
FQPLVDEPK AR-8% AP| AP GYTQRUAMRd Seq3Dcd®1 55 | pACDFLEAMYNBRLOR | AF- 90 API - 98
LPLEYSYGEYR|7. 61 6P945 AH-ToptigpgeshBeptifeEEL VR| 8. 16 56352 DPVOEAWAEDVDLR,
G FPVLCK, R EAVRPASE 10aMRLEAR) 1 LSCAEDYLSLMONR, | 6368 44068
LGEYGFQNALI VR, Y| CENQDTI Ea%pp@ﬁ&'@ﬁié@d)pﬁ, DVFLGTFLIYEYSR, HPIDYSVSLLLR
AF- 103 API-102 | NHGE LYDEEW’SF%F%E’F&S%Z%‘?(,
EPVDNAENCHLAR,
CGLVPVLAENYK,
HSTVLENLPDK
AF-87 | API-95 | ECCHGDLLECADDR, 5.95 64179
IYEATLEDCCAK,
LGEYGFQNALIVR,
DVFLGTFLYEYSR,
FQPLVDEPK
AF-89 | API-97 | GYTQQLAFR, 5.39 65155
AGDFLEANYMNLQR
AF-90 | AP-98 | LPLEYSYGEYR 7.61 62945
AF-91 | API-99 | LFEELVR, 8.16 56352
DPVQEAWAEDVDLR,
GIFPVLCK,
GDYPLEAVR
AF-100 | API-101 | LSCAEDYLSLVLNR, 6.08 44068
LGEYGFQNALIVR,
YICENQDTISTK,
CCTESLVNR,
DVFLGTFLYEYSR,
HPDYSVSLLLR
AF-103 | API-102 | INHGILYDEEK, 5.93 42722
EIMENYNIALR,
ITCTEEGWSPTPK
AF-104 | API-103 | YVMLPVADQEK 5.09 42184
AF-105 | API-104 | GSPAINVAVHVFR 5.19 42184
AF-107 | API-107 | ITVWDALHEIPVK, 7.26 33226
DNLAIQTR
AF-107 | API-210 | KLVVENVDVLTQMR 7.26 33226
AF-108 | API-108 | GYCAPGMECVK, 7.54 33136
GTCEQGPSIVTPPK,
AGAAAGGPGVSGVCVCK
AF-114 | API-111 | See Table IX 6.80 18741
API-112
AF-117 | API-113 | KVEQAVETEPEPELR, 4.65 13983
SELEEQLTPVAEETR
AF-119 | API-114 | GTFATLSELHCDK, 7.23 11699
VVAGVANALAHK,
LLVVYPWTQR
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El MENYNI ALR,

| TCTEEGWSPTPK  AF-104 API - 103 YVMLPVADCEK 5. 09 42184 AF-105

APl - 104 GSPAI NVAVHVFR 5. 19 42184 AF-107 API-107 | TVWDALHEI PVK, 7.26 33226
DNLAI QTRWO-o1/BASAPI - 210 KLVWENVDVLTQWR 7. 26 33226 AF- 108P&RIUSWIOB908
GYCAPGMVECVK, 7.54 33136 GICEQGPSI VTPPK, AGAAAGGPGVSGVCVCK AF-1 14 API-111
See Table 1 X 6.80 18741 API-112 AF-117 API-113 KVEQAVETEPEPELR, 4.65 13983
SELEEQLTPVAEETR AF-119 API-114 GIFATLSELHCDK, 7.23 11699 VWAGVANALAHK,

LLVWYPWIQR 29330 OM/aPRA52 [Pkl a4 0908 of AFF APT # JAMMOa)ACt d| Sequences of
Pl MA(Da) Tryptic D gest ReppticegeshPeridd APl {214 VﬁEVKPLEGR 4182 190721
éFg)élnglég!s - 138 TEPREEEYR ReEbPEGHD /592 VEYLAGOLR AfG/ab2 AP -AI1:4E55TFEYSR,
. .l \'A 2\ V| I"\Ll o -
API - 148 TATqE‘\FJ FNPR % QAPF’&’%?SEEEW%SY %\{«15 56572 150 CEDDLANI NOWK,
5.03 67307 PGAER AR-YEYUAARIR 151 DWI TTTEVDDIK, 5. 03 67807
Al EDYI NEFSVR AE°\115215APAPII6- |5TFRYSBGSQEL PR 5. 03 | 67807 | AF0355 AP|- 215
LVGGPNDASVEEEGVR, P. 21 640 ZDAEDIAMEEYNK
AF-152 | API-147 VIALINDQR 5.04 81703
AF-152 API-148 TATSEYQTFFNPR, 5.04 81703
ELLESYIDGR
AF-154 | API-150 QEDDLANINQWVK, 5.03 67307
LCQDLGPGAFR
AF-154 APl-151 DVVLTTTFVDDIK, 5.03 67307
AIEDYINEFSVR
AF-154 | API-152 WLQGSQELPR 5.03 67307
AF-155 | API-215 LVGGPMDASVEEEGVR, 9.21 64021
ALDFAVGEYNK
AF-156 API-153 DQDGEILLPR 4.36 58083
AF-159 API-158 TSLEDFYLDEER 5.08 52008
AF-159 API-159 EPGEFALLR, 5.08 52008
TALASGGVLDASGDYR
AF-159 | API-160 YYTVFDR, 5.08 52008
QVFGEATK
AF-163 API-165 IPTTFENGR, 4,45 34879
CPNPPVQENFDVNK,
NILTSNNIDVK,
NPNLPPETVDSLK
AF-163 | API-166 GEAGAPGEEDIQGPTK 4,45 34879
AF-164 | API-167 ELDESLQVAER, 5.00 33485
FMETVAEK,
EILSVDCSTNNPSQAK
AF-169 { API-173 LGQYASPTAK, 8.00 34362
GSFEFPVGDAVSK,
EELVYELNPLDHR
AF-170 | API-174 ELDESLQVAER 54 31886
AF-170 API-175 GSPAINVAVHVFR, 5.41 31886
AADDTWEPFASGK
AF-170 API-176 SWFEPLVEDMOQR, 5.41 31886
LGADMEDVCGR,
LEEQAQQIR,
SELEEQLTPVAEETR,
AATVGSLAGQPLQER
AF-172 API-179 GPCWCVDR, 6.71 28747
HLDSVLQQLQTEVYR
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AF-156 API -153 DQDGEI LLPR 4. 36 58083 AF-159 API-158 TSLEDFYLDEER 5. 08
52008 AF-159 API-159 EPCEFALLR, 5.08 52008 TALASGGVLDASGDYR AF- 159

APl - 160 WOVUVFDRS4 5. 08 52008 QVFGEATK AF-163 APl - 165 | PTTPENGR)1/W085 34879
CPNPPVCQENFDVNK, NI LTSNNI DVK, NPNLPPETVDSLK AF- 163 API - 166

GEAGAPCEEDI QGPTK 4. 45 34879 AF-164 APl -167 ELDESLQVAER, 5.00 33485
FMETVAEK, EI LSVDCSTNNPSQAK AF-1 69 API-173 LGQYASPTAK, 8.00 34362

GSFEFPVGDAV$KsFs EELW¥RELNPL oAt 566uchtds ol 74| Bt DESQUAER)5. 41] 31886 AF- 170
APl - 175 GSPAI NVAVHVFR, 5. 4Trnpid8gest PRRIBIVEPFASGK AH- 170 APl - 176
SWFEPLVE ARA L AEEER 1@@@@%@@, CEEQRQH R, | S FEQLTPVAEETR,
AATVGSLAGQPILQER AR 172 API %@[ , 6.7 28747 HLDSVLQQ.QTEVYR 30 WO
01/ 75454 PCJ/ US01/[10908 / no Aci d| Sequences of P1 MA(Da) Tryptic
Di gest Pept iides AR 172 API KBNL FLGK, 6|71 28747 GLVSVGN PCGSK,
EKPGVYTNVCR| __ DSCQGDSGGPL @ﬂ@ﬁsﬁﬁ%ﬁﬁ%ﬁ:ﬁ 81 SNUDEDI | AEENI VSR, 7.67
27476 AF-173 | API-181 SNLDEDIIAEENIVSR, 7.67 27476
NEQVEIR
AF-174 | API-182 SVTEQGAELSNEER 4.67 27811
AF-175 | API-183 | APEAQVSVQPNFQQDK, 5.33 24936
TMLLQPAGSLGSYSYR,
AQGFTEDTIVFLPQTDK
AF-176 | API-184 | TMLLOQPAGSLGSYSYR, 4.86 22248
AQGFTEDTIVFLPQTDK
AF-178 | API-185 LPFVINDGK 6.03 22247
AF-178 | API-217 | TMLLQPAGSLGSYSYR, 6.03 22247
AQGFTEDTIVFLPQTDK,
APEAQVSVQPNFQQDK
AF-178 | API-219 | TQGFTEDAIVFLPQTDK 6.03 22247
AF-181 API-187 | HVGDLGNVTADK, 572 16336
GDGPVQGIINFEQK
AF-183 | API-189 LVGGPMDASVEEEGVR, 10.36 11160
ALDFAVGEYNK
AF-184 | API-190 ELLDTVTAPQK, 5.31 48769
TSLEDFYLDEER
AF-186 | API-238 IPTTFENGR 4.71 29693
AF-187 | API-239 QPEYAVVQR 4.93 154156
AF-190 | API-240 ELDVLQGR, NNYMYAR 5.29 29663

The second group comprises APIs that are increased in the CSF of subjects
having Alzheimer’s disease as compared with the CSF of subjects free from
5  Alzheimer’s disease. The amino acid sequences of peptides produced from these APIs
by proteolysis using trypsin and identified by tandem mass spectrometry and database
searching using the SEQUEST program are listed in Table V, in addition to their
corresponding pls and MWs.

10  Table V. APIs Increased In CSF of Subjects Having Alzheimer’s Disease

AF# API# Amino Acid Sequences of pl MW (Da)
Trypic Digest Peptides
AF-52 APl-74 GLQDEDGYR, 6.30 32573
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NEQVEI R AF- 174 APl - 182 SVTEQGAELSNEER 4.67 27811 AF-175 API-183
APEAQVSVQPNFQQDK, 5. 33 24936 TM.LQPAGSLGSYSYR, AQGFTEDTI VFLPQTDK AF- 176
APl - 184 WO DQPASSLGSYSYR, 4.86 22248 AQGFTEDTI VFLPQTDK AFET/D801A068185
LPFVI NDGK 6. 03 22247 AF-178 API-217 TM.LQPAGSLGSYSYR 6. 03 22247
APEAQVSVQPNFQQDK AF- 178 API - 219 TQGFTEDAI VFLPQTDK 6. 03

AQGFTEDTI VFLPQTDK,

22247 AF-181 API-187 HVGDLGNVTADK, 5.72 16336 GDGPVOG | NFEQOK AF-1 83
API - 189 LVGERMPASYERERGVR, T hthindRci 5@ RnceAbDFAVEEYNK | MiF-B84 AP| - 190
ELLDTVTAPCK] 5. 31 {48769 TSirgbk vigekERptiddd- 186( APl - 238 | PTTFENGR 4. 71 29693
AF- 187 _API - £39 OPEYAVVOR 4 4@y 156  AF- 10| APT- 240 ELDVLQGR| NNYMYAR 5. 29
29663 The se¢cofisd €O that—= TTCT rmthe CSF of
subj ect s h<15Fﬁ§ AIA%P:g? %Q@Dgaé%ﬂsvgkas conpa?g%j Wi |t Lﬁaﬁie F| of subjects
free from5|Al zheilner's d| D amino atid seduences nf epti des
produced fr QAFHhedeAPARRTS WLEE@ITEW\@@RS usi pg12rypsi7i2Gand i dentified by
t andem nmass apggtrm@ny andcdatiphesgeecyrar chsng usji12gst he SEQQUEST program
argI i \s/t eg\Pi n TabI V, i n agdgEAvEEYNKO t hei rrhcorrespondl ng pl leand MAS. Allziot
Tabl e V. Fs—tner cS—ot—Suh g AtzZhermer s sease
AP # Amino AFGeS c{%@ﬁ% &%E&ﬁWTryagéég e%ztfq?eptld% AF- 52
APl - 74 GLQDIFDGYR 6. 30 32‘>7%PFF§@QV\D 01/ 75454 PCT/ U<01/ 10908 AF# API# Am no
Aci d Sequenges of |PI MV ( DaFSOYSASIMEYORgest Pepti des| FACYYPR
DNDGWLTSDPR
AF-56 | API-246 | AGALNSNDAFVLK, 8.56 52128
TGAQELLR
AF-57 | API-35 MTLDDFR 6.30 68549
AF-57 | API-76 VFLDCCNYITELR 6.30 68549
AF-57 API-222 QSLEASLAETEGR 6.30 68549
AF-58 | API-77 KVEQAVETEPEPELR 5.01 14507
AF-59 | API-36 TSLEDFYLDEER 6.74 33401
AF-60 | API-37 GEVQAMLGQSTEELR, 5.39 33873
KVEQAVETEPEPELR,
SELEEQLTPVAEETR,
AF-61 | API-78 QELSEAEQATR, 6.76 54345
TIYTPGSTVLYR,
IPIEDGSGEVVLSR
AF-62 | API-38 GLQDEDGVYR, 6.60 31004
ITQVLHFTK,
FACYYPR
AF-63 | API-79 IWDVVEK, 5.97 14897
QPVPGQQMTLK,
EVVADSVWVDVK,
DSCVGSLVVK
AF-64 | API-80 DFDFVPPVVR, 6.67 68119
SNLDEDIIAEENIVSR,
IPIEDGSGEVVLSR
AF-65 | API-81 CLVNLIEK, 7.19 58620
FLCTGGVSPYADPNTCR
AF-65 | API-223 | VGDTLNLNLR 7.19 58620
AF-66 | API-82 VFLDCCNYITELR, 10.05 30092
FISLGEACK
AF-66 | API-83 LVGGPMDASVEEEGVR, 10.05 30092
ALDFAVGEYNK
AF-67 | API-39 AADDTWEPFASGK 5.02 13735
AF-68 | API-84 LISWYDNEFGYSNR, 9.06 35351
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AF-53 API - 33 AVMDDFAAFVEK, 5.84 45302 YI CENQDSI SSK AF-54 API - 221
SELEEQLTPVAEETR 5. 12 17520 AF-55 API - 34 LVGGPMDASVEEEGVR, 8.10 12361

ALDFAVGEWK01/AH566 APl - 75 NYCCGLPGEYW.GN\DK, 8.56 52128

| RPEFPQR/10908

LESDVSAQVEYCR, DNDGW.TSDPR AF-56 API-246 AGALNSNDAFVLK, 8.56 52128
TGAQELLR AF-57 API-35 MILDDFR 6.30 68549 AF-57 API-76 VFLDCCNYI TELR 6. 30
68549 AF-57 APl -222 OSLEASLAETEGR 6. 30 68549 AF-58 AP| - 77 KVEQAVETEPEPELR

5.01 14507 |AF#59

GEVQAMLGQSTEELR, 5

Adtis 36 T
. 39 3387

| ntiioAYIoHebikenbas 64 33401
Jrypl\A@s\AETEPEPEL R,

SELEE

FVBODAPI - 3
QL TPVAEETR,

y
AF- 61

APl - 78 QELSEFAEQATR

, 6.76 §

A4 aNVSWWOLRERTVLYR,

| PI H

DGSGEVVLSR

AF-62 API - 38

GLQDEDGYR, 6 .Ap%‘sdl

OB =TT

\AAV /D /14

I/l el IBW.\W VAR W willll ad

VTG T ACT VPR Aloha

A

h A D o

35851 1 VDVVI

DI\ /D)

K, 5.97 14897

QPVPGQQMTL K —EWAY
SNLDEDI | AEENPGSR.

FLCTGGVSPYADPNTCR

OoJVvyVvYy

e DS

VFLDCCNYI TEl RF-620.

08120092

AN S

VVIN Al U4
165 API - 82061
AF- 65 APL-VOONEQEDTI NLNLR 7. 19 58

AT = O

1R

PPV
, .19
20 AF-66

/R, 6.67 68119
58620
API - 82

VLSLAQEQVGGSPEK,
AEMADQAAAWLTR,
QGSFQGGFR

5.01

46760

AF-70

API-41

LVMGIPTFGR,
EGDGSCFPDALDR,
FSNTDYAVGYMLR,
GNQWVGYDDQESVK,
QHFTTLIK

8.91

38789

AF-70

API-224

DAIPEDLPPLTADFAEDK,
YLYEIAR

8.91

38789

AF-71

API-42

VFLDCCNYITELR,
SNLDEDIIAEENIVSR,
GYTQQLAFR

6.44

68579

AF-72

API-43

IDQTVEELR,
TQVNTQAEQLR,
ALVQQMEQLR,
LEPYADQLR

5.00

43788

AF-73

API-44

AADDTWEPFASGK

5.21

31615

AF-74

API-45

GECQAEGVLFFQGDR,
YYCFQGNQFLR

6.19

51934

AF-74

API-248

TIYTPGSTVLYR,
TVMVNIENPEGIPVK

6.19

51934

AF-75

API-46

ELDESLQVAER,
EILSVDCSTNNPSQAK

5.03

33671

AF-75

API-225

LGPLVEQGR,
AATVGSLAGQPLQER

5.03

33671

AF-121

API-116

DNCCILDER,
YEASILTHDSSIR,
TSTADYAMFK,
VAQLEAQCQEPCK,
VELEDWNGR,
YLQEIYNSNNQK,
RLDGSVDFK,

5.42

105108

AF-123

API-118

GLIDEVNQDFTNR,
ADSGEGDFLAEGGGVR

7.31

64933

AF-124

API-119

GLIDEVNQDFTNR,
ESSSHHPGIAEFPSR

7.47

84736

33



FI SLGEACK AF-66 API - 83 LVGGPVMDASVEEEGVR, 10. 05 30092 ALDFAVGEYNK AF-67
APl - 39 AADDTWEPFASCK 5. 02 13735 AF-68 API -84 LI SWDNEFGYSNR, 9.06 35351 32
WO 01/ 754%d 0 PGHALISO01/ 10908 AF# APl # Amino Aci d SequencesPof/uB1/10Ws( Da)

Trypi c Di gest Peptides

VPTANVSWDLTCR,

AF- 68 API -85 | SYQSSSTEER 9. 06

35351 AF-69 API-40 TQUNTQAEQLR, 5.01 46760 ALVQQVEQLR AF-69 APl - 247

VLSLAQEQUGGSPEK, 5.01 46760 AEMADOAAAW TR, QGSFQGGER AF-70 API - 41
LVMG PTFGR, |@F81 36780 ECDGHOHRRALRRNcesKENT DFAVGYNLRY (DGNOWEYDDQESVK,
QHFTTLI K AF{70 API|- 224 DAI|PEDIcRETABEABOK, 8)91 38789 YLYEI AR AF-71 API - 42
| DOTVERL R, e 3 T e e e T FLaF. 75 APl - 44
By 7 TOW = -
AADDTVEPEASHS 525 ATA%E | mﬁ?&i GE%I%EFFCE@%@%lQ 51934
YYCEQGNGFLR|AE- 74 lap| - 248 [HOPFSESTVIVR 5 1ol51924 | namieneEG PVK  AF- 75
API - 46 ELDESAEVAER AM18B JIBIPEEILLPR 411 60374
AF-127 | API-123 SLDFTELDVAAEK, 4.98 59649
ALQDQLVLVAAK
AF-128 | API-124 LNMGITDLQGLR, 6.60 57865
VGDTLNLNLR
AF-129 | API-125 KLCMAALK, 5.29 54625
ELPEHTVK,
THLPEVFLSK,
HLSLLTTLSNR,
FEDCCQEK,
LPEATPTELAK,
VCSQYAAYGEK,
YTFELSR,
LCDNLSTK
AF-129 | API-126 SLDFTELDVAAEK, 5.29 54625
DPTFIPAPIQAK
AF-130 | API-127 LQSLFDSPDFSK, 5.08 51880
LAAAVSNFGYDLYR,
TSLEDFYLDEER
AF-130 | API-128 EPGEFALLR, 5.08 51880
TALASGGVLDASGDYR,
VAMHLVCPSR
AF-132 | API-130 DHAVDLIQK, 472 47414
TEQWSTLPPETK,
VLSLAQEQVGGSPEK,
QGSFQGGFR,
ADGSYAAWLSR,
AEMADQASAWLTR
AF-133 | API-131 TQVNTQAEQLR, 5.12 44068
LEPYADQLR
AF-134 | API-132 LEPYADQLR 5.00 43516
AF-137 | API-134 ELDESLQVAER, 4.98 36855
KYNELLK
AF-137 | API-135 AQLGDLPWQVAIK, 4.98 36855
VFSLOQWGEVK
AF-137 | API-232 LGPIEAIQK 4,98 36855
AF-137 | API-233 LGPLVEQGR, 4.98 36855
LEEQAQQIR
AF-137 | API[-234 KMEENEK 4,98 36855
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El LSVDCSTNNPSQAK  AF-75 API -225 LGPLVEQGR, 5.03 33671 AATVGSLAGQPLCER
AF-121 APl -116 DNCCI LDER, 5.42 105108 YEASILTHDSSI R, TSTADYAMFK,
VAQLEAQCREPCK7S4SVELEDWNGR,  YLQEI YNSNNQK, RLDGSVDFK, AF- @B UARI10IMHB3

GLI DEVNQDFTNR, 7.31 64933 ADSCECDFLAEGGGVR AF-124 APl -119 G.I DEVNQDFTNR,
7.47 64736 ESSSHHPA AEFPSR 33 WD 01/ 75454 PCT/ US01/10908 AF# APl # Am no

Aci d Sequences of PI_MN(Da) Trypic Digest Peptides AF-125 API-120
SCNENGEFYLR| AFF7 Q129  AFAl2H AbRISedidiceD@DGE| bILPR, {44W1D£0374| DCQPGA.CCAFQR
AF- 126 API - 4 22 | LLPR|Z1ybit DRES P4ptidgg=- 127| APl - 123 SLDFTELDVAAEK, 4. 98
59649 AL Ml NAAK PARsel 28 EARESLIRAERNMGE TDLQEEBY 6. (602857865 VGDTLNLNLR
AF-129 API - 125 KLQMAALK, Eﬁ.,gé}_LE,QﬁS ELPEHTVK, THLREVFLSK, HLSLLTTLSNR,
FEDCCQEK, LPEATPTELAK, %QX,@&E@@%KLKYTFEL SR,  LJDNLSTK AF-[129 APl - 126
SLDFTELDVAAEK, 5.29 54625 ’
EILSVDCSTNNPSQAK,
TLLSNLEEAK
AF-139 | API-137 | SELEEQLTPVAEETR, 5.00 34295
AATVGSLAGQPLQER
AF-140 | API-138 | GLQDEDGYR, 6.80 32080
FACYYPR
AF-141 | API-139 | LLEVPEGR, 7.50 28440
TNFDNDIALVR
AF-142 | API-140 | SNLDEDIIAEENIVSR, 6.75 27279
VELLHNPAFCSLATTK
AF-142 | API-141 LSELIQPLPLER, 8.75 27279
AF-143 | API-142 | LLIYWASTR, 7.44 26066
SGTASVVCLLNNFYPR,
AF-144 | API-143 | EVDSGNDIYGNPIK, 6.56 20744
SDGSCAWYR
AF-151 | API-145 | AETYEGVYQCTAR, 5.28 187531
GKPPPSFSWTR,
IDGDTIIFSNVQER
AF-153 | API-149 | LNMGITDLQGLR, 9.85 69630
VGDTLNLNLR
AF-157 | API-155 | EPGEFALLR, 4.99 55449
' TALASGGVLDASGDYR,
YEAAVPDPR
AF-161 | API-161 IDQTVEELR, 5.18 44404
TQVNTQAEQLR,
SLAPYAQDTQEK,
ALVQQMEQLR,
LEPYADQLR,
RVEPYGENFNK
AF-161 | API-162 | TSLEDFYLDEER 5.18 44404
AF-161 | API-163 | AVFPSIVGR, 5.18 44404
SYELPDGQVITIGNER,
AGFAGDDAPR,
GYSFTTTAER,
QEYDESGPSIVHR,
VAPEEHPVLLTEAPLNPK
AF-165 | API-168 | EELVYELNPLDHR, 7.47 34230
EPFLSCCQFAESLR
AF-166 | API-169 | GLCVATPVQLR, 8.54 33657
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DPTFI PAPI QAK  AF- 130 API-127 LQSLFDSPDFSK, 5.08 51880 LAAAVSNFGYDLYR,
TSLEDFYLDEER AF-130 API-128 EPCEFALLR, 5.08 51880 TALASGGVLDASGDYR,
VAVHLVCPSRD 08754382 APl - 130 DHAVDLI QK, 4. 72 47414 TEQASTLPPEIKS01/10908

VL SLAQEQVGGSPEK,

QCGSFQGGFR,  ADGSYAAW.SR, AEMADQASAW.TR AF-133 API-131
TQUNTQAEQLR, 5.12 44068 LEPYADQLR AF-134 API-132 LEPYADQLR 5. 00 43516
AF- 137 APl -134 ELDESLQVAER, 4.98 36855 KYNELLK AF-137 API-135

(K 4.98 36855
1 KVEENEK 4. 98

iences of Pl

DO 34295

II:%E@EEAK AF- 139 API -137
A%Q_AEI_-_LSLELQDEDGYR,
33621

AQLGDLPWVAI K g 4. 9833855 | aMinalddidaliencellfor 13T pAPI - 23dwl6H)l EAI
AF- 137 API - 233 LGALVEQGR, |4n98 DRB&FeptlkEEQAQQI R AF-[137 API - 23
36855 34 O17 794547 PCT7 lgggwémﬁpﬁ_m AFFAPL# Am o Aci d Seq
MN (Da) Tr est—Pep AP E-PESEOVAER
IDS(LLE?\IDR, i EAE?\& RS KL.léggﬁ%"fﬁ[Fgg TANPS \R‘? A
SELEEQLTPVAEETR. 5. 00 34293 L-SAFEAS) Acopl QER| AE- 1
6. 80 32080 | AF-167 | API-171 GEVQAMLGQSTEELRLEEQ | 5.69
AQQIR,
SELEEQLTPVAEETR
AF-168 | API1-237 ALEESNYELEGK 7.66 33920
AF-168 | APl-172 GSFEFPVGDAVSK, 7.66 33920
GLCVATPVQLR,
EELVYELNPLDHR,
EPFLSCCQFAESLR
AF-171 | API-177 TMLLQPAGSLGSYSYR, 4,98 29658
AQGFTEDTIVFLPQTDK
AF-171 API-178 GSPAINVAVHVFR, 4,98 29658
AADDTWEPFASGK
AF-179 | API-186 LIVHNGYCDGR, 5.26 20115
QEELCLAR,
FSGTWYAMAK
AF-180 | API-220 CSVFYGAPSK, 6.17 16255
GLQDEDGYR
AF-182 | API-188 AADDTWEPFASGK 4.89 13651
AF-185 | API-191 VGYVSGWGR 5.32 40323
AF-185 | API-192 SGNENGEFYLR, 5.32 40323
ADQVCINLR

10

Those skilled in the art will understand, based upon the present description,

that a given API can be described according to the data provided for that APIin Table

IV or V. The API is a protein comprising a peptide sequence described for that API

(preferably comprising a plurality of, more preferably all of, the peptide sequences

described for that APT) and has a pl of about the value stated for that API (preferably

within about 10%, more preferably within about 5% still more preferably within about

1% of the stated value) and has a MW of about the value stated for that API

(preferably within about 10%, more preferably within about 5%, still more preferably

within about 1% of the stated value).

In one embodiment, CSF from a subject is analyzed for quantitative detection
of one or more of the following APIs: API-1, API-2, API-3, API-4, API-5, API-6,
API-7, API-8, API-9, API-10, API-14, API-15, API-16, API-17, API-18, API-19,
API-20, API-22, API-23, API-24, API-25, API-26, API-27, API-28, API-30, API-47,
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FACYYPR AF-141 APl -139 LLEVPEGR, 7.50 28440 TNFDNDI ALVR AF-142 AP|-140
SNLDEDI | AEENI VSR, 6. 75 27279 VELLHNPAFCSLATTK AF- 142 API-141 LSELI QPLPLER,
6.75 272700 0AB4843 AP| - 142 LLI YWASTR, 7. 44 26066 SGTASVWELT/KBHYPRS AF- 144
API - 143 EVDSGNDI YGNPI K, 6.56 20744 SDGSCAWR AF-151 AP - 145
AETYEGVYQCTAR, 5.28 137531 GKPPPSFSWIR, | DGDTI | FSN\VQER  AF- 153 API - 149
LNMG TDLOGLR, 9.85 69630 VGDTLNLNLR AF- 157 APl -155 EPGEFALLR, 4.99 55449
TALASGGVL DASGEIYR, APYEAMFDPRARES 1,64PIAR| APB33, IADQFYERPIRSS, B.PLE6 AYHIOSY,

MBI 160 TSL ENEERERSS ARL s BRI ARBFS THE SRV 06 AT 0a404
SYELPDGVI TI SNBSS, APAGo A 1ODABI-R1, APISETAPAER AP1REYREIKP AIPYIRR, API-90,

VAPEEHPVLLTEAPLNPK AF-165 APl - 168 EELVYELNPLDHR, 7.17 34230 EPFLSCOQFAESLR
AF- 166 API - 1459-: ATRIPVARIF3, 4P545.39857 . ABI-4n 31975480 BoAP bkt Afbo0s

5 103, API-104, API-107, API-108, API-111, API-112, API-113, API-114, API-144,

API-146, API-147, API-148, API-150, API-151, API-152, API-153, API-158, API-
159, API-160, API-165, API-166, AP1-167, API-173, API-174, API-175, API-176,
API-179, API-180, API-181, API-182, API-183, API-184, API-185, API-187, API-
189, API-190, API-194, API-196, API-197, API-198, API-199, API-200, API-201,

10  API-202, API-210, API-214, API-215, API-217, API-219, API-238, API-239, API-
240, API-242, API-243, API-244, API-245 or any suitable combination of them,
wherein a decreased abundance of the API or APIs (or any suitable combination of
them) in the CSF from the subject relative to CSF from a subject or subjects free from
Alzheimer’s disease (e.g., a control sample or a previously determined reference

15  range) indicates the presence of Alzheimer’s disease.

In another embodiment of the invention, CSF from a subject is analyzed for
quantitative detection of one or more of the following APIs: API-33, API-34, API-35,
API-36, API-37, API-38, API-39, API-40, API-41, API-42, API-43, API-44, API-45,
API-46, API-74, API-75, API-76, API-77, API-78, API-79, API-80, API-81, API-82,

20  API-83, API-84, API-85, API-116, API-118, API-119, API-120, API-121, API-122,
API-123, API-124, API-125, API-126, API-127, API-128, API-130, API-131, API-
132, API-134, API-135, API-136, API-137, API-138, API-139, API-140, API-141,
API-142, API-143, API-145, API-149, API-155, API-161, API-162, API-163, API-
168, API-169, API-170, API-171, API-172, API-177, API-178, API-186, API-188,

25  API-191, API-192, API-220, API-221, API-222, API-223, API-224, API-225, API-
232, API-233, API-234, API-237, AP1-246, API-247, API-248, or any suitable
combination of them, wherein an increased abundance of the API or APIs (or any
suitable combination of them) in CSF from the subject relative to CSF from a subject
or subjects free from Alzheimer’s disease (e.g., a control sample or a previously

30 determined reference range) indicates the presence of Alzheimer’s disease.

In a further embodiment, CSF from a subject is analyzed for quantitative
detection of (a) one or more APIs, or any suitable combination of them, whose
decreased abundance indicates the presence of Alzheimer’s disease, i.e., API-1, API-

2, API-3, API-4, API-5, API-6, API-7, API-8, API-9, API-10, API-14, API-15, API-
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AF# APl # Ami no Acid Sequences of pl MW (Da) Trypic Digest Peptides
EELVYELNPLDHR AF-167 APl -170 ASSI | DELFQDR, 5.69 33621 TLLSNLEEAK AF- 167
APl - 171 GRYQIMUSOSTEELRLEEQ 5. 69 33621 AQQ | R SELEEQ. TRVAEETR0908-- 1 68
APl - 237 ALEESNYELEGK 7. 66 33920 AF-168 API-172 GSFEFPVGEDAVSK, 7.66 33920
GLCVATPVQLR, EELVYELNPLDHR, EPFLSCCQFAESLR AF-1 71 API-177
TMLLQPAGSLGSYSYR, 4.98 29658 AQGFTEDTI VFLPQTDK AF-1 71 API-178

GSPAI NVAVHVHR, ABI 98 ATEBSAPANDARNEPFARICK , API-2F7 A4, A8625.| ABIBYSPER, 5. 26

GLQDEDGYR AR5 APALIE. ABOMERRASE 37 48T Tkl TR 32 4851 80Py ovsanen

5.32 40323 SQEAPBSS,AHPI-SEQRPBSWEN(EEBYAH 5% AFP-68082% 1, ADQYEI AWIR3TAPEe ski | | ed

oven A oo pel RS oL o DR P AP B PO S R IA A, ark A %
Table | 0r86VAPi[B§ Aﬁﬁlsw Apﬁwrm@unApmmwmagm qsemp[ de, @f&%@ﬁpﬁ
descri bed for that %)prefer

bl |
preferably a% ASF 101t H’é’IﬂQ tﬁ*%teloégﬁﬁ)g%eé {@sg%i‘ﬁgg A;Jpéﬁlltl;é? -1B) ;m;ﬁd has a

pl of about £ 1{51611\6,&};#?1% %fp?%i%PltlhétAﬁFﬂM(RPﬁf@fﬁbiXso Wrhkp giout 10%
more preferably wthin about 5% still nore {)re erab thin about 1% of

t he stated v@ﬂuéﬂ-bﬁd%&ﬁ& AR89, fﬁfio]@@ ARe ﬁﬁaABIEl@ﬁ; étPédW APItIA3t APl
(profer b v gy oypiont s, Rbeab b Ao Siymly || rore
from a sitbj elsy, ABI-HiSa APF-@ 87, fAGH- 169,081 1981 ARl He ABE19GMAPI-197, API-198,
API-199, API-200, API-201, API-202, API-210, API-214, API-215, API-217, API-
219, API-238, API-239, API-240, API-242, API-243, API-244, API-245; and (b) one
or more APIs, or any suitable combination of them, whose increased abundance
indicates the presence of Alzheimer’s disease, i.e., API-33, API-34, API-35, API-36,
15  API-37, API-38, API-39, API-40, API-41, API-42, API-43, API-44, API-45, API-46,
API-74, API-75, API-76, API-77, API-78, API-79, API-80, API-81, API-82, API-83,
API-84, API-85, API-116, API-118, API-119, API-120, API-121, API-122, API-123,
API-124, API-125, API-126, API-127, API-128, API-130, API-131, API-132, API-
134, API-135, API-136, API-137, API-138, API-139, API-140, API-141, API-142,
20  API-143, API-145, API-149, API-155, API-161, API-162, API-163, API-168, API-
169, API-170, API-171, API-172, API-177, API-178, API-186, API-188, API-191,
API-192, API-220, API-221, API-222, AP1-223, API-224, AP1-225, API-232, API-
233, API-234, API-237, API-246, API-247, API-248.
In yet a further embodiment, CSF from a subject is analyzed for quantitative
25  detection of one or more APIs and one or more previously known biomarkers of
Alzheimer’s disease (e.g., tau, NTP, AB2). In accordance with this embodiment, the
abundance of each API and known biomarker relative to a control or reference range
indicates whether a subject has Alzheimer’s disease.
Preferably, the abundance of an API is normalized to an Expression Reference
30 Protein Isoform (ERPI). ERPIs can be identified by partial amino acid sequence
characterization of ERFs, which are described above, and which may be
accomplished using e.g. the methods and apparatus of the Preferred Technology. The

partial amino acid sequences of an ERPI is presented in Table VI.
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of one or nore of the following APIs: API-1, API-2, API-3, API-4, API-5,
APl -6, API-7, API-8, API-9, API-10, API-14, API-15, API-16, API-17,

APl - 18, AVRDo1/%454 API - 20, API - 22, API-23, API-24, API-25, PETARG,/10888l - 27,
APl - 28, API-30, API-47, 36 WD 01/ 75454 PCT/ USOL1/ 10908 API -48, API -49,
APl - 50, API-51, API-52, API-53, API-54, API-55, API-56, API-57, API-58,
APl -59, API-60, API-61, API-62, API-63, API-64, API-65, API-66, API-67,
APl - 68, API -B®8le API - 70, API-71, API - 72 API - 73 APl - 86, API-88, API -89,
APl - 90, AR=91-—AP92—APH93 APl - 99, API-101,

API-102. AR EBPHo3 |aBRFf04. AP ’5’[@5@5%%6‘1%@%%‘5*’%' ¢1 API-112) API-113
APl - 114, AF | _ 146 APK L4 0 998 APH150 IAPI - 151, API-152,
APl - 153, ARIERBB! AR ERTZ5 APl TWAPQS APl -166. |API- 167, API-173.

APl - 174, ARl -175, APl-176, AP LMAVNS*FGIQGYRAM -181, |API - 182, API-183,
APl - 184, ARI-185, AFI-187, API- | TSOEDEAIDERR., API - 194, (APl -196, API-197,
APl -198, ARI-199, AF -200, APl - R2GLYYDQISSPDIRGPYKAPI - 21Q, APl -214, API - 215,
APl - 217, API-219, API-238, API-239, API- 240, API -242 APl - 243, API - 244,

APl - 245 or apy suitable conbinati oa of  t ﬁ‘g wher a decr eased abundance
h i

of the APl ot ShPVa aboyie. AL fesciied hesgindh Vi y"t“llfﬁ?t‘)’n PR Ke3CSE from
the subj ect W&l a@ﬁdo‘f@hﬂs%f (el FroMimR vheR) (BEsoBFmSWE 86t Fretib@By kioWA to

Al zhei ner' s di sease (e a control sanple or a previously determn ned
referencé® 1336raawglé§edl\’ﬁ@l| Algpeimey heéisqssce JonewchatPIAhe Reperbinvgnifinsease. In
anot her enb 590, d for
quantitati vgdq et ect &%?1‘%(}? {)2%& mrnecﬁnglhg@eq@%% ﬁgf &@saslﬁ g%%?ﬁ%

AP| - 34, AP| -c®BiprisidPbad@, m@Pfragfent? ¢l anFPL; idl(c)3@tibadigs-thg bingp said APAPI - 42

APl -43, API -44.. AP Pl -46 -7 A 75,  AP| -7 API

API-79. AP| B8 Eﬁ"rm%”%’ Oké?tbé"z?aidz‘gﬁ 1|A3|51df%%§@,1 s ‘%ﬁsg‘égﬁmﬂpﬁ“ ABET

APl - 118, APlis 1lidQatedRihehais pAftnt 194 prepdPhtichaRat is shiP$taritiaBy &bt diRet, API - 125,
APl -126,, APl -127, API-128, APlL-130. AP AP 4, API-135,
AP - 136, 19aP|PrQigins, & Ap| 2 BEgRTatiRRn T§’§h legp ha&ié%( IC%%%’%CSS/%% gL'/gtz‘"“’ri\F>| 143,
AP 170, AP ATL AR L3 ABl 117 A LT AP i8e ABL- 188 25 API- 101
API - 192, APIATRSST pyfgin fsaprota|or pyosein jepformpavingpeigoigantlypsifferon plap| - 232,
API - 233, AP'M%Bﬂ‘om'ﬁ%se Bthe i DRk, asiBlerdhéd b eREBopHoFesRN s abl €
conbi nati on of them wherein an incr eased abundance of the APl or APIs (or
any sui t ablhereioatisigpificamly siifaershpl dr MESFote thihpeeitsstho pider prplgindp bge t o CSF
froma bj I e ( a control
sanpl 6 o niEeLieRisRrBb 33 in DR b AR IR £eBbRA0 hetdonce

presence of Pabb@di ner's di sease. In a further enbodi ment, CSF from a

subject Is anal Y4g Slnef bodiEdH Ia%?‘é[o A& protein is provided, that comprises a peptide

with the amino acid sequence identified in Table IV or V for an API, said protein
having a pI and MW within 10% (particularly within 5%, more particularly within
20  1%) of the values identified in Table IV or V for that API.

" The APIs of the invention can be qualitatively or quantitatively detected by
any method known to those skilled in the art, including but not limited to the
Preferred Technology described herein, kinase assays, enzyme assays, binding assays
and other functional assays, immunoassays, and western blotting. In one

25  embodiment, the APIs are separated on a 2-D gel by virtue of their MWs and pls and
are visualized by staining the gel. In one embodiment, the APIs are stained with a
fluorescent dye and imaged with a fluorescence scanner. Sypro Red (Molecular
Probes, Inc., Eugene, Oregon) is a suitable dye for this purpose. A preferred
fluorescent dye is Pyridinium, 4-[2-[4-(dipentylamino)-2-trifluoromethylphenyl]
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detection of (a) one or nore APls, or any suitable conbination of them
whose decreased abundance indicates the presence of Al zheiner's di sease,
i.e., APwWQpU/ZARF4 2, API-3, API-4, API-5, API-6, API-7, APRCT/8S01A8H089,

APl - 10, API-14, API-15, APl 37 WD 01/ 75454 PCT/US01/ 10908 16, API-17,

APl - 18, API-19, API-20, API-22, API-23, API-24, API-25, API-26, API- 27,
APl - 28, API-30, API-47, API-48, API-49, API-50, API-51, API-52, API-53,
APl - 54, APkthbhyl]- ARw bty innbisaltARle-158, AMcatﬁm NAPRPA43D,163Filedcdn APl - 62,
APl - 63, API P 5..APl -66, AP 68, APl -6 APl - 70, API-71,
APl -72, API Ofgo%b‘kﬁ 5%96%1”%&”%@0”}&6&11 ’é“@“@ sfergige g © "giit Y'API - 92, API - 93,
APl - 95, API - 97, AREm28vel ARIPLs &9 be ABkctddih, anAflinubORsayAlh odddnbodithent 04,

API - 107, API-108, API-111, API-112, API- 1131 APl - 114, AﬁEﬂ %44 APl - 146,
API - 147, APPD ¥BBUngesfay jsprrionppd Gicontastle a spgple s any gl-AREntibedy  aApy . 159,
APl - 160, 5APlndd2ondiidirs 56&h th k@ dspeARE bihdRie caf\Wdcudif dhe AP is préSont, APl - 176,
APl - 179, APl -180, API-181, AP|-182, API-183, APl 10 184, AP|-185, API-187,
API - 189, APFod dgectinppr measuripgihe pyguntgbpuyigynunsspecfydindinghy. theg,  Ap| - 200,
API - 201, API ﬁh ,%gloantﬂﬁﬁﬁes%g:rﬁbe }‘ﬁ‘gﬁucgégy tlrb‘%e't}?ojdz an(f‘P Ehm%:%? API - 238,
API - 239, API CAPI-242, APl - 243, APl - 2447, API - 245; one or nore
APl s, or anyﬂe@ubuhfmr@nwmphapf suah axftiboiesknantios hd aq“cnea@é@rﬂalmahhhnce

Pl - a0, A b e e sy L Ele By B3R G nly ro a B p50yg

AP| - 44, 10P| which tROAPHS itselAPFanTlY, mdi&ﬁ-ber 7Bart1¢\i?.irly7 fre AARIAPTEntiARY- 78, AP| - 79,
APl -80. APl AP 5 APL-116, APl.-118. APl-119,
API - 120, APPf%efi““ hﬁﬁ%mfé‘? tlhi\%%li r ha}&ﬂ of %SO% s of e saglaprojejp In I1A€Pl - 127,

APl - 128, APladidflar éNbodimédnt, tﬂ@hmﬂ-BEI anfiBbdy blssdk, to ARI API3%th ARast1Bfald APl - 137,

APl - 138, API-139, API-140, API-141, API-142, 20 API - 14? API - 14% APl - 149,
AP| - 155, APIEropis1 affingsy. mes pariipylarysaf leag)-fol¢ greatgpyifinigy; till mefe profgrablip) - 171,
API-172, APbr b4 1028 pichSr afiBls 18 10 88 ol 8BicomdBhs dOh sanfiod 982, AP - 220,

APl - 221, API-222, API-223, API-224, API-225, API-232, API- 233, API-234,

API - 237 15API - 246APman2q?rans£p¥edim@l a g¢l t%@ﬂl@“ﬁﬁlﬁﬁt%?ﬂﬂéﬁﬁoﬁ?@ﬁt CSF froma
subject is t 0 nore APl s and
one or nor e%%?ﬁe%%%gsrfa%uk%tgfpg&rygg esrugt é%lgggsifs tt’fgeelnn ncgéde " ?@éase (e.g., tau,
NTP, A132). limitatiers contactgiyewnd hort-¢rinspegtipodiayetistoms hang wohmaan swhot each AP
and known bi_onmar re atl I i cates
whet her a su 6f't5 lﬁﬁ%s an %V%rcr%rlmnug'gastszgg us19§)a1§t 'ér%ia Ifm%%d]teg ggnce of an
APl is nor mabktezedgt, ﬂqeemuﬁxﬁ)asseéesmﬁad ReT abtecViIE, or oﬁﬁrsl?am&cbagambtstbé APISI dfERPI ) .
ERPI s can be identifie rtial amnoald sequence haracterization of
ERES. whPon THPES g et STELR S PR e ity B e SRS

The immunoblots can be used to identify those antl—API antibodies displaying the
selectivity required to immuno-specifically differentiate an API from other isoforms

encoded by the same gene.

25  Table VII. Known Antibodies That Recognize APIs or API-Related Polypeptides

Protein family | Antibody Manufacturer Cat. No.
of which API
is a member
API-1 Chromogranin A BIODESIGN INTERNATIONAL M54219M
API-3 ANTI-Human CD56 ANTIGEN |RDI RESEARCH DIAGNOSTICS, |RDI-CBL159
(NEURAL CELL ADHESION |INC
MOLECULE)
API-4 Gel DAKO - 1998 CATALOGUE A0033
AP|-6 ANTI-Human CD56 ANTIGEN | RDI RESEARCH DIAGNOSTICS, |RDI-CBL159
(NEURAL CELL ADHESION [INC
MOLECULE)
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acconpl i shed using e.g.

Technol ogy.

Tabl e VI w@81/¥¥8501/ 75454 PCT/ US01/ 10908 Tabl e Vi

The par

tial

t he nethods and apparatus of the Preferred
am no aci d sequences of an ERPI

is presented in

ERPI # EREHUSN/10008ACi d

Sequences of Tryptic Digest Peptides ERPlI-1 ERF-2 ELLDTVTAPQK, LAAAVSN
FGYDLYR, TSLEDFYLDEER, ALYYDLI SSPDI HGTYK As shown above, the APIs
descri bed herein include previously unknown proteins, as well as isoforns
of known proket NS WHELEbBEin bSEHner M6 | NESURAROSHERIY kOUS| Y| MED DAL O | S be
associated with Al zhei @&k, Sndiagase. |SQENRRCEoNdraTibi€ Present i nvention
addi tional Iy prOV|dqaym&th% preparaQ|on conpr|5|ng the isolated API; (b) a
preparati on—cofprigi g—one I I%EFSHUIGdH_ﬁg a Pu (Tr—anti bodi es
that bind tB8*58id AP13°51 a'?&'”étari”dh”f“?'ag %E ABEHBRERCPEC% o § APl and| to said
fragrrents_ used hHerein__an AP| i a/N lcnlai_e,dl_mhen_l_t_ tf 1n a
prepar ati on|APhtét i s |Novgoramiouselahty f r ¢@DIGESEHARGE PIABBORTGT eifRSTRKIA%e . |
preparation|[in whi chhdresgAt han 10% (p&fticularly | ess thabs 5%
particul arl papl.gSs t Habhoddh f nirdge t ot BbpidiEN RirERNATI®RANT Jimo@mt ani pati ng
protein(s). Np”wuﬂ%%wﬁws apntmrlm protein isgformhaving a
signi ficant | g f e A Pl Blver I?%\G e S Rl i e
det erm ned py el g¢ 6 0 %@1 e /hereln, a "signiticantlly
different" pl or NMV %ﬁé/¥ﬁ§% %B '@ the other proteijn to be 15| resol ved
fromthe APL_—an 7n:: hnrnclc Fnrfnrnjg_d_,ahhnrrh ng t ot he Reflerence
Prot ocol . | f\Pb?se enf @eht W@fﬂusteralrﬁhurnsm ELB@@EﬁﬁPﬁCéPMGN%B@%wRde, t hat
conprises a| peptide| with the am no_a®ed sequence identi|[GeFRE#GTable |1V or
V for an AP|aprsai d QrLticiehydrobaudcN@®Hf | pdcumace ddwdALlki N 10%y4-arti cu| ar |y
Wi thin 5% pore par t|cdabin MordiHHizn 28cidro©foddomaviahues| i dentified in
Table 1V or[V for tk@&uﬁththe API's jof the invention can be qualitatLver
or quantita Fy e cred tnose t he
artf:I i ncl ud ”ﬁ’g?%ﬁt r}“F”"f'n %Uch{co t he é 3 &YERM A} %é;bijtsezgg%l bed
herein, kin hcti onal
assays, innhﬁbﬁ%saysPwﬁﬁuQﬁbﬁﬁém%“B?wﬁqu%ﬂE¢W?Mﬁﬁé&25 enddHitfent, [ he APlIs
are separatpd on a 3-D gel by virtue |SFENTHREG COMMRBAHAYN pils and are
vi sual i zed pyi-st ai ni|agpligobeteid €/ LDL voDIo neccamhoeicHEMEAL &t he ARMssoay e st i ned
with a fluprescent |dye:end naged witherrdid corresgaore sicanner. Sypro Red
(Nbl ecul ar Human, frozen/paraffin
API-38 C4 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-032-02
anti-Human SCIENTIFIC GORPORATION
API-39 Transthyretin, Prealbuminm, |ACCURATE CHEMICAL & MED- CLA 193
55kD, Rabbit anti-Human SCIENTIFIC CORPORATION
API-40 Apolipoprotein A (HDL), ACCURATE CHEMICAL & ACL- 20076A
Plasminogen absorbed, SCIENTIFIC CORPORATION
Sheep anti-Human
API-42 C3 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-001-02
anti-Human SCIENTIFIC CORPORATION
API-43 Apolipoprotein A (HDL), ACCURATE CHEMICAL & ACL- 20076A
Plasminogen absorbed, SCIENTIFIC CORPORATION
Sheep anti-Human
API-44 Transthyretin, Prealbuminm, |ACCURATE CHEMICAL & MED- CLA 193
55kD, Rabbit anti-Human SCIENTIFIC CORPORATION
API-45 Hemopexin, Beta-1, Rabbit | ACCURATE CHEMICAL & YN- RHHPX
anti-Human, precipitating SCIENTIFIC CORPORATION
APl-46 Goat anti-Clusterin (human) | RDI RESEARCH DIAGNOSTICS, |RDI-
INC CLUSTRCabG
API-47 ANTI-Human CD56 ANTIGEN | RDI RESEARCH DIAGNOSTICS, |RDI-CBL159
(NEURAL CELL ADHESION  |INC
MOLECULE)
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Pr obes,
preferred

4-[ 2- [ 4- vdo pemiayd ami no) -
PCT/ US01/ 10908
No. 09/412, 168,

I nc.,

file

Eugene,

Or egon)

d on

i nner salt.

is a suitable dye for this purpose.
fluorescent dye is Pyridinium
2-trifluoronethyl phenyl] 39 WO 01p@Ha4Sel/10908
et henyl ]-1-(sul fobutyl)-

A

, See U.S. Application
Cct ober 5, 1999, which is incorporated herein by

reference in its entirety. Alternatively, APlIs can be detected in an

| rmunoassay|{,d. 5 one [RphodliRato,, v"P_‘BL HERARS SR sPET T O Yﬂ/ﬁﬁz@y coptacting
a sanpl e wiih an antionpblogiibRdy S \dadeinceatidAaBR such that
i mrunospeci {i ¢ bindifn ngpan rozenpgr%n I'S pr esent, | and detecjing or
nmeasuri ng t he—arpunt aty— n’fmnosmu H-e—btndi-rg—by—th aft+body.
Aot APl an{Abgh, oo [BIPbENSTAIRBA. H0RRT BIL Sy PR TtRies
descri bed herein; ex&apited-iapansch aPr BN SORRMMAONN the art are|set
forth in Tabiresd/l | . |Bhese-Cankiniocthads |SDIGEREARTHTDMMENOSUES, EDe al r eady known
to bind to {he protein of 10 which tine APl is itself a fcav$iRgasmenper .
Particul arl YapEhe aniirhbla AAKRRTY |BOBESER NEERIATONRL NdRust@akhe APl rat her
tﬂan to ot her i sof OrgBecff e bl Sanme priotein. In a particplar enbod| ment,
t he anti - AP—anttbo lrrchu f “h'ﬂlvi" rt:dL-‘I‘
affinity, m)‘tl\’Pé'&bartl é‘bﬂ” Cé)t%%"\gg%@ E%%F%@F@éﬁei@g‘}fi DY‘EPLQ til| nore
preferably |at | east|! E@Rf”o Fﬂt'@?@% inity, than to spid other |soforns
of the samelprotein [MPEFGUBES can he tlransferred froma gel to a sultable
menbr ane (el4p-6@ PVDEesaepbsnare) and |SCBEBGueRMIGALEr obed| YBA- 4686-828b| e assays
that includ¢, w thoutytoplasmit, Sedep @, CQ BplemTlFtlcoeRFaDMTlnun- cpnpetitivelassay
systens usi g ta@chlb’qy@&pmah @3, vLBE JhEEURABE Blisvi@0d. " sanp g3 | rMunoassays
using anti-APl anti bledieso@sudescr begCIEnﬁgI@bBRp@AgmN the anti bodi gs
identified in Table \4Lrlnan &Een%&ﬁ(s rgi sed against the APls of 20 interest
as those skited—mn art eCl gase g the _%be”t
descri ption]*"he | ﬁ%’m'eﬂ‘te%t 05’5'F‘Fnbe Gg%@ AtT ﬁ? 5@% LRE APl
anti bodi es dli i ntflﬂ"ﬂ]an selectivi 1’ C'ﬁNﬂFIPPQW’QﬁAﬂO - cnnhl ficall y
di fferenti a{4P-6h API|Retinoingtdtasstein, s of qF ﬁ%URAéﬁétb@é@‘\Lﬁy th A%brﬁé?/%;ene 25
Tabl e VII. Known Ant|Radieeigiuhimat Rec Q§RERBrIAPPRPQGRATIAR] - del at ed Pol ypepti des
Protei n famfip.eAnti b’anﬁpd}{B{éMfEaL@L,qu@[, waturANecHMicaMyl ch AR s026 a nenber
API -1 Chr ompgr ani n Acﬁh%§,|®a$tiWER%EMoMk9lw AP| - 3 ANTI - Himan CD56
ANTI GEN RDI RESEARCI— H%ﬁ%&@, AIAQDI - CBLlSS?M(A NEURAL CELL ADHESI ON | NC
MOLEQULE) A s T oDt R ont Facior B, o7 1 | A ORATE QHEMRCAL & AXL- 466/2
proactivator, Rabbit anti- SCIENTIFIC CORPORATION
Human
AP|-72 Gel DAKO - 1998 CATALOGUE A0475
API-74 C4 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-032-02
anti-Human SCIENTIFIC CORPORATION
API-75 Fibrinogen, Fibrin |, B-beta AGCURATE CHEMICAL & NYB- 18C6
chain (BB 1-42), Clone: 18C6, | SCIENTIFIC CORPORATION
Mab anti-Human
API-76 C3 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-001-02
anti-Human SCIENTIFIC CORPORATION
API-77 Apolipoprotein E, LDL, VLDL, |ACCURATE CHEMICAL & YM- 5029
Clone; 3D12, Mab anti- SCIENTIFIC CORPORATION
Human, frozen/paraffin
API-78 C3 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-001-02
anti-Human SCIENTIFIC CORPORATION
API-79 C3 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-001-02
anti-Human SCIENTIFIC CORPORATION
API-80 C3 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-001-02
anti-Human SCIENTIFIGC CORPORATION
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APl - 6 ANTI - Human CD56 ANTI GEN RDI

CELL ADHESI ON I NC MOLECULE) 40 WO 01/ 75454 PCT/ USO01/ 10908 API-7

Apol i popvoo ei/m4B%  Cl one:

anti - Human,

anti-Custerin (human) RDI

| HWB API - 10 Coat
| NC CLUSTRCabG API - 15

RESEARCH DI AGNOSTI CS, RD] - CBL159 ( NEURAL

ACCURATE CHEM CAL & NMED- CLA457 BETES01abos
SClI ENTI FI C CORPORATI ON  par affin,
RESEARCH DI AGNCSTI CS, RDI

Monocl onal nouse anti- RDI RESEARCH DI AGNOSTI CS, RDI - TRK1LA2- hunman | gAl | NC
2B5 API-16 WORGET OnaﬂCoﬂﬂérﬁentWH@B & OGSt YL SHERSAT ONALT 22R89M (ol | agen
Type VI APl {22 RABBI Eﬁ €5l° huRe NSUSENGREE cRESEAREH DI AGNOSTI CS,
RDI - | GFBP2abr GRONI' A CRBINDINGINC PROTEI N 2 API -28 Coat
anti - d ust er+a—f hu"”’?d RB—RESEARCH-BHAGNSSH-ES—RBHNE-CEUSTREabs APl - 30
Lacti c Dehydfd§enase|CCOryerBtcCRETE QPERHARE CREGAL 5 601 0|S 061991306b+ni t),
Cl one: HH 17,__SCl ENTJepumeRPORATI ON {BRENHRE COBPRRMMIONP] - 83 Al hunin| Hunan,
Chi cken ACCURASE CHHECIdeBydb-BBhosite O BEDERIGNINTERNATEBIAENT | HRBR4TORP Tl ON
APl -34 Cystatin C, Ralehuiogetsmti - Human JACCURATE CHEM CAL &| AXL- 574
SCI ENTI Fi C CRRBDRATT [t &bt radesd @) | PORDAAERERRGE DIAdRosTIVE Dlro AGGURAT E
]SZI;IEMES;A\L & va_+ 5029 | (J,epe: 3D12, Mabjgnti-  SCENTI FI C CORRGRATI ON ngrrag,l
Z ara nm—APH= CTETTt TT -
-032- 02p ant/1="Efiman §gcﬂﬂﬂﬁ"lfptcé &%ﬁ?ﬁfﬁéﬁ anst hyretin,
Pr eal bum nm ACCLIRAT CAL_& NED. {Splﬂlalg CO@F@HATIOBth t—anti-Huaan
SCI ENTI FI C (QSRPEORATI (Mol eieyseans] | po|fPbRESEARGH R'MQST'CAOWLG—IEM CAL &
ACL- 20076A| Pl asm npmgeieriabsor bed, SGINENTI FI C CORPORATI ONF8tfeep ant|i - Human
API-95 Albumin, Human, Chicken ACCURATE CHEMICAL & IMS- 01-026-02
anti- SCIENTIFIC CORPORATION
API-97 C3 Gomplement, Chicken ACCURATE CHEMICAL & IMS- 01-001-02
anti-Human SCIENTIFIC CORPORATION
API-98 C8 Complement, Goat anti- ACCURATE CHEMICAL & BMD- G35
Human SCIENTIFIC CORPORATION
API-101 Albumin, Human, Chicken ACCURATE CHEMICAL & IMS- 01-026-02
anti- SCIENTIFIC CORPORATION
API-102 Factor H (GComplement), ACCURATE CHEMICAL & IMS- 01-066-02
Chicken anti-Human SCIENTIFIC CORPORATION
API-103 Goat anti-Haptoglobin BIODESIGN INTERNATIONAL L15320G
API-104 Transthyretin, Prealbuminm, |ACCURATE CHEMICAL & MED- CLA 193
55kD, Rabbit anti-Human SCIENTIFIC CORPORATION
API-113 Apolipoprotein E, LDL, VLDL, |ACCURATE CHEMICAL & YM- 5029
Clone: 3D12, Mab anti- SCIENTIFIC CORPORATION
Human, frozen/paraffin
API-118 Monoclonal anti-human BIODESIGN INTERNATIONAL N77190M
Fibrinogen
API-119 Monoclonal anti-human BIODESIGN INTERNATIONAL N77190M
Fibrinogen
API-123 AT1 (306) SANTA CRUZ sc-579
BIOTECHNOLOGY, INC -
RESEARCH ANTIBODIES 98/99
API-124 C4 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-032-02
anti-Human SCIENTIFIC CORPORATION
API-126 AT1 (3086) SANTA CRUZ sc-579
BIOTECHNOLOGY, INC -
RESEARCH ANTIBODIES 98/99
API-130 C4 Gomplement, Chicken ACCURATE CHEMICAL & IMS- 01-032-02
anti-Human SCIENTIFIC CORPORATION
API-131 Apolipoprotein A (HDL), ACCURATE CHEMICAL & ACL- 20076A
Plasminogen absorbed, SCIENTIFIC CORPORATION
Sheep anti-Human
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APl - 42 C3 Conpl enent,

Chi cken ACCURATE CHEM CAL & | M5-
anti - Human SCI ENTI FI C CORPORATI ON API - 43 Apol i poprotein A (HDL),

01-001-02

ACCURATE

CHEM CAL W0 ACs45£0076A Pl asm nogen absor bed, SCl ENTI FI C BORBORADPGBN Sheep

anti-Human API -44 Transthyretin,

Preal bumi nm ACCURATE CHEM CAL & MED- CLA

193 55kD, Rabbit anti-Human SCI ENTI FI C CORPCORATI ON API - 45 Henopexi n,
Beta-1, Rabbit ACCURATE CHEM CAL & YN- RHHPX anti - Human,

precipitating

SC ENTI FI C CRigeRATI (DbifPlorefhon (@03t anfaccthAtgicaiinbal 1unan) adkRlooESEARCH
DI AGNOSTI CS,| RDI | NG §b RCRR6a API - UéicANEE-CORESRTeRE6 ANTI GEN RDI
RESEARCH DI AGNCSTI CS n{%'Raq\t@%h!#g (NEURAL CELL ADHESI ON |NC MOLECULE) 41 WO
01/ 75454 P F/USG].#J.C Hpoprotett ACCURATE
CHEM CAL & YMI 8029 [ae8dat C"?Bi%“‘%’o 1 RESE%W‘?@%@C&G TI ON [Human,
frozen/ paraffin-ARlL-52 Al p Mot rvnsin _ ACC JRAT ff_ﬁlﬁﬁaﬁl & AXL-
145/ 2 Rabbi|&Pldpg | - Lﬂvﬁmntwsmma@ dEﬂQP@%&WQH\PIWOSS@‘SGWI- anti-Cjusterin
(human) RDI |[RESEARCH DI AGNOSTI CS, RDI[INNC CLUSTRCabG__APICLHETRMab@cl|onal
ant i - Neur on | BhOBESI OXpbipiRRNATLEINADL MACA0RVE cBp@ehfd ¢ EnphaseoAPI - 38
ANTI - Hunan ¢D56 ANTI [Gih:: BBk, IRESRARCH RoAGNEE EofSorAfdn- CBL159  ( NEURAL CELL
ADHESI ON | NG NO_ECULEmma,AR]ZG,@gm@@I sc% i n, plasma + ACCURAJE CHEM CAl & YBG
4628- 6210 qyto Idbll 5] mtT-SC i RPORATHIEY |-'|-o
Apol i popr ot e%(Flrj“ Lo C\/E%‘T_ b TE "CEET 502<“881 SHe 3D12, Mab
anti - SCl ENELELC r‘m =) h_ahly.ma_n__f_ S 64 CA4 r~nrm| enent ,
Chi cken ACCURITE CHENPGAD T WESNOR@r - OBECOBNTE SHEWOM Aran SEMENTORHE.
CORPORATI ON |API - 66 Reii-uwian Bi ndi ng_Pr (SCENAIFICAOBPIBTIONCHEM CAL & AXL- 163/ 2
A APl-142 Kappa Chain, Mab anti- ACCURATE CHEMICAL & BMD- 021D
Human SCIENTIFIC CORPORATION
API-143 Tissue Inhibitor of Matrix ACCURATE CHEMICAL & MED- CLA498
Metalloproteinase 2 (TIMP2) |SCIENTIFIC CORPORATION
(NO X w/TIMP1), Clone: 3A4,
Mab anti-Human, paraffin, IH
API-145 ANTI-Human CD56 ANTIGEN | RDI RESEARCH DIAGNOSTICS, |RDI-CBL159
(NEURAL CELL ADHESION [INC
MOLECULE)
API-149 C4 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-032-02
anti-Human SCIENTIFIC CORPORATION
API-150 Sheep anti-Alpha 2 BIODESIGN INTERNATIONAL K90038C
Antiplasmin
API-161 Apolipoprotein A (HDL), ACCURATE CHEMICAL & ACL- 20076A
Plasminogen absorbed, -| SCIENTIFIC CORPORATION
Sheep anti-Human
API-165 Apolipoprotein D, Clone: ACCURATE CHEMICAL & MED- CLA457
36C6, Mab anti-Human, SCIENTIFIC CORPORATION
paraffin, IH/WB
API-167 Goat anti-Clusterin (human) | RDI RESEARCH DIAGNOSTICS, |RDI-
INC CLUSTRCabG
API-168 C4 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-032-02
anti-Human SCIENTIFIC CORPORATION
API-169 C4 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-032-02
anti-Human SCIENTIFIC CORPORATION
API-170 Goat anti-Clusterin (human) RDI RESEARCH DIAGNOSTICS, |RDI-
INC CLUSTRCabG
API-171 Apolipoprotein E, LDL, VLDL, |ACCURATE CHEMICAL & YM- 5029
Clone: 3D12, Mab anti- SCIENTIFIC CORPORATION
Human, frozen/paraffin
API-172 C4 Gomplement, Chicken ACCURATE CHEMICAL & IMS- 01-082-02

anti-Human

SCIENTIFIC CORPORATION
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Rabbit anti-Human SCl ENTI FI C CORPORATI ON API - 67 Apol i poprotein E, LDL,

VLDL, ACCURATE CHEM CAL & YM 5029 done: 3D12, Mab anti- SClIENTIFIC
CORPORAT VAo Hes¥e, frozen/ paraffin API-69 Conpl ement Fact P€T/BS013908CCURATE
CHEM CAL & AXL- 466/2 proactivator, Rabbit anti- SCl ENTI FI C CORPORATI ON
Human API-72 CGel DAKO - 1998 CATALOGUE A0475 API-74 C4 Conpl enent, Chicken
ACCURATE CHEM CAL & I M5- 01-032-02 anti-Hunan SClI ENTI FI C CORPORATI ON

API - 75 Fi br i[§9G8N, AT bdmentoReind AGGEOTE CGEWOAGAL & [Weo3aQ6 | chai n
(Cgsl 3I 1- 42% . |Cl one: 1§%um§g ENTI Fi C JGRPLRAE CERbdRRIoRNt i { HUMBn APl {76 C3
enent, CNTrcKen —=Homam
SCImI%I\ﬂ'I FI C (ERPERAT! (GREART C'“f‘fﬂg%“%\ &gb ée)’( ’f\“‘]kc_% ’t%ﬁ’sx'l@ﬁu% ACCURATE
CHEM CAL & YM 5029 | Qlone: 3012 Man™hti- sol ENTIELC CRRBEREMON| Human,
f r ozen/ par affARIA75API - T&n@@reﬁmﬁ@@@mm ACRURAE BHACCAIRATE  ClHERH SIAL198, | MVS-
01-001-02 anti - Hunaimsmﬁbiﬂ'anH@w@O?PWIEn&ICAﬁﬂ’OWIOm Cpnpl enent, | Chi cken
ACCURATE CHEMHGAL & |Ab@popQ>ﬂem@0ﬂDLQ\ﬁ_DL NEoorATEenEEAIENT | Fl /VCE32PORATI ON
APl - 80 C3 Conpl enent |cifd kE#ERanARCURAT EcEiEME GAkrdRAMR-  OL- 001- 02
anti - Human $Cl ENTI FI |G, CORRORATIEN 42 01/ 75454 PCT/ USOL/ 10908 APl - 81
Conpl enent F ; ‘@ﬂ%@ﬁl‘?@ﬁﬁ 66/ 2 0) Rabbi t
ant | - SA ENFRET CRAYION T RITER ﬁlﬁ‘f%\ ”ﬂﬁg}oﬁ&%@nf MDA ACOURATE
CHEM CAL & |,N§__g_1c_(ﬁé{§ DpRabbitaati-| "l‘ﬁ-']mn g5 F\‘ E RN ORAT ON-ARL g4
d ycer al dehy-13- Phoé%ﬁ@@"@! ODESI GN [SRYEF@GNTI ONAL HB650) fﬁme‘)o@ehydr dpgenase
APl - 90 Monogl onal nmouse anti- RDI RESBAREFHNILAGNOET| CS, RDI - TRK4L24
| actoferrin|INC LF2B8 APl - 92 C3 ConplREAEARCH ATFIBONEFOSRCCURATE CHEM| CAL &
| M5- 01- 001 Q2181 C3 Complement, Chicken ~ |ACCURATE CHEMICAL & IMS- 01-001-02
anti-Human SCIENTIFIC CORPORATION
API-182 Rabbit anti-14-3-38 (Broadly |RDI RESEARCH DIAGNOSTICS, |RDI-1433BNabr
Reactive) INC
API-186 Retinol Binding Protein, ACCURATE GHEMICAL & AXL- 163/2
Rabbit anti-Human SCIENTIFIC CORPORATION
API-187 Anti-Superoxide Dismutase RDI RESEARCH D!IAGNOSTICS, |RDI-SODabg
(Cu/Zn-SOD}) IgG fraction INC
(POLYCLONAL)
API-188 Transthyretin, Prealbuminm, |[ACCURATE CHEMICAL & MED- CLA 193
55kD, Rabbit anti-Human SCIENTIFIC CORPORATION
API-189 Cystatin C, Rabbit anti-Human | ACCURATE CHEMICAL & AXL- 574
SCIENTIFIC CORPORATION
API-191 Goat anti-Haptoglobin BIODESIGN INTERNATIONAL L15320G
API-194 ANTI-Human CD56 ANTIGEN | RDI RESEARCH DIAGNOSTICS, |RDI-CBL159
(NEURAL CELL ADHESION [INC
MOLECULE)
API-196 Cystatin C, Rabbit anti-Human | ACCURATE CHEMICAL & AXL- 574
SCIENTIFIC CORPORATION
API-201 Gel DAKO - 1998 CATALOGUE A0033
API-215 Cystatin C, Rabbit anti-Human | ACCURATE CHEMICAL & AXL- 574
SCIENTIFIC CORPORATION
AP1-220 C4 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-032-02
anti-Human SCIENTIFIC CORPORATION
API-221 Apolipoprotein E, LDL, VLDL, |ACCURATE CHEMICAL & YM- 5029
Clone: 3D12, Mab anti- SCIENTIFIC CORPORATION
Human, frozen/paraffin
AP1-223 C4 Complement, Chicken ACCURATE CHEMICAL & IMS- 01-032-02
anti-Human SCIENTIFIC CORPORATION
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anti - Human SCl ENTI FI C CORPORATI ON API - 93 Mnocl onal nouse anti- RDI
RESEARCH DI AGNCSTI CS, RDI - TRK4L2- |actoferrin INC LF2B8 API -95 Al bumi n,
Human, CW@ReTS4ACCURATE CHEM CAL & | M5- 01-026-02 anti - SPUCENTFA®S
CORPORATI ON API -97 C3 Conpl enent, Chi cken ACCURATE CHEM CAL & | Ms- 01 -001
-02 anti-Hunman SCI ENTI FI C CORPORATI ON API -98 C8 Conpl enent, Coat anti -
ACCURATE CHEM CAL & BMD- G35 Hunman SCl ENTI FI C CORPORATI ON API - 101 Al bumi n,

Human,  Chi ¢ Kai,ACCURAT o drdeMEGAk, Vil NRcoSRhTO@GawaL sant | - |YRCha T FI [

CORPORATI ONJ API - 102 Eafd 9512"||na()§ﬁh”p| enBakENmRACOMAROGHEM CAL & | M5
01-066- 02 Chi cken apf Do NTI|FI C CORPORATI ON API f 103 Goat
ant i - Hapt oglreb+r—BIEB d i ".(\..._.\.\V-‘v"" A—1153206—APH0d—TFransthyf eti n,
Pr eal buri nm APABBURATIEPEENISCAL LDk WRD- A@WA@@HEW, Rabhyivt saaeit i - Human
SCI ENTI FI C QORPORATI [OnApP21Ma alpol i g §PFBEEF RORFORABPEN VDL, ACCURATE
CHEM CAL & YM 5029 |H@howierer@B2fn Mah anti- SCI ENTI FI C CORPORATI ON| Hunan,
frozen/ par afl id153sAP! -|hiSpdyRRAG 0pRl  anhtelramBoHERIGDES] GN |MEDERNAGA ONAL

N77190M Fi brinogen [ARle: whdblnMARRE,| Ondlscigittitic BoRmIRABDRDES] GN | NTERNATI ONAL
N77190M Fi bri nogen Ag’gﬂlr;ﬁ’_,g,\,BATl (306) SANTA CRUZ sc-579 | Bl OTECHNOLOGY, | NC

RESEARCH ANFHBERHES FE—CHEM CAL
& M5 01- o\fj’?gﬁé N*lﬁwm@d%éﬁ%&ﬁé%@ Q"%‘%&‘H‘S&Siﬁ l@%(3)6) SANTA
CRUZ sc-579] B OTECHW! - REHESHRSERARCH ANTI BODI ES 98/ D9 API - 130| C4

Conpl enent , LChi cken MWAEX: CHEM CALl & I MS- 01-032.02  bnti-Hunan
SCI ENTI FI C CORPORATI ON API - 131 Apol i poprotein A (HDL), ACCURATE CHEM CAL &

ACL- 20076A Pl agi ROGaR ARS0 oA SOhEMEY Fl G:RRERRATLOM: Shaep ant i - Hunan

detect API localization or the level of one or more APIs. In a specific embodiment,

antibody to an API can be used to assay a tissue sample (e.g., a brain biopsy) from a
5  subject for the level of the API where a substantially changed level of APTis
indicative of Alzheimer’s disease. As used herein, a "substantially changed level"
means a level that is increased or decreased compared with the level in a subject free
from Alzheimer’s disease or a reference level. If desired, the comparison can be
performed with a matched sample from the same subject, taken from a portion of the
10 body not affected by Alzheimer’s disease.

Any suitable immunoassay can be used to detect an API, including, without
limitation, competitive and non-competitive assay systems using techniques such as
western blots, radioimmunoassays, ELISAs (enzyme linked immunosorbent assay),
"sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, gel

15  diffusion precipitin reactions, immunodiffusion assays, agglutination assays,
complement-fixation assays, immunoradiometric assays, fluorescent immunoassays
and protein A immunoassays.

For example, an API can be detected in a fluid sample (e.g., CSF, blood, urine,
or tissue homogenate) by means of a two-step sandwich assay. In the first step, a

20  capture reagent (e.g., an anti-API antibody) is used to capture the APL. Examples of
such antibodies known in the art are set forth in Table VII. The capture reagent can
optionally be immobilized on a solid phase. In the second step, a directly or indirectly
labeled detection reagent is used to detect the captured API. In one embodiment, the
detection reagent is a lectin. A lectin can be used for this purpose that preferentially

25  binds to the API rather than to other isoforms that have the same core protein as the
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43 WO 01/ 75454 PCT/ US01/10908 API-132 Apolipoprotein A (HDL), ACCURATE
CHEM CAL & ACL- 20076A Pl asm nogen absorbed, SCI ENTIFI C CORPORATI ON Sheep
ant i - Humewmo ARPY54384 Goat anti-Clusterin (human) RD RESEARSEI/DEAGNSEBTI CS,

RDI | NC CLUSTRCabG API-136 Goat anti-Custerin (human) RDI RESEARCH

DI AGNOSTI CS, RDI I NC CLUSTRCabG API-137 Apolipoprotein E, LDL, VLDL,
ACCURATE CHEM CAL & YM 5029 Cone: 3D12, Mab anti- SCI ENTI FI C CORPORATI ON
Human, frozesripatadthérprdiblns 43Bshexd thivampigeiie déterniiiving keeognieQUiRAGE CHEM CAL &

| M5- 01-032-02 anti-Human SClE 11 ON APl -1 | ement,
Chi cken ACCURABEY re@zreéew}%me&t %th Oﬁ?m pingg fogthe é%?éﬂh%ﬁ?
CORPORATI ON 28Rl ¢ dhfdeKapigy, Gload frefelBIy 20 bhit-5-A) RffEEMiDA0& BVMD- 021 D

Human SCI ENTI FI € CORPORATI ON API - 143 Tissue Inhibitor of Matrix ACCURATE
CHEM CAL & NrEHerably anlpast 1feld|gresiss atfinithdlan to seigppisolgrneis havetheorRPORATI ON

NO X W/ I MRL).. 145
AN Haon e obrk Qifcin 3660 ATYRBCAR i) g%%bénmgt%% fhc cobiegid - (NEURAL CELL

ADHESI ON | NGevmnEaulrejogniagd byl dg a@daodbnﬁaseémmhe PQISERIKSFEHROTLRAGENCHEM CAL &

| M5- 01-032- nti-Al pha
2 Bl CDESI G\I#ﬁﬁ%ﬁ%@f%&gﬁ@ nt %EEW %}t@@éf}i{% ?Slgggprgt ein AIo
(HDL), ACCURMETEt GiHEgMn€ALd s&wAlGtinowR 00 TBArt, fok astmceagen tﬂbsg)omrem‘ m@BEl ENTI FI C
CORPORATI ON Shee antl Pl - 165 rote Cl one: .. ACCURATE
CHEM CAL & NE{HDS a}eﬂ‘ r%gle t?aéﬁtl?g% ﬁ? E%Tr'qﬁ? N

%?rA gugs gioclsld‘fmﬁas%PAss&@ZteMCOMB,-IﬁJ GbirH-n &((Bwi@efﬂ (cB35)), 1RESEARGH

antlia[C)%llycobiology, at pp. 158-174 (which is incorporated herein by reference in its

entirety). Lectins with the desired oligosaccharide specificity can be identified, for

example, by their ability to detect the APl in a 2D gel, in a replica of a 2D gel
following transfer to a suitable solid substrate such as a nitrocellulose membrane, or

15  in a two-step assay following capture by an antibody. In an alternative embodiment,
the detection reagent is an antibody, e.g., an antibody that immunospecifically detects
other post-translational modifications, such as an antibody that immunospecifically
binds to phosphorylated amino acids. Examples of such antibodies include those that
bind to phosphotyrosine (BD Transduction Laboratories, catalog nos.: P11230-

20  050/P11230-150; P11120; P38820; P39020), those that bind to phosphoserine
(Zymed Laboratories Inc., South San Francisco, CA, catalog no. 61-8100) and those
that bind to phosphothreonine (Zymed Laboratories Inc., South San Francisco, CA,
catalog nos. 71-8200, 13-9200).

If desired, a gene encoding an API, a related gene (e.g. a gene having

25  sequence homology), or related nucleic acid sequences or subsequences, including
complementary sequences, can also be used in hybridization assays. A nucleotide
encoding an API, or subsequences thereof comprising at least 8 nucleotides,
preferably at least 12 nucleotides, and most preferably at least 15 nucleotides can be
used as a hybridization probe. Hybridization assays can be used for detection,

30 treatment, diagnosis, or monitoring of conditions, disorders, or disease states,

associated with aberrant expression of genes encoding APIs, or for differential

diagnosis of subjects with signs or symptoms suggestive of Alzheimer’s disease. In
particular, such a hybridization assay can be carried out by a method comprising

contacting a subject’s sample containing nucleic acid with a nucleic acid probe
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| NC CLUSTRCabG API-168 C4 Conpl enent, Chicken ACCURATE CHEM CAL & | M5-
01-032-02 anti-Human SClI ENTI FI C CORPORATI ON API - 169 C4 Conpl enent, Chi cken
ACCURATEVBBIEMYEAL & | MS- 01-032-02 anti-Human SClI ENTI FI CPCORPORATISON

APl - 170 Goat anti-Clusterin (human) RDI RESEARCH DI AGNOSTICS, RDI | NC
CLUSTRCabG API-171 Apolipoprotein E, LDL, VLDL, ACCURATE CHEM CAL & YM
5029 dCone: 3D12, Mab anti- SCI ENTI FI C CORPORATI ON Hurman, frozen/paraffin
APl - 172 C4 Copgbleofirybridizing ¢k 2 PNACSURM EhaChiichii<SAln APT) WBer @hditioBPs10R

ot e S LG QPTG 4 YO AL ST AR P 172

SCI ENTI FI C Wlﬁbéaéedlfé’ﬂthﬁﬁ@t ofanbjeetChadigeAlzheiinbtindingasézdk  RESEARCH
DI AGNOSTI CS, | RDI C CLUSTRCabG APl -175 Transthyretin, Preal bum nm
ACCURATE méﬁffé&E FIRED- CLA 193 55kD, Rabbit anti-Hunan SCIENTIFI C

CORPORATISON AP - 76 i ARelid PR 1b AUk diagnbddle kity/ldohn né%bﬁéﬂEAﬂ'ﬁMb%L & YM
5029 O one: 3D12, Mab anti- SC| ENTI Fl C CORPORA {2 Hu frozen/paraffin

APl - 178 Tr aﬂ@tﬁﬁ@lrﬂ@t, isvch FdbapY OpHORAYY REPURRTE QHENs ofah @QA 193 55kD,
Rabbi t anti 5 hﬁ. Poé%ﬁwg,ﬁh&m{ﬁ%?%% oAE’h rPoZ@ Br 1%%’@ tﬁ% ¢ SANTA CRUZ
s0-6008 Bl OTECHRLOGY, IINE "RESEARCH ANTI BODI ES 98799 APl - 181 C3

Conpl enment , mBhitokien or@euRtE CHENAGAR oRthEBPPIcaLio] () 2 lal@iﬁilbmémmn

o1 AGNCSTI Co PoR 1y aisy: CE st Ul Al s afeddl Sl Rar MR BT
ACCLRATH 0CHEARIGAL by AN I R420: arﬂa(bbzi Ieba ot instluinlivaBE ENTAEHGPEORBEORAT] ON

'(A\CP:L; %788%; Ifﬁ)b%ggn:ogéclt I%Eeﬂglr?l?s‘i]& or erapeu it uggg%%ta%e I;Ie-lltmn thereo% I%CDabg

no labeled binding partner to the antibody is provided, the anti-API antibody itself can

be labeled with a detectable marker, e.g., a chemiluminescent, enzymatic, fluorescent,
or radioactive moiety.
15 The invention also provides a kit comprising a nucleic acid probe capable of
hybridizing to RNA encoding an API. In a specific embodiment, a kit comprises in
one or more containers a pair of primers (e.g., each in the size range of 6-30
nucleotides, more preferably 10-30 nucleotides and still more preferably 10-20
nucleotides) that under appropriate reaction conditions can prime amplification of at
20 least a portion of a nucleic acid encoding an API, such as by polymerase chain
reaction (see, e.g., Innis et al., 1990, PCR Protocols, Academic Press, Inc., San Diego,
CA), ligase chain reaction (see EP 320,308) use of Qp replicase, cyclic probe
reaction, or other methods known in the art.
Kits are also provided which allow for the detection of a plurality of APIs or a
25  plurality of nucleic acids each encoding an API. A kit can optionally further comprise
a predetermined amount of an isolated API protein or a nucleic acid encoding an AP,

e.g., for use as a standard or control.

5.3  Statistical Techniques for Identifying APIs and API Clusters
30 Uni-variate differential analysis tools, such as fold changes, wilcoxon rank
sum test and t-test, are useful in identifying individual AFs or APIs that are
diagnostically associated with Alzheimer’s disease or in identifying individual APIs
that regulate the disease process. However, those skilled in the art will appreciate that

the disease process is associated with a suitable combination of AFs or APIs (and to
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(POLYCLONAL) API-188 Transthyretin, Preal bum nm ACCURATE CHEM CAL & MED-
CLA 193 55kD, Rabbit anti-Human SCI ENTI FI C CORPORATI ON API - 189 Cystatin C,
Rabbit am®otusseh ACCURATE CHEM CAL & AXL- 574 SCI ENTI Fl BCCORRORBL0BI ON
APl - 191 Goat anti - Haptogl obi n Bl ODESI GN | NTERNATI ONAL L15320G API -194
ANTI - Human CD56 ANTI GEN RDI RESEARCH DI AGNOSTI CS, RDI - CBL159 (NEURAL CELL
ADHESI ON | NC MOLECULE) API-196 Cystatin C, Rabbit anti-Human ACCURATE

CHEM CAL & A¥legubafetl bySHubthble bdhkbifdodR ORAPLGNahEY th20ihdieRiualDARQnd AFIO8
CATALOGUE A0033. API-215 cy,st?ti n C, Rabbit anti-Hyman ACQURATE CHEM CAL &
AXL- 574 ST BRIpHER CTleompeRAT fOdisapiering greeavighifosunion i AR eRd ACCURATE

CHEM CAL & | Al q9fr Bdrmthiske f&%écowﬁﬂgﬂldﬁ%ﬁmﬂ&l SRRPERALH Ned\BAn221
Apol i poprotein E, LDL, VLDL, ACCURATE CHEM CAL & YM 5029 Cone: 3D12, Mb

anti- SCl ENTRiyidnabdrarATiIon bravatrded asepe iafpeiendithe dimpsexas beq Conpl enent

Chi cken - . - - . [ = i FI C
WMTQ%%I%%‘%%%H&P@?%%?%%%%y K%%}%‘ézuzog%%fi pogir;%ét'ei n E LDL,
VLDL, ACCURATE CHEddllalvigg svdgs cariOxouseil tmidentBpmarkeisHivnadiata pro@@icENY kel C
CORPCORATI ON I-fiurradljé?c%r qzen/ paraffin API-233 Apolipoprotein E, LDL, VLDL,
ACCURATE CHEMEATS R'°%5029 C one: 3D12, Mab anti- SCl ENTI FI C CORPORATI ON
Human, frozen/ parraé firsoséplis-t1d 3Bnifyel dopapivo beARs &, AFk dreindAUadRAIHowCHEM CAL &
MED- CLA457 3606, Mab. anti - n, SCl ENTI FLC CORPORATI ON paraffin, |H W
APl - 230 ANTISSRIFAN ERSEURRT o YRR VRS, CBL159

( NEURAL 1GEL LidABHESINANViduMCA MObERIkfhal APTs SREAD @B ks hiPhlpdish@icaft ant i body

' tissue s ev(/:};[ein %r(]:gllgc%gn g? Ai:J?sS z?n% APOIS as is desirable when an individual AF or APl is
used as a diagnostic. Any of the tests discussed above (fold changes, wilcoxon rank
sum test, etc.) can be used at this stage. Once a suitable collection of AFs or APIs has
been identified, a sophisticated multi-variate analysis capable of identifying clusters

15  can then be used to estimate the significant multivariate associations with Alzheimer’s
disease.

Linear Discriminant Analysis (LDA) is one such procedure, which can be used
to detect significant association between a cluster of variables (i.e., AFs or APIs) and
Alzheimer’s disease. In performing LDA, a set of weights is associated with each

20  variable (i.e., AF or API) so that the linear combination of weights and the measured
values of the variables can identify the disease state by discriminating between
subjects having Alzheimer's disease and subjects free from Alzheimer’s disease.
Enhancements to the LDA allow stepwise inclusion (or removal) of variables to
optimize the discriminant power of the model. The result of the LDA is therefore a

25 clusfer of AFs or APIs which can be used for diagnosis, treatment or development of
pharmaceutical products. Other enhanced variations of LDA, such as Flexible
Discriminant Analysis permit the use of non-linear combinations of variables to
discriminate a disease state from a state in which there is no disease. The results of
the discriminant analysis can be verified by post-hoc tests and also by repeating the

30 analysis using alternative techniques such as classification trees.

A further category of AFs or APIs can be identified by qualitative measures by
comparing the percentage feature presence of an AF or API of one group of samples
(e.g., samples from diseased subjects) with the percentage feature presence of an AF

or API in another group of sampies (e.g., samples from control subjects). The
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detect APl localization or the level of one or nore APIs. In a specific
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aggl uti nat i o\, detsetips of thaoAplie e semple Rhe subiechw g suggdeshibai drigbikadyridet i ¢
assays, fl “%eesglﬁﬁatl}ais [Qf}h@{?&???}@a e-and protein A inmunoassays. For exanpl e,
ete ul

an APl can be cted in a sanple (e.g., CSF, blood, urine, or

ti ssue honogenate) by neans of a two-step sandw ch assay. In the first
step, a 20 capture reagent  (e. an anti-APlI antibody) is used to capture
the API. Exanpl eé'%'of Wha&ﬁcta%%]le%s known in the art are set forth in

Tabl e VHb. The capt diagndseagetibdLad compbditisndlof the pecsemmmientiozed assista sol i d
phase. In the second step, a%ddi rectly or indire | ed de#ﬁcti on
todk vy, e

tl | ab
reagent is UdEYNHEYINER LR captiO FEiuaigherapigs g’ﬁéﬁ%’&?}%ﬁj@ﬁf‘%&

detection reageRbodife, {REtidaNcorfbdubld drdteS@i rRenedisBlith & rebtbieSaIPoY ABse t hat
preferentially 25 binds to the APl rather than to other isoforns that have

the same cor@elrinaesibiechhaying Alzwingysehsessis levaefoundon subgrsdree fom or t o

ot her protei : t I i } i t he
T S L T

wi t h at 1beaguhibiorf, ¢d pregpreadéor APKlevels gt or nesr deysseseen asbyjeets fteefiem 5-f ol d
greater affipit still t - eater affinity,
than to sai dan (Z)}% %?rslaé%ﬁa%emh%tl%vg#%&gé%&{ Oerggﬁ ggﬁéi)%:stj)cgré{)%!rﬂg?}%?n as the APl or
to said other prat#iodsr tinbddimbar e tdethodndrdgempositidatod thei pnesant r ecogni zed by
t he anti body. Based on the present description .a.lectin .th is suitable
for dot ot HiyeRag Ye s Sl Rty e Peiaitt o Pisal b Rihid 11 od 1 n
the art usi ngdimatdosinseAlzhdmnemndisdasd; heliaddals dehdy singdehdipears t esting one
or nore _lectins enurrerat)EeéigBS Tabl e | _on pages, 158- 159 of Soh%lmar et al.,
bp eyt eg

Lectins s 1dresfyihen framdae studpwicar ByPlegstdp p seREate qRot &b us HJ &

Gabi us S (edRatnend &% Balysi€ Ch ldB$red ARECAIMERPER] RENredfly BPscrebR&t th74 (which is
i ncorporated herein t?/ reference inits
identify individuals with Lewy Body discase and/or senile dementia or other known

measured of Alzheimer’s disease; procedures for these screens are well known in the
art (Harding and Halliday, 1998, Neuropathol. Appl. Neurobiol. 24:195-201).
25
5.5  Purification of APIs
In particular aspects, the invention provides isolated mammalian APIS,
preferably human APIs, and fragments thereof which comprise an antigenic
determinant (i.e., can be recognized by an antibody) or which are otherwise
30 functionally active, as well as nucleic acid sequences encoding the foregoing.
"Functionally active" as used herein refers to material displaying one or more
functional activities associated with a full-length (wild-type) API, e.g., binding to an
~ API substrate or API binding partner, antigenicity (binding to an anti-API antibody),

immunogenicity, enzymatic activity and the like.
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entirety). Lectins with the desired oligosaccharide specificity can be
identified, for exanple, by their ability to detect the APl in a 2D gel,
in a repweavofssa 2D gel following transfer to a suitabl BCEORIIAIO3M8bSE r at e
such as a nitrocellul ose nenbrane, or 15 in a two-step assay foll ow ng
capture by an antibody. In an alternative enbodi nent, the detection
reagent is an antibody, e.g., an antibody that inmunospecifically detects
ot her post -trans|atsp&vid elmdirhérts teaneentiSuipldvidss Rapnants diadWPLhat

i mmunospecifically binds to phosphorylated am po acid Exampl.es of such
anti bodi es iWEPHFES Pﬂﬁ%gégtaﬁﬁfo ac’dlrs’rﬂﬁ?et%t @Wag‘b%%%‘i}r i‘fg?zﬁ’é&t%ﬁn?ﬁ AsQhct i on
Labor at or i es,; 1Gat3l8andR8ds: Frabi2aR 12Qird20hP b1 2AB6r thdRgiond 120APIR38820;
P39020), those that bind to phosphoserine (Zynmed Laboratories Inc., South
San Franci sc#s0 Regyideda sare grofans (62- Susmprefeigsk oawasing guph fHgRgniso

phosphot by eqgiig. (LyEd &%@5%9(}- L BGvidePOUt h San Franci sco, CA,
cat al og nos. 71-%2008, 1%- 00) .r %fll?gzaésplﬁg{j,c a gene encoding an APlI, a

rel ated gene (e.@ncaagenmbinant mglezFcklerienensodasiie 48k } poision pethat™dd. nucl ei ¢
aci d sequence [ I+ i | e , can
al so be used r%ﬁ?’?%??%ﬁ@%ﬁ?gﬁﬁ% §§§‘i§ lth%gg %%%rﬁg%gtgfﬁ{e@en%nﬁf %e I ﬁlgl%a%ﬁigl , or
subsequencesachivesdgfaseyahased bmthe phydi@b st fuBctivnell peotcrtite f thephneher abl y at

| east 12 nucl eotides, .and nost pref.erabl t | t 1 | i d b
ue6d as a nyBraTYRIGR pGoan Ry S o b et U o B b T o "
detecti o 3Ralyie By BERIectredhRENRNSinGnudLssARBict or i ng of condi tions, disorders,

or di sease states associ ated with aberrant expression of genes encodi ng
APls, or for diffldeés identified beicysgan beSOLafRSIjaé‘étPEn%dtW Séqnﬁﬁélq?ﬁ'nh(??nptons

suggestive qfciQhigHeiBRhiorafhP@aS Gon étharR@l drfifit, 8fd sisHEol@mAYbr i di zati on
assay can be carried out by a method comprising contacting a subject's
sanpl e cont ahrmmajogierdiykicentaigation; differentigcplapdity er By groter standanl 01/ 75454

PCT/ US01/ 10g‘g&mq%gE‘%ﬁi‘@%@gﬁt‘:t‘]‘ﬁ%ﬂ%ﬁg to a DNA or RNA that encodes an API,

under conditions rirdi zati on can occur, and detecting or
measuri n any resilietiatigelipydncé diezambiomt nuplgiclacidttha escodesthbdPlsed f or t her apy

of subjects .havi.n zhei nmer' s .di sease, .as glgie j 5 The
i nvention alls%n\{lrglreg\}%‘:énstlr%?rguﬁ ﬂ%%lg is%:&%l(ieso,f%ceonprcl%lg F’%ggﬁﬁ?ﬁﬂﬁ%@l}ﬁpl ant i body.
I n addi ti on,nusl¢otidessefuencardth® pdne @bdihg yegvarpniamed onde cicombinentafcltioe

follow ng: (1 i nstryctions for using the anti-API_anti.bo r di agnosis,
prognosi s, ta}‘fzéir f"'gt’ t}}‘?d’ﬁ‘?tFIBrcP’hge %’P%ﬁﬂ?dslm S%@Si‘rg CE%}%?IHB%%/%% ?CB?WI? hese
appl i cati onsiy tHe2irt @.¢!, 30EHEEkaPillOAL AD, 198/ NAGE 3110018t i body; (3) a solid
phase (such as a rea%ent strip) upon which the anti 10 _APl antibody is

i mobi | 13%d; and T ayotieralgraptvgrembpdigent. paidie s fr beayiifisd 8P% "aW oval  for

flihag nOfst i ﬂ RUREL 05 btafidaPd mbMBELRBH b hoddIRs@ibe@MOVE (. k.o Bufeefiitpat i on
ereor.
purification).

In a preferred embodiment, APIs are isolated by the Preferred Technology

described supra. For preparative-scale runs, a narrow-range "zoom gel" having a pH

25  range of 2 pH units or less is preferred for the isoelectric step, according to the
method described in Westermeier, 1993, Electrophoresis in Practice (VCH,
Weinheim, Germany), pp. 197-209 (which is incorporated herein by reference in its
entirety); this modification permits a larger quantity of a target protein to be loaded
onto the gel, and thereby increases the quantity of isolated API that can be recovered

30 from the gel. When used in this way for preparative-scale runs, the Preferred
Technology typically provides up to 100 ng, and can provide up to 1000 ng, of an
isolated API in a single run. Those of skill in the art will appreciate that a zoom gel
can be used in any separation strategy which employs gel isoelectric focusing.

The invention thus provides an isolated AP, an isolated API-related
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no | abel ed binding partner to the antibody is provided, the anti-API

anti body itself can be |labeled with a detectable nmarker, e.g., a

chem | umwesvens4 enzymatic, fluorescent, or radioactiveP@DUStyL09®B5 The
invention also provides a kit conprising a nucleic acid probe capabl e of
hybridi zing to RNA encoding an API. In a specific enbodinent, a kit
conprises in one or nore containers a pair of priners (e.g., each in the
si ze range @blyperBidicrandlae dtolatesderinagive op fregreendbof sn ABL @GndJlireleied des and st |
nor e preferab cleoti.de t er tion

condi tions ég ﬁiuﬁﬁﬂgﬁ% |ﬁ?%%??%%%gfq%%mgggnpgas lﬁﬁ%o@@}%ﬁﬁblws nucl ei c
aci d encodi ngbathefital spitidlicasetlimds pol yner ase chain reaction (see, e.g.,
Innis et al., 1990, PCR Protocols, Academc Press, Inc., San Diego, CA),
| i gase chain reaction (see EP 320,308) use of Q3 replicase, cyclic probe
reactions or ot hgl nefsBRESn KMONA BndodihgaAPI Kits are al so provided which
allow for the detection of a plurality of APIs or a_ 25 plurality of

nucl ei ¢ aci ds ea@ﬁ“@ﬁ%@ﬁﬂ%&uaﬁmﬂmeﬁ KWFE‘E&@“@ﬁ??%m%ﬁ? Phfener conpri se

a predeter mp@&ént@d@!&k b9 twag 0t bealphl £ nhPdr 1pKiOkiGhN or a nucleic acid
encoding an "APlI, e.g., fof use as a standard or control. 5.3 Statistical
Techni ques for | déanudsatidg sempreenpifhapiesanf inyentios, mguding DNy ingt RNA,

differenti al f sum t est
and -t ost . 2SR  Rabdtne SRR W1 Cr £RARARE ekl SPACRPL Al ST

di agnostﬂOcaIgo;ypa[s'Ebcrha}t Mymihbstizedllmmgimmhdds kapveeiagke ot, sich asdeingi f yi ng

i ndi vi dual APIs %g ateC he dbfe%%%e8m§§§%§umﬁ9&ﬁ2mnlﬁca )se skilled
in the art \ﬁloﬁeng 813:“31115 APREE} HOdrEE g & process 15 Crated with a
sui t abl e corithc hatleqite@équbines of théBleert andntidn A A e 18ehiific4on/2hl501/ 10908
be regul ated by a suitabl e conbi & on of QKE@%@@ ath r th n i ndi vi dual AFs
and APl's i n S¥getisgeng freoding gp %m?183° qg,J@c 'é‘HE% Yui tabl e

conbi nat i onsxahplARsy @REninfBbNAdItARE, dehemctibesRs bodxpeissieRUBkRieg | ndi vi dual
AFs and APls. In _such cases, each individual AF ang APl can be regarded as
one vari'&l e and Fphexagipise Esdotearecpeesodias an ABHPRECR tschniques, pgheiedvar i at e
effect causegd Qx\éra'terﬁl%'bﬁ\ﬁéo%ﬁe%r 108 %Pm\ﬁﬁrh'k@l?loﬁgonuzﬁgtﬂe@j da'W: RSsiSlegPS can be
used to |dent§ ers fromdata produced by the Preferred Technol ogy.
The first stfepll APRmpiI@mfmagmeytsadmflhe@qpa@trpf dfe same penteim\PPSRu¢pgtonsndi vi dual | y

show signif] t Wt F5€ ciation

bet ween t he dfgggdvgﬁgtﬁg)?e dﬁ? nd&ﬁ séd(r}gﬁhl%l ?%‘flﬁ ual Aﬁﬁngcn%ﬁﬁ AD need not
be as hi ghl \DSAg@id, |fmmbra1rvﬁmeue<afmmh tadls bf the immusd-sys@emd (10RI seas mose desi rabl e
when an j.ndi vi dua

% h
i scussdl asBves pter gl eictons 8T AR SPHR ¢ MR bnd NE tEStS

genomic DNA using the oligonucleotides (which preferably are nested) as above.

Vectorette PCR is a method that enables the amplification of specific DNA fragments
in situations where the sequence of oniy one primer is known. Thus, it extends the
application of PCR to stretches of DNA where the sequence information is only

25  available at one end. (Arnold C, 1991, PCR Methods Appl. 1(1):39-42; Dyer KD,
Biotechniques, 1995, 19(4):550-2). Vectorette PCR may be performed with probes
that are, for example, anchored degenerate oligonucleotides (or most likely
oligonucleotides) coding for API peptide fragments, using as a template a genomic
library or cDNA library pools.

30 Anchored degenerate oligonucleotides (and most likely oligonucleotides) can
be designed for all API peptide fragments. These oligonucleotides may be labelled
and hybridized to filters containing cDNA and genomic DNA libraries.
Oligonucleotides to different peptides from the same protein will often identify the

same members of the library. The cDNA and genomic DNA libraries may be
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sumtest, etc.) can be used at this stage. Once a suitable collection of
AFs or APls has been identified, a sophisticated nulti-variate analysis
capabl e o¥obdewnsd fying clusters 15 can then be used to espPCTvES@/10beS
significant nmultivariate associations with Al zheimer's disease. Linear

D scrimnant Analysis (LDA) is one such procedure, which can be used to
detect significant association between a cluster of variables (i.e., AFs or
APl s) and Albsireid fem aaydsh'sdm;@f desimdpemﬂia‘nrsgedeSJAfor exaggle Gémheinght s i s

associated with | i near
conbi nati on of méﬁﬁﬁf’@g Sﬁ@luetn 2 Com Iélﬁ?%%nude &%%e %HC?%%&\% Ei abﬁls can

identify t heARfifegass: o tias @edayt 1dvambm afie niedfuln fpr beimyde or theibjtdlityso havi ng
Al zhei ner' s dj sgzlase and subj ects, free fror‘r€1 LD%hei mer' a di ajgase

Enhancenent SYPBAizsselqchyely PG P UPIEHRREY St 8rfep BRCof g OISl FOBiSy ar i abl es

to optimze Bﬁ'th SEihe AhpRAkorD 8 Watiet 6nyBﬁdlﬁ£tQﬁ|con&Eﬂ&1srrﬂ@Lﬂeten@ﬁo e LDA is
therefore a % cllggster I%q‘)ﬁﬂAFs or API§SD whi ch can d for dj ayﬁom S,

treat nent orfo gegidnypleatide ssquenpasaf leat abryt 4. %ﬁ%di?c% §5%€f@1(7é155gﬁ ¥8%e ed

variations ofsql-Bhy, 948035 sK5bLB64! &9 B 5506 {dZh@N or £0h YRhcaR®6 Hel the use
of non-1inear donbinations of variables to discrimnate a di sease state

from a st at eequenghifamuciselide angodieg &l Alase. The results of the discrimnant

anal ysi s can be vriAEEAAY. BOpk:iag, LESLS, 30l SGidlbut RSB O the 3O

anal ysi s using a ern suc assification trees.

further 10at gt the dfiplékes, oich APlos/ sahlor high 'teutmetatlfre echditionsjuab ited theren, rreasur es
by conmparin Q ercent ge f,eat ur.e ence.of .an f one group
of sanpl es g h trégﬁ?ﬁﬂo& ?I?S ma?sslgggglaa éoﬁ}gf g@?r"} WAERP‘% W@P%)@cent age
feature pr es{‘@dlﬂ?@@ﬁ?@d@drﬁﬁl dddecyhRlIfatd (SISO INGM YDA Rt 65°CS Aok BBingn J.

sanpl es from control subjects The 49 WD 01/ 75454 PCT/ US01/ 10908

"per cent age &le@SG&LHH 68°C Grusabel Rt a]ApﬁS.b‘)SPr@urf@ﬁB@tﬁcalgén of sanpl es
in a group i r e % the

det ecti on nel\%lgﬁﬁ%ﬁilglaﬁil ot F%%eltéggbléFlngAséP atésAEg At cfto t ecta Ie in 95
percent 16f SSonpliss, Iﬂemffnda ate;a§dd %ubp@oia&ﬂhetehebypeka alges ehela:tw)re presence
of that AF in that s§n§ groutgllst% terCf Lf.onl % é:e t of
sanpl es fr orhohSHRHARPEGAtORs- SRRt RRRALTORS % dpRlEt fora (31356 ﬁfl e AF,
det ecti on ofusédigdreiAFmbderible s&&@a{teoﬁm(ﬁlsSmbﬁrﬁMasmglirfb.sxﬂﬁgml%tﬂrﬁﬂ it is
likely that the subject has Al zheiner's disease, 5.4 Use in Cllnl cal

Studi es 10 Phé2E @yt sl i 8oteran dybodissioncoplidonscan pleo breadssed | nvent i on

can assi st 8-o9 fork@mBeoURtisnitinemapi es for
Al zhei ner' s rg(%}gg%@%én%%%ﬁgﬁleﬂr]rg{)%?ﬂerraeﬁélﬂ%ougm ca(f corrpouondst alrle tested for

t hei r atf0l i thybtiddypdex: o’lﬂelsmaftmulaAhﬂ’bﬂdllzévm epnditions eAnthe seadily sphipglamidz hei ner' s
di sease to la%éf %Jﬂ? gén%ﬁng bk Qh@s%) H&)%Bainé b¢ ﬁlefdesg{yd results. In general, convenient
hybridization temperatures in the presence of 50% formamide are: 42°C for a probe
which is 95 to 100% identical to the fragment of a gene encoding an API, 37°C for 90
to 95% identity and 32°C for 70 to 90% identity.
25 In the preparation of genomic libraries, DNA fragments are generated, some
of which will encode parts or the whole of an API. Any suitable method for preparing
DNA fragments may be used in the present invention. For example, the DNA may be
cleaved at specific sites using various restriction enzymes. Alternatively, one may use
DNAse in the presence of manganese to fragment the DNA, or the DNA can be
30 physically sheared, as for example, by sonication. The DNA fragments can then be
separated according to size by standard techniques, including but not limited to
agarose and polyacrylamide gel electrophoresis, column chromatography and sucrose

gradient centrifugation. The DNA fragments can then be inserted into suitable
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Al zheiner's disease or, in a treated subject (e.g. after treatnent with a

cholinesterase 15 inhibitor), to preserve AF or APl |levels at or near

| evel s see@doi/ms4subj ects free from Al zheiner's di sease. TheTWUswg103080f one

or nore AFs or APlIs can be assayed. In another enbodi nent, the nethods and
conpositions of the present invention are used to screen individuals for

entry into a clinical study to identify individuals having Al zheiner's

di sease; i ndeatbdlatisdiag beady lifaévd mgala%hzdtseémﬁdssbaz&ndplmasbmmort'h%n be

T et mont | oRRLIERyGH KA FPgerPE Y AL hdSEahdr J3F BEOE A e ALY be

screened t 0 Clofgf) A Kabotasty Maaual 2d Bd. td)olﬂswng,BHﬁ%oﬂL@Gﬁ&ﬁy ansd, aolseni | e
dementia or other known ireasured of Al zheimer's di sease,; procedures for

these scree®sring HaRar, Nepnbeik Floveri-Mded ). (RS iy Cloming 4 Prgiicel 1908,
Neur opat Bol .o ARfkh, MIGHPRRE 9hd., Bl & ROML: 1, ﬁ5A§su%e1@lM Eﬂaﬁ?&dsorwg)é APl's In

particul ar aspects, the invention provides isolated manmalian
preferably umant BAGDeols aridolepdgri gy,t%rkﬁfeemﬁﬂ@ﬁh@érﬁéﬁ@%ﬂéesaﬁlcant i geni ¢

det er m nant HlJo%n’Wl %n&lggnsrﬁﬁo as nljb h@%er?cﬂﬂlkﬂgg}{ m%}ébm&e%neﬁ ot herwi se

30 functiond y acti acl d sequences encodi'ng the
f oregoi ng. nhileinatid bybadidiyatiac to Mabtledgrobs@dntoe rad Paviefld7's, Sceneat eri al

di spl ayi ng _or re. fu tiona i Vi Q d- a full-length

(wi | d-type) qg\éﬂ?(s’grgr}s?el%ﬁ%%]}iﬁ?\%lef -ﬁ%f&ﬁ’l&astﬁ%‘ §t°éIU(a)§r gA ' E%)(%ﬂir)fdi ng partner,

antigeniigity (bi Bdic®nttige ;&eseamejserﬁdﬂbn ahé gdnontyo) librariesmmaydgeneaicti withenzymat i ¢

activity andt?? i ke. (8 &?&2454 PCT/ USO1/ 10908 In specific

enbodi nment s g at | east
labeled degrpeite DigORHCbROHERROPTSLGHERPRIRS LoR° 20 Gl SPIUERSH

5 amno aci @?anyaﬁepﬁ@a&tthel@Pﬁﬁglﬂg%pﬁﬁiaﬂ@pr(ﬁh%hésQ@‘ﬂtknﬁﬁn anhB@rtadinglprober  at
| east 75 am no “aci ds. ments | acking sone or all of the re |ons of an

APl are al $8edip é\ﬂ?%ééon ofifles, Btrléﬁtséﬁ%ucéf‘@tlées atflepsy FhnustestidssnEfeagonpri si ng

such fragnmentks, ;12,d¥e i gst%%qéie&faequ ragstwﬁucﬁ&ﬁﬁ&ohngasaseenm&vlu&ed Once a
r ecombi nant nucfel c acl g encodes t he . a portion of the APl, or a

precur sd6 ofat kehst 6@\91161@(51@%} @hlteasz‘t 7@ duclediidesy etrieaspS(bmréqotlé%Sn oty legaial 0pz ed. This

can be aCh'n?J(Ylgoc{u%QI l?x,%?e ?@%ﬁégj{sqp nbilEorRIY ?1' 18@}%6:1 gﬁoac?él:{)/ﬂef%@b operties

of the given produ or exanple I ng of the
product fol |n0m|e<ﬁhda§'0ﬂ10n@na| ysis by gel el ectrophor esi s, immunoassay, etc.

The APls i dentif r c{p& be isolate Ing ; fCI eeclS b 1 Stal dard met hods
i ncl udi ng chroma ’gff ﬁg’la(lé Vg 8@85?‘%?15 Cﬁff %%‘rf ACPYSPEG OS2 HG col um
chr omat ogr aphyjevioGn 'idehiﬁﬁl@ﬁirbt@ﬁls eﬁhoﬂ&ﬁb}%ﬁnbsﬁzh@@ lsethiehdet ¥re pﬁbhd)y any ot her
standard 20 known. To screen such a gene, any probe may be used that is complementary to the
gene or its complement; preferably the probe is 10 nucleotides or longer, more
preferably 15 nucleotides or longer. The SWISS-PROT and trEMBL databases (held
by the Swiss Institute of Bioinformatics (SIB) and the European Bioinformatics
Institute (EBI) which are available at http://www.expasy.ch/) and the GenBank
25  database (held by the National Institute of Health (NIH) which is available at
http://www.ncbi.nlm.nih.gov/) provide protein sequences comprising the amino acid

sequences listed for the APIs in Tables IV and V under the following accession

numbers and each sequence is incorporated herein by reference:

30 Table VIII. Nucleotide sequences encoding APIs, API Related Proteins, or ERPIs

AF# APl# Accession Numbers of

Identified Sequences

AF-1 API-47 015179
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AF-22 API-57 AAD05198

AF-23 API-7 P05080

AF-23 API-8 P05060

AF-24 API-9 P19021

AF-25 API-10 P10909

AF-26 API-14 P41222

AF-27 API-15 P20758

AF-27 API-58 015179

AF-28 API-16 Q04857
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I nc.,

y-)

New Yor k, at

For sone applications,
format i ow@pe7H4egui red. As
means washing in 0.2xSSC/0.1% SDS at 42C (Ausube

p. 2.10.

3;

et al

i ncorporated herein by reference in
| ess stringent conditions for duplex
used herein "noderately strinpenuUSeiorgist i ons”

1989, supra).

Hybridi zati on conditions can al so be rendered nore stringent by the

addi ti on of

i ncreasi ng anounts of fornmam de,

t o dest abi

ize the 20 hybrid

dupl ex. ThEsAFggrtlculg pi-gogori di zat ijoaagsyydit1ons can be readily

mani pul ated, __and w ||l _generally be |chosen depending on|the desired
results. In geseral, [capvei ent  hyQrPthapati on tenperatyres in the presence
of 50% formamde are:! 42C for a proe—which-is 956-te100% identical to the
fragnment of éﬁééne eﬁcbaiﬁb an APl, |37¢7198r 90 to 95%i|dentity and 32C for
70 to 90% id he—prepara of —genomrc—titrari es, DNA
fragments ewgﬁégnerateﬁbfg% of whi %@ﬁ@p encode partls or the whol e of
an APl. Any gHiEkabl e Ngpped Tor prepaphsygs DNA Tragnents may be used in the
present invention. Fdr exanple, the [DNA nay be cleaved|at specific sites
usi ng vari Qusreegstri gt pppeanzynes. Al pegeagt i vely, one may use DNAse in the
presence ofl manganesd to fragnment tHe DNA__or the DNA can be 30 physically
sheared, ag AloBSexanyl 8P1-By sonicatloﬁoﬂmhe DNA fragnents can then be

ot r\n

separated ge

eardina—t
OO UT Ul ||U T

O—S+Z€ uy' Stah

ohn:
aft U l. eC1 qUUD, LI

udi ng but not

linited to| AgaPose antpbtyacryl ami|dE%LP el ectrophoregi's, col um
chr onmat ogr §pjy anNd SUCL@s gradient ifugation. The DNA fragnents can
then be indert S intd A Thbie 53 W b1 78454 PCT/ U1/ 10908  vectors.
i ncludi ng Quarget i Apdsg o pl asm dspasgpsm ds, bacteri ophages | anbda or
T4, and ydast artifilcial chrommsons (YAC). (See, e.g., |Sanbrook et al.,
1989, Mol equhats7 C oni ABI-76A Labor at gr J0NRAual , 2d Ed., (ol d Spring Harbor
Labor at ory [Press—Cold—Spring—Harb L——“bw'vbrk, Goever5{ DM (ed.), 1985,
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AF-65 API-81 P00751

AF-65 API-223 P01028

AF-66 API1-82 P01024

AF-66 API-83 P01034

AF-67 API-39 P02766

AF-68 API-84 P04406

AF-68 API-85 P04279

AF-89 API-40 P06727

AF-69 API-247 CAB89302

AF-70 API-41 P36222
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Preferably a probe is 10 nucl eoti des or
nucl eoti des or
di scl oseavdrer/zi4m correspond to i sof orns
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| onger,
In Tables IV and V above,
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draT/URIIEMISr Ot ei NS

encoded by genes whose sequences are publicly 20 known. To screen such a

gene, any probe may be used that is conplenmentary to the gene or its
conpl enent; preferably the probe is 10 nucl eotides or |onger, nore
preferably [Thrgcleotll gegoRyr |onger.| dagsSWLpyS- PROT and [t r EMBL dat abases
(held by tlhe Swiss linstitute of Bi di nf or na ics (SIB) and the European
Bi oi nf or mat|i &5-71 1 nst it APe4q EBI ) whi dhPatr024avai | abl e at
http://ww.lexpasy.ch/) and the GenBank 25 database {held by the Nationa
Institute af AFEAlth (INABF4%hich is avBP97&6l e at
ht t p: / / ww. rebtnt-mnathogov/)—provide tern—sequences|conpri sing the
am no acid ggzaences ﬁFE%%d for theg &%ﬁﬁbin Tables |V and V under the
foll owi ng gCgession |NWBRAYS and eachpgge@gence I's 1ncorgorated herein by
ref erence: 3% ?able Ml IT. Nucleotiddg sequences encoding |APIs, APl Rel ated
Proteins, qQraERRIs AFAPKRIg? Accessilorofdzabers of |dentilfi ed Sequences
AF-1 APl -47_015179 54 \WD 01/ 75454 PCT/1US01/10908 AF-1 APl - 242 AAF03259
AF-2 APl -1 |PABB35 AR-8Pl8 - 48 QQUBQEP108095 API - 49 P19021 AF-6 API-2
P47868 AF-8—AR-194-AAB60937+—AF9—API-3-015179—AF16-API - 50 P02649
AF-10 API - §1AP8E200 |ABPHA2Ap| - 4 PO10BERERF 14 API-52 PQ1011 AF-14 API- 243
P04004 AF:Ij5*‘Pr:5 RLPG09 AF- 15 ARl 5244 AACS0896  AR- 16 APl -54 P19021
AF-17 APl -4 Di3505  AFTETAPI - 55 POJLOA!

AF-79 API-201 P01023

AF-81 API-88 AAA52900

AF-81 API-202 AACA48775

AF-82 API-89 P09571

AF-83 API-90 P08571

AF-84 API|-91 P09571

AF-85 API-92 P01024

AF-85 API-93 P09571

AF-87 API-95 P08835

AF-89 API-97 P01024

AF-90 API-98 P07358

AF-91 API-99 564635

AF-100 API-101 P08835

AF-103 API-102 Q03591

AF-104 API-103 P06866

AF-105 API-104 P02766

AF-107 API-107 Q16270

AF-107 API-210 BAA25513

AF-108 API-108 088812

AF-117 API-113 P02649
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AF-18 API-245 P51693 AF-21 APl -6 015179 AF-22 API-56 094985 AF-22 API-57
AADO5198 AF-23 API -7 P0O5090 AF-23 API-8 P05060 AF-24 API-9 P19021 AF-25

APl -10 PM)QOD7548- 26
015179 AF-28 API-16
PO0450 AF-29 API -196
AF-32 APl -18 043505

APl - 14 P41222 AF-27 API-15 P20758

PET/P01/A40D0858

Q04857 55 WO 01/ 75454 PCT/ US01/ 10908 AF-28 API-59
PO1 034 AF-30 API-17 P36955 AF-31 API-60 P06396
AF-34 APl -61 Q14800 AF-35 API-62 P02649 AF-37 API-19

APl - 65 QQUBQ6
02753  AF-43 APl - 67

AP04459 PO0751 AF-44 API-70 P10643

P13645 AF-46

P40925 AF-{38- AR - 63 |(R@BYa AF- 39 APpbefip3P01 028 AF- 39

AF-40 API-20 P17174 |AF-41 API-22 P18065 AF-42 AP|-66

P02649 AF-48F-AP1 - 68 |PARI-0®B4  AF-44

AF- 45 API - 23—P36955—AF-46-—AP—24PG506+ —AF-46—APH197

AP| - 198 P136A7123 API-118 P02671
AF-124 API-119 P02671
AF-125 API-120 Q12805
AF-126 API-121 043532
AF-126 API-122 AAF02676
AF-127 API-123 P01019
AF-128 API-124 P01028
AF-129 API-125 P02774
AF-129 API-126 P01019
AF-130 API-127 P36955
AF-130 API-128 043505
AF-132 API-130 P01028
AF-133 API-131 P06727
AF-134 API-132 P06727
AF-137 API-134 P10909
AF-137 API-135 P05156
AF-137 API1-232 QOY6R4
AF-137 API-233 P02649
AF-137 API1-234 P33176
AF-139 API-136 P10909
AF-139 API-137 P02649
AF-140 API-138 P01028
AF-141 API-139 P09871
AF-142 API-140 P01024
AF-142 API-141 Q02876
AF-143 API-142 751423A
AF-144 API-143 P16035
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AF-47 APl -25 043505 AF-48 API-71 Q9435 AF-49 API-26 (©2876 AF-49 API-27
P41222 AF-50 APl -72 P01871 AF-50 API-73 P00746 AF-50 API-199 P04196 56
WO 01/ 754%d 0PGHALISO01/ 10908 AF-50 API-200 AAC34741 AF-51 PETAUR@®/19963909
AF-51 API-30 PO7195 AF-52 API-74 P01028 AF-53 API-33 P02768 AF-54
APl - 221 P02649 AF-55 API-34 P01034 AF-56 API-75 P02675 AF-56 API-246
PO6396 AF-57 API-35 P35527 AF-57 API-76 P01024 AF-57 API-222 P13645

AF- 58 AP - TTAR92649

ARPES14AP| - 36 PI6RRBGOIAE- 60 APl -37 P02649 AF-61 APl -78

P01024 AF{62 AP|-38 |P01028 AF-63 API-79 PO1 024 AF-
AF- 65 APl - 1APOST51 |ARPIBBI4API - 223 ROMOZBIG AF- 66 APl - 82
API - 83 P01 [034—AF—67AP—39—P02766-| AF—63 API—84P04406
P04279 AF- 6% APl - 40 (PHBTAP 015179

AF-152 API-146 P43652

AF-152 API-147 P51693

AF-152 API-148 P0O0734

AF-153 API-149 P01028

AF-154 API-150 P08697

AF-154 API-151 P02748

AF-154 API-152 P01877

AF-155 API-215 P01034

AF-156 API-153 AF177396

AF-157 API-155 043505

AF-159 API-158 P36955

AF-159 API-159 043505

AF-159 API-160 P07339

AF-161 API-161 P06727

AF-161 API-162 P36955

AF-161 API-163 P02570

AF-163 API-165 P05090

AF-163 API-166 P05060

AF-164 API-167 P10909

AF-165 API-168 P01028

AF-166 API-169 P01028

AF-167 API-170 P10909

AF-167 API-171 AADO02505

AF-168 API-237 P13645

AF-168 API-172 P01028

AF-169 API-173 P01028
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AF-69 API -247 CAB89302 AF-70 API-41 P36222 57 WO 01/ 75454 PCT/ US01/ 10908
AF-70 API-224 229552 (gb) AF-71 API-42 P01024 AF-72 API-43 P06727 AF-73
APl - 44 PORG 667540 74 APl -45 P02790 AF-74 APl -248 P01024 PAFRUSH/MBIS- 46
P10909 AF-75 API-225 P02649 AF-76 API-86 P19021 AF-79 API-201 P01023
AF- 81 API -88 AAA52900 AF-81 API-202 AACA8775 AF-82 API-89 P09571 AF-83
APl -90 P09571 AF-84 API-91 P09571 AF-85 API-92 P01024 AF-85 API-93

P09571 AF-[BZFARP - 95 [PABR AF- 89 APPb1§5hoP01024 AF- 90 |API - 98 P07358
AF-91 API-99 S64635 I|AF-100 APl -101 [P08835 AF-103 APl-3102 Q03591 AF-104
APl - 103 P068AB-170\F- 105ARPI 75104 P0276/6P02¥86107 APl - 107 Q16270 AF- 107
APl - 210 BAA25513 AF-1108 API-108 088812 AF-117 AP}-1131P02649 58 WO
01/ 75454 PQTADSHA/ 10908P1-1E 119 API - [1AADRES23

AF-171 API-177 P41222

AF-171 API-178 P02766

AF-172 API-179 P24592

AF-172 API-180 AAD51475

AF-173 AP|-181 P01024

AF-174 API-182 P29361

AF-175 API-183 P41222

AF-176 AP[-184 P41222

AF-178 AP|-185 P47971

AF-178 API[-217 P41222

AF-178 AP1-219 Q29562

AF-179 API-186 P02753

AF-180 AP1-220 P01028

AF-181 API-187 P00441

AF-182 API-188 P02766

AF-183 API-189 P01034

AF-184 API-190 P36955

AF-185 API-191 P00737

AF-185 API-192 Q12805

AF-186 AP|-238 P05090

AF-187 AP|-239 015179

AF-190 AP]-240 NP_055108 (gb)

AF-192 API-241 P19021

ERF-2 ERPI-1 P36955

When no nucleotide sequence is known that encodes a protein comprising an

amino acid sequence of a given API, degenerate probes can be used for screening. In
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AF-121 APl -116 P04469 AF-123 API-118 P02671 AF-124 APl -119 P02671 AF-125

APl -120 QL2805 AF-126 API-121 043532 AF-126 AP|-122 AAF02676 AF-127
APl - 123 ROQOUZBISAF- 128 APl - 124 PO1 028 AF-129 API-125' PBET/T&01/1A508129
APl -126 P01019 AF-130 API-127 P36955 AF-130 APl-128 043505 AF- 132
APl -130 POl 028 AF-133 API-131 P06727 AF-134 API-132 P06727 AF-137
APl - 134 P10909 AF-137 API-135 P05156 AF-1 37 APl-232 QOY6R4 AF-137
QEI -2 g 3 Pg 3 gzhgle TRFa dskénddite s34 prdBadid provifed TG AR BRG APL-Q 9D The PhrtidBO

|-137 P02649 AF- 140 API-138 P01028 AF- 141. APl -139 P09871 . AF-142
API - 140 PO1684n0 3 seAvensg: lisjofyn %@é@% wejgdefiyed g niapyaliprpscialion g 1 44
APl - 143

P1 G%aé&d@aglsg&%%ﬂtr?g& di@@ﬂ-ﬁe%ﬁ@&%f tAAPAE NPheBdd 0AAB60937
AF- 150 API-144 (02246 AF-151 API-145 015179 AF-152 API-146 P43652 AF-152
APl - 147 P51 dgslemaymasy speciagacopypgsediip paguencing peptides in the present invention, the

5 following pairs of amino acids could not be distinguished from each other: leucine
and isoleucine; and, under certain circumstances, phenylalanine and oxidized
methionine. As used herein, an amino acid sequence *“as determined by mass
spectrometry” refers to the set of amino acid sequences containing at the indicated
positions, one or other member of the designated pairs of amino acids. For example,

10  the amino acid sequence P[L/I]A indicates the amino acid sequences PLA and PIA.
As will be obvious to one of skill in the art, a sequence containing n designated pairs

indicates 2n amino acid sequences. In Table IX, each possible amino acid sequence is

15

listed for each sequence determined by mass spectroscopy, and preferred and fully

degenerate sets of probes for each possible amino acid sequence are provided.

Table IX. Amino Acid Sequences and Probes for APIs

AF# APT# Amino Acid Sequences of Tryptic Digest Peptides as | Preferred Degenerate
Determined by Mass Spectrometry Probes Probes
Mass of Partial N-terminal C-terminal
i)lrrzﬁl)}xllate d Zequenc Mass (Da)* | Mass (Da)*
peptide
Day*
AF-114 | API-111 | 1097.57 HQV 0 733.50 CACCAGGT | CAYCARGT
G N
AF-114 | API-112 | 1547.74 PGLGM | 0 1076.63 CCCGGCCT | CCNGGNYT
GGGCATG NGGNATG
AF-114 | API-112 | 1547.74 PGLGF |0 1076.63 CCCGGCCT | CCNGGNYT
GGGCTTC NGGNTTY
AF-114 | API-112 | 1547.74 PGIGM | 0 1076.63 CCCGGCAT | CCNGGNAT
CGGCATG HGGNATG
AF-114 | API-112 | 1547.74 PGIGF |0 1076.63 CCCGGCAT | CCNGGNAT
CGGCTTC HGGNTTY
AF-114 | API-112 | 1547.74 GPLGM | O 1076.63 GGCCCCCT | GGNCCNYT
GGGCATG NGGNATG
AF-114 | API-112 | 1547.74 GPLGF (0 1076.63 GGCCCCCT | GGNCCNYT
GGGCTTC NGGNTTY
AF-114 | API-112 | 1547.74 GPIGM | 0 1076.63 GGCCCCAT | GGNCCNAT
CGGCATG HGGNATG
AF-114 | API-112 | 1547.74 GPIGF 0 1076.63 GGCCCCAT | GGNCCNAT
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AF- 153 APl -149 P01028 AF-154 API-150 P08697
APl - 152 P01877 AF-155 API-215 P01034
APl - 155 WM@80%5454AF- 159 API - 158 P36955
APl - 160 P07339 AF-161 API-161 P06727
APl - 163 P02570 AF-163 API-165 P05090
APl - 167 P10909 AF-165 API-168 P01028 AF-166 APl -169 P01028 AF-167
APl - 170 P1q909 P\F- 167] APl -171 AADD2505 AF-168 APFGGZ@?C P]lSIG*@ETTYAF 168
APl - 172 PO10Z8 masfkdetBfhe Ny nasdsfBtrdrietdl B2 8an €dr MEhsOehsdrendbbidt IBGRiISOdIMGPH8 AF- 170
APl - 174 P1090&s. Afea §iRQ m@fRfed mpsMpang ggor gimast Pgsupint of i A8BP S0  AF- 171
AP| - 177 P412p5vrengytcay hopalouisied 35 Mx 5PHEY AF- 172 API - 179 P24592 AF-172
API - 180 D51475 P 175
APl - 183 P41222 'ﬁﬁpﬁF %%lzei%ﬁ t%}%}%%i fg%xg%ﬁ'\gly%otyﬁeﬁ bﬁ&@%s %%%@éof tﬁg

singly protonated tryptic digest peptide measured by mass spectrometry (having an

AF- 154 API -151 P02748 AF-154
AF- 156 API -153 AF177396 AF-157

AF- 159 API - 159 043BOBUSHA03E9

AF-161 API-162 P36955 AF-161

AF-163 APl -166 P05060 AF-164

error of measurement of approximately 100 parts-per-million or less) and corresponds
to the total mass of the constituent amino acid residues of the peptide with the
addition of a water molecule (H,0) and a single proton (H"). As used herein, an

10  “amino acid residue” refers to an amino acid residue of the general structure: -NH-
CHR-CO- and which have the following symbols, elemental compositions and

monoisotopic masses:

Amino acid residue elemental compositions and monoisotopic masses

Amino Acid Symbol  Elemental Monoisotopic mass (Da)
Composition

A C3HsNO 71.037114
Alanine
Arginine R CgHoN,O 156.10111
Asparagine N C4HgN,0O, 114.042927
Aspartic Acid D CH;5NO; 115.026943
Carboxyamido C CsHsN,0,S 160.03065
Cysteine'
Glutamic Acid E CsH;NO; 129.042593
Glutamine Q C3HsN,0, 128.058577
Glycine G CHNO 57.021464
Histadine H CsH7N;0 137.058912
Isoleucine I CgHi 1 NO 113.084064
Leucine L CsH;3NO 113.084064
Lysine K CsH12N,0 128.094963
Methionine M CsHgNOS 131.040485
Oxidised Methionine M* CsHoNO,S 147.035340
Phenylalanine F CoHoNO 147.068414
Proline P CsH;NO 97.052764
Serine S C;HsNO, 87.032028
Threonine T CH;NO, 101.047678
Tryptophan w C HoN2O 186.079313
Tyrosine Y CoHgNO, 163.063328
Valine v CsHoNO 99.068414

15 ‘Al Cysteines are modified to the carboxyamino derivative during our production process.
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AF-178 APl -185 P47971 AF-178 API-217 P41222 AF-178 API-219 Q9562 AF-179
APl - 186 P02753 AF-180 API-220 P01028 AF-181 API-187 P00441 AF-1 82

APl - 188 MOQUE6E454AF- 183 API - 189 P01034 AF-184 APl -190 P36PEHUSHA0LB5

API - 191 PO0737 AF-185 API-192 Q12805 AF-1 86 API-238 P05090 AF-187

API - 239 015179 AF-1 90 API-240 NP_055108 (gbh) AF-192 API-241 P19021 ERF-2
ERPI -1 P36955 When no nucl eoti de sequence is known that encodes a protein
conprising an am no acid sequence of a given APlI, degenerate probes can be

used for screeni NG stdherfif “WRR Mgk ?ncP gﬁ@§9ﬁkfd@9}9@§uce&@ﬁb hl X, a
degenerate set of probes is provide or API-111 and API-11 The parti al

am no acid Jegueentelshe p@teeruwnh thP&bZBénq tRypwiar Brypen cleaves spasificatviaidhe

| nterpret at ighodl sideif 1T MRPae AR TALA r@laubd YPlhCudl WIER GRP! | des of

the API. In t ss Spéctroscopy used uenci ng
pepti des 5 n pepiddep peseaied smublrhawamLystdreMgﬁs thelC-omhing apaEne scidfunkess the aci ds

coul d not be d| t hed fro her cine . a d is uci ne; and,
under cer t aibAP% tjgﬁﬁbefl % Obtanb% Q’F(a&tr—ﬁeﬁjfémg Og'ﬂle)P r(c)fe § murlr%rglhﬁlom ne. As
used her ei n,an@fo &id digecds Ipﬂacsd&ﬁglﬁhﬂ G}Eterrﬁlﬁaldtﬁhlﬁj’ widhefdthdyypriaskgesigeetddasonet ry"

refers to th o no acid.se enc nt ai ni e i.ndi cat ed

posi ti ons, %ulg 156[?%??%&@% ‘HB‘FSS tree é’ﬁ’@&"eﬂg&’%ﬁ%wﬁmﬂﬁ cids. For
exanpl e, 10 th@pfo@m MThe ﬁﬁb%f&a ﬁ@ﬁ@ed?b&#tl'd]; LorkRPbritiR ke e kdis ¥l BOthaci d
sequences PLA and PI A. be obvious to one of skill in the art, a

sequence Ocorfenstiiengaming @@ﬂg@%ﬁ‘@ﬁoﬁh? peptide Fith theraddition ohaivasT Beleaiisequences.
In Table IX, (ge%g N sROSBARLR, AT pﬂagla%e&qeﬁgqle &R Qﬁuﬂosamdl geaﬁe%ée {i@kinRCh sequence

determ ned b SS spectrosco referred and 'y degenerate sets
of probes fdrypeadllgeqj@slsudgldeteammnd)framlﬂai: igtetpuesaiian ﬁﬁle’: tpmdm ey speegumabl e | X

Am no Acid %? %Jeeprc]:gt?ée. al %sé?irh%lf)e%i tﬁeQrN—éﬁ‘kﬁlal mass” is the mass measured by mass

spectrometry (having an error of measurement of approximately 100 parts-per-million

15  or less) of the portion of the tryptic digest peptide extending from the start of the
partial sequence to the N-terminus of the peptide. This is a neutral mass
corresponding to the total mass of the constituent amino acid residues extending from
the partial sequence to the N-terminus of the peptide. As used herein, the “C-terminal
mass” is the mass measured by mass spectrometry (having an error of measurement of

20  approximately 100 parts-per-million or less) of the portion of the tryptic digest
peptide extending from the end of the partial sequence to the C-terminus of the
peptide. This mass corresponds to the total mass of the constituent amino acid
residues extending from the end of the partial sequence to the C-terminus of the
peptide with the addition of a water molecular (H,0), and a single proton (H").

25  In Table IX, supra, the preferred and degenerate sets of probes are described using
GCG Nucleotide Ambiguity Codes as employed in GCG SeqWeb™ sequence

analysis software (SeqWeb™

version 1.1, part of Wisconsin Package Version 10,
Genetics Computer Group, Inc.). These Nucleotide Ambiguity Codes have the
following meaning:

30

GCG Code Meaning

35

(i NONG I
-1—4Ho» 0>
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AF# APl # Ami no Acid Sequences of Tryptic Digest Peptides as Preferred

Degener

N-t er m naVvo @/t=B841 nal

ate

Det erm ned by Mass Spectronetry Probes Probes
singly sequenc Mass (Da)* Mass (Da)PCT/psatwoest ed e

Mass of Parti al

peptide (Da)* AF-114 APl-111 1097.57 HQV 0 733.50 CACCAGGI CAYCARGT G N
AF-114 APl -112 1547.74 PGLGM 0 1076. 63 CCCGGECCT CCNGGNYT GGGCATG NGGNATG
AF-114 APl -112 1547.74 PGLGF 0 1076. 63 CCCGGCCT CCNGGNYT GGGCTTC NGGNTTY
AF-114 APl -112 1547. 7% PG GM 0ALDTZ6. 63 CCCGGCAT CCNGGNAT CGGCATG HGGNATG
AF-114 APT 112 1547. 78 PA GF 0ALD®6. 63 CCCGGCAT CCNGGNAT CGGCTTC HGGNTTY
AF-114 APl -112 1547. 7% GPLGM 0ABDT6. 63 GECCCCCT GGNCCNYT GGGCATG NGGNATG
AF-114 APl -112 1547.7% GPLGF 0CI0%6. 63 GECCCCCT GGNCCNYT GGGCTTC NGGNTTY
AF-114 APl -112 1547. 7% GPI GM 0C1076. 63 GECCCCAT GGNCCNAT  CGGCATG HGGNATG
AF-114 APl -112 1547. 7% GPI GF 0%19076. 63 T GGNCCNAT 62 WD 01/ 75454

GGCCCCA
CGGCT"I‘C HGG\ITT‘?‘“GFl?éGrrasses determ ned by mass spectronetry
have an error of massH rreasure (9f 100 parts-per-mllion (ppm or |ess.
For a gl1 en neasured ga ﬁ;g an error of nass neasurenent of z ppm
the error of mass surerrent ® %5 calculated as (Mx z _1000000). 5 As
used herein, the "masS of the ﬁ%gép Brr tonated peptide" is the mass of the
singly protonat ed tryptic di ge§tor fide measured by mass spectrometry
(having an error of _neasurenentCof approximtely 100 parts-per-mllion or
| ess) and corresponds to the total mass of the constituent am no acid
resi dues _of the peptide wwth the addition of a water nolecule (H20) and a
single p1|50ton (H+). As used herein, an 10 "am no acid residue" refers to an
ami no acid resi dge®hses (e 19@nes@k fGtamitd 4siEcodedNitd nucleotide ambiguity

proposed by IUPAC-TUB. These codes are compatible with the codes used by the
EMBL, GenBank, and PIR databases . See IUPAC, Commission on Nomenclature of

PCT/ US01/ 10908

Organic Chemistry. A Guide to IUPAC Nomenclature of Organic Compounds
20 (Recommendations 1993), Blackwell Scientific publications, 1993.

When a library is screened, clones with insert DNA encoding the API of
interest or a fragment thereof will hybridize to one or more members of the
corresponding set of degenerate oligonucleotide probes (or their complement).
Hybridization of such oligonucleotide probes to genomic libraries is carried out using
25 methods known in the art. For example, hybridization with one of the above-
mentioned degenerate sets of oligonucleotide probes, or their complement (or with
any member of such a set, or its complement) can be performed under highly stringent
or moderately stringent conditions as defined above, or can be carried out in 2X SSC,
1.0% SDS at 50°C and washed using the washing conditions described supra for
30  highly stringent or moderately stringent hybridization.

In yet another aspect of the invention, clones containing nucleotide sequences
encoding the entire API, a fragment of an API, an API-related polypeptide, or a
fragment of an API-related polypeptide or any of the foregoing may also be obtained
by screening expression libraries. For example, DNA from the relevant source is
35  isolated and random fragments are prepared and ligated into an expression vector
(e.g., a bacteriophage, plasmid, phagemid or cosmid) such that the inserted sequence
in the vector is capable of being expressed by the host cell into which the vector is

then introduced. Various screening assays can then be used to select for the expressed
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CHR- CO- and whi ch have the follow ng synbols, elenental conpositions and
nonoi sot opi ¢ masses: Am no acid residue el enental conpositions and

nonoi sot opd o1/masses Am no Acid Synbol El emental Monoi sot opCT/UREIE®I(8Da)
Conposition A C3HS5NO 71.037114 Al anine Arginine R C6H12N40 156. 10111
Asparagi ne N CAH6N202 114.042927 Aspartic Acid D C4H5NO3 115. 026943

Car boxyam do C C5H3N202S 160. 03065 Cysteinel Jutamc Acid E C5H7NG3
129. 042593 ARIvk API-Ratéd F3VIRDAME. 1Phe@RDdbdifnentilycianouGnG2ABNGIBIG21464

H st adi ne H H7N30 .137. 058912 .| sql euci. ne C6HL1INO 113..084064. euci ne L
OBHL1NO 113.%31&6’_6%““9%@4% %‘é@#éeﬁﬂé’dﬂi%%%ﬂ%%s SR e Efonos
131. 040485 Xisdi, 56t xMRHRI ARIdR ald T 45 HORRLS1bA dic O 3D BAYratbtyamatual ani ne F
COHONO 147.068414 Proline P C5H7/NO 97. 052764 Serine S C3HS5NO2 87.032028

Thr eoni ne T CoM{7moE Hotordaheriry HiespteldmprngHebrribYXotrreadx 679313 Tyrosi ne
Y COHINOZ 163,06332 g%agyéél e thY li%wygb&%g%%%éntaé@vftﬁhé afplRl pes are

nodi fied to the car yatnino derivative during our production process. 63
WO 01/ 75454 ife@tfusost/clagothat iad gibddherein "tryptic di gest peptides" are

pepti des produced throuoh treafient, of 108 RERRE TN M DedddGesGNZYPTe, t FYPSI .
rﬁ%@a y aorxfehe car %lsgéje}v%’#

Trypsi n cl eaves Speci oxy ysine (Lys) and
ar gi ni ne (Arfgpmessifdo@d], s\ Rlhelbtetl helypapyige,ior a diagesit ob apApi-redaed gener at ed
shoul d have a '

TGNV IR N A AT S T

10 ICAAC, Houston, Tex. 1989, incorporated herein by reference. Anti-API antibodies
are crosslinked to tosylated DYNA Beads M280, and these antibody-containing beads
are then contacted with colonies or plaques expressing recombinant polypeptides.
Colonies or plaques expressing an API or API-related polypeptide are identified as
any of those that bind the beads.

15 Alternatively, the anti-API antibodies can be nonspecifically immobilized to a
suitable support, such as silica or Celite® resin. This material is then used to adsorb
to bacterial colonies expressing the API protein or API-related polypeptide as
described herein.

In anofher aspect, PCR amplification may be used to isolate from

20  genomic DNA a substantially pure DNA (i.e., a DNA substantially free of
contaminating nucleic acids) encoding the entire AP or a part thereof. Preferably
such a DNA is at least 95% pure, more preferably at least 99% pure. Oligonucleotide
sequences, degenerate or otherwise, that correspond to peptide sequences of APIs
disclosed herein can be used as primers.

25 PCR can be carried out, e.g., by use of a Perkin-Elmer Cetus thermal cycler
and Taq polymerase (Gene Amp® or AmpliTaq DNA polymerase). One can choose
to synthesize several different degenerate primers, for use in the PCR reactions. It is
also possible to vary the stringency of hybridization conditions used in priming the
PCR reactions, to allow for greater or lesser degrees of nucleotide sequence similarity

30  between the degenerate primers and the corresponding sequences in the DNA. After-
successful amplification of a segment of the sequence encoding an APL, that segment
may be molecularly cloned and sequenced, and utilized as a probe to isolate a
complete genomic clone. This, in turn, will permit the determination of the gene's

complete nucleotide sequence, the analysis of its expression, and the production of its
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amno acid directly preceding the NNtermnal amno acid of the tryptic

di gest peptides should also be a Lys or Arg, unless the peptide was

obt ai ned Woont4he N-terminal of the protein. The nass of ParukRyptPe di gest
pepti de corresponds to the total mass of the 10 constituent am no acid
resi dues of the peptide wth the addition of a water nolecule (H20 . As
used herein, the "partial sequence" is an am no acid sequence within the

tryptic di 9E{ﬁbteiﬂ%ﬁédxﬂ?foﬂﬁin@tﬁdﬂaﬂﬁﬂlyfslrsOd@d’éi’lﬁbbdlinﬁhpret ation of the t andem
mass spectrum of the peptide. As used herein "N-termn mass" is the

mass neasured by Ti]?ﬁ§§ne eé‘ﬁ%"tl% %h%]t)lr%?n eliaye Ky “%ﬁ*?déjryr oseleg yem::nt of

appr oxi mat el EQOCRAT Jﬁﬁdlgﬁ[ohrfblhdw&'byjtﬁv@fo t+288180 onOfIn tHEpB&Idhiiedn Of the
tryptic digest peptide extending fromthe start of the partlal sequence to

the N-term ritasmshistarreuspdpripeeic cqinplgmr:@ara mpRIN6s BY hypaigizations rFusB POHYi ng to t he
total masgs qf, Ceﬁts%?efs/sf%ﬁ kf:éﬁmva@m@gu@ﬁéd%ﬁm a%m%mhérrs Mest he

partial seque term nus of the pepti used herein, the
"C-tern nal (&@'B.MUSQ Suinbg). fmswneEesitabdn byalymssfmemtaﬁ @W@XSr(yg( havi ng an

error of measur ene 20.a tel 00..part ¢l ess) of
the portion %F® ??1 @ 7 mégges ngn{arec ?ftaé ogx “endi i m%% ?lgi}%n drfg(ﬂlg% d of the
partial sequa#iselated ptdahact@ofmemotwml mRNAbmenﬁﬁqzstthaijN]thd thasforeahe esponds

to the total of t cnstltu nt amino acid residues tending from

the end of t‘}‘i’@%‘é‘? @qu@‘ﬂf@t St tf%a% e‘%ﬁﬂﬁ?&s‘l‘beflcetshi“ ‘g@ % de with the
addi ti onpof sﬁed&ﬁé ﬁmszsl rﬁ@ﬁeaseleétb@eyadsaﬂﬁoﬂoﬁpdlwoﬁleprsola&a ffohirells &6 | n Tabl e
1X, supra, the preferred and degenerate sets of robes ar descri bed using

GCG Nucl eot iigenokiized antibpdies Hatspseilieay| 'eipeaiZe AR trerdedNence

anal ysi s sofduafifs é&gﬁﬁ%ﬁﬁ%meéfze&lusl #]che E’éécrteaqflRW gﬁ@ﬂﬁh@ﬁ%@@ge Ver si on
10, Cenetics Conputer G oup ese Nucl eot i Anmbi gui ty Codes have

the fol | owipedysemesiiang term@at@l@@@elahdk@dlmi@%mr ADNG iy tprddpedasp U T 64
VO 01/ 75454 IF S{,E,/ tg%)e}l{ﬂqugg %NAMr@%egts%néQﬁI% anVXﬁ‘HoR aﬁo@&t&r genomic

15  DNA fragments.

Alternatives to isolating genomic DNA encoding an API include, but are not

limited to, chemically synthesizing the gene sequence itself from a known sequence
or making cDNA to the mRNA which encodes the API. For example, RNA for
cDNA cloning of the gene encoding an API can be isolated from cells which express

20  the APL Those skilled in the art will understand from the present description that
other methods may be used and are within the scope of the invention.

Any suitable eukaryotic cell can serve as the nucleic acid source for the
molecular cloning of the gene encoding an API. The nucleic acid sequences encoding
the API can be isolated from vertebrate, mammalian, primate, human, porcine,

25  bovine, feline, avian, equine, canine or murine sources. The DNA may be obtained
by standard procedures known in the art from cloned DNA (e.g., a DNA "library"), by
chemical synthesis, by cDNA cloning, or by the cloning of genomic DNA, or
fragments thereof, purified from the desired cell. (See, e.g., Sambrook et al., 1989,
Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory

30  Press, Cold Spring Harbor, New York; Glover, D.M. (ed.), 1985, DNA Cloning: A
Practical Approach, MRL Press, Ltd., Oxford, UK. Vol. I, I) Clones derived from
genomic DNA may contain regulatory and intron DNA regions in addition to coding
regions; clones derived from cDNA will contain only exon sequences.

The identified and isolated gene or cDNA can then be inserted into any
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SYCrT KGor TV ArCorG HAorCorT DAor Gor T 10 B CorGorT X
Gor AorTorC N GorAorT or C 15 GCG uses the letter codes for amno acid
codes anavouootaeti de anmbiguity proposed by | UPAC-| UB. TherewUS@d®s0sar e
conpatible with the codes used by the EML, GenBank, and PIR dat abases.
See | UPAC, Conmi ssion on Nonenclature of Organic Chemistry. A Guide to
| UPAC Nonencl ature of Organi ¢ Conpounds 20 (Reconmmendati ons 1993),

Bl ackwel | Sciui1é E1bkinp WddrC Al a8 Sumb&3 vedtbhiehbstsybtchis @hdwi & thesrepagd, cl ones
with insert DNA encoding the APl of _interest or a fragnent thereof wll

hybri di ze t PedRed: oks hereekiferiieihe 1 il ARPreiasy, F@s‘iﬁ&ﬁ‘?ﬂ%ﬁ’n‘s‘é]lose&fs gddener at e

ol i gonucl eotﬂe%%meam@m e Holk&ell ugéamsh@mé&ars inclid) bhdir2 abd1RMedfto,SUCH
ol i gonucl eotide probes to genomc braries is carried out using 25 methods

known in t héagtetiophages S@S&aaﬁﬂhrebdat@@bw@tme&s@lﬁS@FﬂS\ﬁMHﬁSéW@%? of pleC alpomid
Tor W rES QR8R0SNALS: BEBReRkipPldARTELARM AP nBERBE QL sldielT SOTP! erent

(or with a set co enent) can e per f or med
under hi ghI wdsmcrvnm@em:den@assumded wireskyorgtirgvigeast Toomdértiommmto aslotiagi ned

b b 0% 500 hed
. washi ng EERGFE Brie- Lt B cRtmmna b SRy B Oy et “or - ' "

noder at el y  sdisrifgeptor Myilhinds z@ﬁplaﬁentdrpcmklvatmiﬂmerHa\smc,nfmé t he i nventi on,
cl ones cont ai ni ng nucl eoti de seque enc the entire A% , a fragnent

of an AP, YUREIMPRILICEHCHRN %‘/tﬁ%bsteaéfé ra%‘?enét ROt EseRinARS - 1 el at ed

pol yp6pt1ode nidWecRE, thdéndk Of ﬁgwmnﬁﬁ:}éul@é S8y BeeRphaidABE mobifie8Cr €€ni ng
expression |ibraries. For exa DNA fromthe rel evant source is 35

i sol at ed andAlERAgaRhYf %néféﬁ’éﬁ‘%ssfn‘g@éy b¢ Ri9dyice by Haatinggueledfidesediensss expr essi on
vector (€. Qyinkdds)RARt AL D%W@ﬂﬁm @S fibatba 1&&&9%&3%&@&%@@@& such that the

i nserted sequence In the vector I's capabl e of ei ng expressed by the host
cel | into whhehmicahesyntesised dligonudiestidé¢sreneertingresiricticardndengiclsaseeeni ng assays

can L1en b Aaglyhf SR, o ABRALEESEH, o810 ML ragEg, B Loou 10000
ant i bodi s encoding an API may be mod1f1ed by homopolymeric tailing. Recombinant
molecules can be introduced into host cells via transformation, transfection, infection,
electroporation, etc., so that many copies of the gene sequence are generated.
| In specific embodiments, transformation of host cells with recombinant DNA
molecules that incorporate the isolated gene encoding the API, cDNA, or synthesized

20 DNA sequence enables generation of multiple copies of the gene. Thus, the gene may
be obtained in large quantities by growing transformants, isolating the recombinant
DNA molecules from the transformants and, when necessary, retrieving the inserted
gene from the isolated recombinant DNA.

The nucleotide sequences of the present invention include nucleotide

25  sequences encoding amino acid sequences with substantially the same amino acid
sequences as native APIs, nucleotide sequences encoding amino acid sequences with
functionally equivalent amino acids, nucleotide sequences encoding APIs, a
fragments of APIs, API-related polypeptides, or fragments of API-related
polypeptides.

30 In a specific embodiment, an isolated nucleic acid molecule encoding an API-
related polypeptide can be created by introducing one or more nucleotide
substitutions, additions or deletions into the nucleotide sequence of an API such that
one or more amino acid substitutions, additions or deletions are introduced into the

encoded protein. Standard techniques known to those of skill in the art can be used to
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of the invention can be used to identify the desired cl ones using nethods
known in the art. See, for exanple, Harlow and Lane, 1988, Antibodies: A
Labor at oowOoWam4ad , Col d Spring Harbor Laboratory Press, CeCOuSpriong Har bor
NY, Appendix IV. 5 Colonies or plaques fromthe library are brought into
contact with the antibodies to identify those clones that bind anti body.

I n an enbodi nent, col onies or plaques containing DNA that encodes an APl, a

fragment of iafoddtd mu@RoPlncluging! B enedpld) sind-digtR ted MutdeehssagmdPCRf  an
APl -rel ated pol ypeptide can be detected using DYNA Beads according to

O svick et dnediatedonpagegesieeierahly; spnsarvative,aminaaeed subsityiionsam wadsir ei n by

reference. ApLi: Able ;ﬁ%&%&t@@ﬁé@ésexﬁ%ﬁan%&%& tdaieask. tﬁ:p"aoﬁmﬁw&n%%ﬁeads

M280, and these anti y-contai ning beads are then contacted with col onies

or pl aques expitiggivnhis one srovwhich thetanper aeprbissiersis replaced Hith es apinopgiclques

expr essi . AP AR -1 el ; ' £ L any of

t hose th%’? %?sr%@@thﬁge}lhgggférse.Cﬁ%@thagg%a?i%@%Fg?Fa?rhgesﬁgt%?%ﬂRP Cﬁ%ﬁ?l yodi es can be
nonspeci f i cdlavipg isicerolpids wighdsitndlamchasgas havk beensdefiped in, thesart hThese finliliesa or
Celite(r) resi;n, This material.is then used to adsorb,. acteri al

col oni es expPaadsanY FadsABh %}S&S Cllenclﬁ%lps %Fﬁ"ﬂyséﬁlea?rgallrbcowgﬁge%%f %Fé '&s descri bed
herei n. | n ankRichsins @pespartididr, ghqudmit iacid), uacharpey pbler tidechaim (¢.80l ate from
20 genonmic DNA a substantially pure i.e.,.a DNA substantial]ly free of
cont ani nat i rﬁéycﬁli’ci‘séi“égl&&i%ﬁ‘gﬁl“éﬁc%ﬂf‘%g}@?’f&"eem‘?s?n& %ﬁem&:i DN S ®her eof .
Preferablyy sl [INNideS vatine! 8@She, BoRuabe, @roliB ey Aheha Meyhiadind, east 99%

pure. digonucleotide sequences, degenerate or otherw se, that correspond
to peptide depirphtcbestbramhed side shainsdeq. Huemwing. valimeeolersaw) 8 primers. 25
PCR can be cabplidi@Whain€ .1t'1§3¥‘ HsReRfalthiRethpdEh MBkdeeb us thermal cycler
and Taq pol yrrer:ihsgm?éemrl\lg %?rgp(%/ fgr’%A?rr%{lail Téq’[ghkg%ol’yrrelri sé). One can choose
t o synt hesi zAltesajiela) metafidns cembe agéused tandomlyiataneg il of part ok dhejcadinge PCR
reactions. I}t | i bl ry t j ridization
condi tions usé%%%fehg%?l%%gggﬁ{’%é&l %M&gé&aﬁg Flhs%frésiugglgl o%f/l?{ %alrﬁ X)gr eater or

| esser di&gr eesendd fonisiblegicaldeti wggu edeasfysnuthitathiat iptaBlackiettyvelénllotvies degener at e

prinmers and the correspondj equences in the . After successful
anpl i ficati JAYBFE" s EWFERT egg’rot%ﬂ]éc FARieased ﬁg%@’élﬁ&twg%' Oiﬁ}e,pn%{ﬁlgtca% egnment
may be nol eddld@telined.oned and sequenced, and utilized as a probe to isolate

a conplete genomc clone. This, in turn, wll permt the determ nation of
the gene's conplete nucl eotide sequence, the analysis of its expression,

and the producti g of _Ekfn%ssﬁﬁl MO A Eheshd AGY/ US01/ 10908 protein product

for functional analysis, as described infra.
0 The nucleotide sequence coding for an API, an API analog, an API-related

peptide, or a fragment or other derivative of any of the foregoing, can be inserted into
an appropriate expression vector, i.e., a vector which contains the necessary elements
for the transcription and translation of the inserted protein-coding sequence. The
necessary transcriptional and translational signals can also be supplied by the native

25  gene encoding the API or its flanking regions, or the native gene encoding the API-
related polypeptide or‘ its flanking regions. A variety of host-vector systems may be
utilized in the present invention to express the protein-coding sequence. These
include but are not limited to mammalian cell systems infected with virus (e.g.,
vaccinia virus, adenovirus, etc.); insect cell systems infected with virus (e.g.,

30 baculovirus); microorganisms such as yeast containing yeast vectors; or bacteria
transformed with bacteriophage, DNA, plasmid DNA, or cosmid DNA. The
expression elements of vectors vary in their strengths and specificities. Depending on
the host-vector system utilized, any one of a number of suitable transcription and

translation elements may be used. In specific embodiments, a nucleotide sequence
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The gene encoding an APl can also be identified by nRNA sel ection by

nucl eic acid hybridization followed by in vitro translation. In this
procedur ayo of/raaghent s are used to isolate conpl ementary nRMB®SHY10908

hybri di zati on. Such DNA 5 fragnments may represent available, purified DNA
encodi ng an APl of another species (e.g., nouse, human).

| mmunopreci pitation analysis or functional assays (e.g., aggregation

ability in \thédddig Dhislhi ek Gorf BRRRLAdS) se@ientdi@ncbdiny b FurRtibhallfattdlei on product s
of the isolated products _of the isolated nRNAs identifies the nRNA and,
therefore, tOREINGSAFIEARATRY GRS 45 et ipatbenrabodirnbiadregRentdd énr ed

sequences. I@I@gﬁ{bﬁgiggadglgaiggggjefpi}qig@%mse@y be sel ected by adsorption of
pol ysonmes isolated fromcells to imobilized antibodies that specifically
recogni ze an APl . Apy phidic encslindp prstiosindescabredar the inaertipgopt PR feemeptst hesi zed

using the s ) : te. The
Fad ol abel | o R DT PR R B A S AR L) %L e DA
fragment s ervondsting of appibiiriate toamsaimtingel @ndeansg@nmaticentrol BigNarfdrthgnment s.

Alternatives to isalatin engm ¢ encodi.ng an.APl ingclu ut ,are not
A e A A Bt T A R T e
sequence  oOrsymhsticnechalabs drd it hivo pddbiAbirhnte (geactadesntimei oAP| Expkasioesfinpl e,

RNA for cDNA c]onjng of the gene odi ng an, APl. can be i solated from
ool & i ch st ati gRhed hRefot G SR on e e e S der 51 and

from t hejopr es@mt nf&sie htidlst fRnddBithat BerT orBbBAES iT@YrR&dis edoand are within
the scope of the invention. Any suitable eukaryotic cell can serve as the

nucl ei ¢ aci dragaresd Wigh the reompprpiddNAmlecyls F§T Srampife CHUREIBREBYARE an API .
The nucleic @%ﬁ?ﬂﬂ%ﬂ%@%ﬂf@?%k& Qr edhBfceAREmMERknB®n i@k 2t e froh{AR

vertebrate, : , prinma human, porcine, 25 bovine, feline, avian,
equi ne, caniwhchomayfa yspé toseonireletbe exphiessioNal the getseenedrtieg anediPl yndPindar d
procedur es i r L ared; %H\QA o] y"), by
chem cal syﬁ%ﬁ%%gpél?p%&%%%{ﬁkd%%%&? ort yottﬁgsgﬁ%ﬁiﬁl 0 Oﬂﬁfe}r%gfr%ﬁﬁc DNA, or
fragnmentis t i{Bemoist anduCHafbriben, FBDMNdtire 28@&304-210) abé promoBe epnteined in ti8adtbr ook et

al ., 1989, Mol ecular Coni A Labar at gr nual v n-)-d Spri ng
i bor L aborlSHeFying rereaCd KA ptie BT TG (RarmBie gty SEPCIRE0E Bl M

B eﬂ : )V |198i3,79ﬂ}lﬁqe®cej@@b tymidine Ehg@;ﬂr@ﬂéteﬁmgﬁ@@ﬂal.,ml,%@s BatlLAchd, Of(f ord,

. K. ol . R I n er|ve rom enom C cont al n reqgul at or
and intron ﬁ%qéél 8§%$$%?%4é>ﬁﬂﬂq@ﬁulﬁ@ryég%‘?eﬁﬁesOfggﬁ’&‘ﬁng?gt@i’?ﬁ%%enﬂerigved frgm
CDNA wi Il cqBtiRdid 0Bl 98X Nut$8 496 Bs-83). thth@raet@int E’igét)gﬁoﬁﬂt@r {GRbategd gene or

cDNA can then be inserted into an 67 WD 01/ 754 CT/ US01/ 10908 suitable
cl oni ng 3Pectabr 1994, Prae.latrieidedciofS4 820 - ot PEariotis CkMeMeniVACP e art may

such as the 3-lactamase promoter (Villa-Kamaroff, et al., 1978, Proc. Natl. Acad. Sci.
U.S.A. 75:3727-3731), or the tac promoter (DeBoer, et al., 1983, Proc. Natl. Acad.
Sci. U.S.A. 80:21-25; see also "Useful proteins from recombinant bacteria" in
Scientific American, 1980, 242:74-94); plant expression vectors comprising the

25  nopaline synthetase promoter region (Herrera-Estrella et al., Nature 303:209-213) or
the cauliflower mosaic virus 35S RNA promoter (Gardner, et al., 1981, Nucl. Acids
Res. 9:2871), and the promoter of the photosynthetic enzyme ribulose biphosphate
carboxylase (Herrera-Estrella et al., 1984, Nature 310:115-120); promoter elements
from yeast or other fungi such as the Gal 4 promoter, the ADC (alcohol

30  dehydrogenase) promoter, PGK (phosphoglycerol kinase) promoter, alkaline
phosphatase promoter, and the following animal transcriptional control regions, which
exhibit tissue specificity and have been utilized in transgenic animals: elastase I gene

control region which is active in pancreatic acinar cells (Swift et al., 1984, Cell
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be used. As those skilled in the art will appreciate, the vector system
chosen shoul d be conpatible with the host cell used. Such vectors include,
but are moooi/fsss4 ed to, bacteriophages such as | anbda dePCVaBINv®(8

pl asm ds such as PBR322 or pUC plasmd 5 derivatives or the Bl uescript
vector (Stratagene) or nodified viruses such as adenoviruses,

adeno- associ ated viruses or retroviruses. The insertion into a cloning
vect or can Be: 689(596‘Iﬂ)ﬂnﬁfle‘dal 986, Exldripkiag Haspot §gap.iQugnt Beol UBPr4dgnent i nt o

Compl onent anset 16 oHagTga S o8 A AR oA TR SPES RAEY esent 1 n

the 10 cl Omnﬁ\?an‘é%@ﬁ@f)eta tR (H@I%a@f198§1wa%3m116qm¢3mmno§amngyﬁ@tl cally
nodi fi ed. ernativel site desired may be prﬁduced ating

nucl eot i de §é%f€féﬁ%§lwblpﬁﬁl@€ 149 indypphoihestipiGaropsshsd! S ﬂ??é‘sge]?{?’ﬁé d linkers

ey CONpIsi S§s§ p&&dlﬁés%t 211688 8Bty 3 yIshesi ZRdalkt aqr\urdseqvxbﬁe,@uencodl ng
restriction endonuc ease recognl tion sequences I n an a1 ternative net hOd

t he cl eaved Biele7:df36airtH4d, mogemmwseﬁu@@awmj cantrapegipmyhish isasHYS ined by
homopol yner iy é:su&flbxj ln@?st, lﬁ%‘ﬁ? Hcfﬂﬁ t BB ¢ EQ&% Qtsalcfé‘%béel;l 74.58iegd into host
ofmat 1 on, "trans i

cells via trans ion, I nfection ect ropo ation, etc.,
so t hat nanyﬂtmnnm gme@bnttcbieegemwhxshqsmnmnéwa (@‘mkentat@dl%thxm@ndl c

enbodi nents,_ tra cells i nant. nol ecul es
that i ncor pdtthe ??ﬁgz@oﬁlggae toé)é??fgnéﬁ%e 5ar tr"icwr?g“n E"IC G VL nt hesi zed
Zg DNA aﬁqUQKﬁbﬁnlelnf&Jeb h1e519gsrmmat:emr131afsmﬁegtlaalseHmmmea aDIl%ﬂieSomne Thus,

t he gene may be aobtained in quantiti.es n, nsformants,

i sol ating t HE>Peesi Pl?‘?ah?“tltﬂmn%Brl‘céé’ﬂ‘ir%@egl?rb}bfﬁ%hgs alcp‘éerfgft&erﬁ?@ﬁ °I8¥d,  when
necessary, et 1087, @knb\hd el 1 261-19BN6etd-510BIntgbke donbbRiegidn ivdedndi nant  DNA.
The nucl eoti de sequences of the present invention include nucleotide 25

sequences er@é%‘mlﬁle&]fﬁl‘hQﬁﬂaéWgr@@cﬁﬁéhcl%S "atuge 313380 Kollips 47 same ami no
acid_ sequenggs, il BALYE fiBh SRl AL RROHEREEREAGP Mg AT N0 aci d

sequences Wt functiona e UI | ent” am no acids, nucl eotide sequences
encodi nd 5APIO$1g0d£nd1f0pﬂgndlstls tl@fbra\PK%eadMaﬂﬁ? al, é?@dcpﬁl‘@ﬂ@%rﬁi@e@yo%ﬁ fragments

of API-relatg h%.l%l g S r<]:8r(1) %regg:i’gn \!vlﬁfg?lssagt?fe' {wlg?leqmt‘ %-% @@ I sol at ed

nucl ei ¢ aci élg AT ety pol ypept can be created
by i nt r oduciNwgure 8i4:083-28F) enaouabkgietitie encﬂub:éNSEmlmolms ac@rckdin newmsal or

S R R T R BT SR S
encoded pr ot{BDNF) g @méatrra rb@ 6 Whigh @ﬁac&V@Meﬁ@nilh@leﬁﬁucﬁkﬁlal 1998t he art can
R WAt M S S U
promoter which is active in astrocytes (Gomes et al., 1999, Braz J Med Biol Res
32(5):619-631; Morelli et al., 1999, Gen. Virol. 80:571-83) and gonadotropic
releasing hormone gene control region which is active in the hypothalamus (Mason et
al., 1986, Science 234:1372-1378).
25 In a specific embodiment, a vector is used that comprises a promoter operably
linked to an API-encoding nucleic acid, one or more origins of replication, and,
optionally, one or more selectable markers (e.g., an antibiotic resistance gene).
In a specific embodiment, an expression construct is made by subcloning an
API or an API-related polypeptide coding sequence into the EcoRI restriction site of
30 each of the three pGEX vectors (Glutathione S-Transferase expression vectors; Smith
and Johnson, 1988, Gene 7:31-40). This allows for the expression of the API product
or API-related polypeptide from the subclone in the correct reading frame.
In mammalian host cells, a number of viral-based expression systems may be

utilized. In cases where an adenovirus is used as an expression vector, the API coding
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medi at ed nut agenesis. Preferably, conservative am no acid substitutions are
made at one or nore predicted non-essential amno acid residues. A
"conserva¥®ve7:m no acid substitution” is one in which theT/aswoEsc d
residue is replaced with an amno acid 5 residue having a side chain wth a
simlar charge. Famlies of amno acid residues having side chains with
simlar charges have been defined in the art. These famlies include am no
aCiddS Y]VI t h Regieficesdr dPIGHAled PolfyPeplide cddyigy sBuendd Paybelkgatddi te b ddemeyirusaci di ¢
side chains (e.qg., aspartic acid, glutam cid), uncharged. pol ar side
chains (e. g.renscipi} 'i‘ﬁ@l,mé}%’bﬁ‘?%??@?ﬁﬁ?’ 51ga‘,t:,t}eﬁgt§p ‘?t?{e?nglt‘%?ﬁétggf% T tyrosine,
cysteine), RE§RALAMTHE dind %éh@inlaﬁ the® bginser@dan tHe@dentHrid noinetbgiime,

i sol euci ne, proline, phen%la_anine,,nethionine,' t rypt ophan) et a- br anched
si de chai ns Wi ¢.i VIR ISORIDHIELOR, ANSCHEON 1 & FPRGRSERiis) reghid of heorel 800 ede chai ns
(€.9., 1yrogj pe . DRanyd a3 QiMisult QR Bndlhdidlble af dapiviabs vely,

mut ati ons can”be "I ntroduced randonmly along all or part of the coding
sequence, su@spressingshe sntbodynmlspulerin infreied psis. (sd seeleogar Subheakit 1984t ant s can
be 15 scree i.al @gi Gk ELY v LEY retain
activity. Fo COVE}lII% ﬂ'ggéaﬁu %gﬁe%)ég?g’%s?ﬁ% ghg%%ﬁn%lﬁ%%sel%%%%?%}é&%(pr essed and
the acti vit yeqiiretl fre effiading iranstaion obimsatet entthodg dodifg #qbenpese sBiesmnsigifalsDNA

Encodi ng APlL.s 20 Th ucl eotide se nce .coding far .an API, an.APl anal og,
an APl -rel at“écducgﬁgepgmé?“%?Orhcog?ré@'gﬁ%ac ts%q(uﬁlé‘%s‘dg?rlth\? PoehRFUUAHOn of theg
foregoi n®, GadorAudt BS & plRee With the réddingIRMRIT el dsixdmogigisequene@abor, i.e., a
vector which contains the necessary el enents for the transgr@ti on and
Seealy y

transl ati on ®8#u¢ H@nsiaier Pt &8 cpre e _—E‘Efd? FpeeRy darslatioppleon :

transcri pti qpakni@idncb@ns et bostal vasibigdabseifa Bolnaird @nd HRMeti€ITRY t he
native 25 gene encoding the APl or ifs flanking regions, or the native gene
encodi ng t hefiggncy petxpressiop slay pe prtiageed by theigclpsighed apgropagieons. A variety of
host - vect or ! bk ipfort RANMLERCAL. CRVSRhd@NaLO eXpress
the protei n-t%ﬁ%ﬁg&}sée%%g%ggé&% tg’ééﬁ%nhc? udgm@ut are (not I rrn taed to

mamel i @ cePB7 . ehadsen Enfwaileldb3wiltH4yvirus (e.g., vaccinia virus,

adenovi rus, ?t C. )Ex rlegsslgncxtrec o(rasI Aon§a]¥lnsilt1 SiiBerls %Eggén%%nx\écﬁ#g%' Sor(ag APL- 39

bacul ovi rus); ni CfBOrgahl SHs suc EiS yeast contal ni yeast vectors; or
bacteria t relast polypeptide tin tradéreified FomgempNA; thieg@smiral aPpidaches: (@osnmi d DNA.

The expression. el t.s of vectors vary in their, strengths and
speci ficiti&gcle @H@Bﬂé‘z‘?ﬂ?n’ @Egreﬁ%‘g? 9‘\/%’8@8? ogﬁatdé% %‘?nlelcla'inkcgal?s? M one of a
nunber of sygfaablessibd @MNasKEkPEdq@shcad dn e fattsppioneH) (el pereidesof @@yndoe used. In
speci fic enbodi nents, a nucl eoti de sequence 69 WO 01/ 75454 PCT/US01/ 10908
encodi ng%a Wﬂ?%ﬁné’gaé‘répklﬁsrm%d U CEBEPERY \SEQUERTE dstretsd v guaelr asidt i onal | y
?Ct' ve tDO][ tHyBRdi®4tio uBMBBRLAEOmprRing SRR AEE that 48 n¥@bloahRltheh iedkdi ment, a

ragnent of an

J gene encoding an APL In the second approach, the recombinant vector/host system

can be identified and selected based upon the presence or absence of certain "marker"
gene functions (e.g., thymidine kinase activity, resistance to antibiotics,

25  transformation phenotype, occlusion body formation in baculovirus, etc.) caused by
the insertion of a gene encoding an API in the vector. For example, if the gene
encoding the API is inserted within the marker gene sequence of the vector,
recombinants containing the gene encoding the API insert can be identified by the
absence of the marker gene function. In the third approach, recombinant expression

30  vectors can be identified by assaying the gene product (i.e., API) expressed by the
recombinant. Such assays can be based, for example, on the physical or functional
properties of the API in in vitro assay systems, e.g., binding with anti-API antibody.

In addition, a host cell strain may be chosen which modulates the expression

of the inserted sequences, or modifies and processes the gene product in the specific
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APl conprising a domain of the APl is expressed. Any of the nethods
previously described for the insertion of DNA fragnents 5 into a vector
may be udedot/zs46Hnst ruct expression vectors containing a POT/WSe/WIGgene
consisting of appropriate transcriptional and translational control signals
and the protein coding sequences. These nethods may include in vitro
reconbi nant DNA and synthetic techniques and in vivo reconbinants (genetic

reconbi nat i GihionfHIE<IS FxPresQbn frmﬂ@ém@p@ﬁioﬁbréi@ﬂllﬁmb@ate@ﬁﬂﬂb p@sende 6P or
fragnent thereaof nmay be regul ated b% a 10gﬁecond nu %E ,A:@ d]\msequence SO
that the APICG%%qudé}g"rFéﬁ]f‘usr SPESEYPR 85 BE 87T W GERINCH TEAEE Yritedeficth t he
reconbi nant JoNAeRle @R cofifile@ X Biitlefmor8 XBFTES R HOB: @fls RdVe DAractéyic be

control | ed by "any profnoter or enhancer el ement known in the art. Pronoters

whi ch may bendisesgificoneshanisras for e leRPatonali A pefi-tiapdaipaakrrarresng #gl an APl or
an APl - gel %Cﬁﬂfl gl)% Eeeﬁf);%?c%sﬁﬁ}ﬁn %ﬁg latﬁfneof%mtelhé) tépﬁlq)é)hgte ckiffne3V40 early

pr onot er regl on and’ on, 1981, Nat'ur 0: 304- 310), the
pr onot er corwhoslleybtanrs dah de 8hoser t@rﬁgsurethﬁdnsitequﬁe%ﬂatlom aiRoprecessingofita vi r us

( Yamanot o, 0, Cell 787 190 he. he e ki nase
pronoter ( V\Z% nfg’iml%li prQyert exfﬁeéﬁ.ed %%%{a t ?Qprffﬁgmg m @Fe%at%% f

78: 1441- 144%odutchian umdogﬂmwpmaqmembﬁ@m@imﬁ heyene twall paidhéceonei n gene
(Brinster et _al 39-4 the tetracycline (Tet) pronoter
(Gossen et ﬁéyca“f’y’late‘g@%ucl\jg‘%@@ry 56‘ tﬂggdzﬁlgtﬁ’osselﬁﬂezf %rzf’? c@%ﬁ I)
prokaryqi ¢ e4RF festsBing \bE ik PifharyStkifbe 8syPrtionCAndPAS hpfymmﬁafthe

(Vill a- Kamar of f 912)? al 5 ?8 arI%,:\toc @sﬁétg}lﬁ ?A\yfa;g SCIQS& % 75:3727-373

1), or the tesee pfPeRdMmay b B%ﬁéoéPC wammplian hogieplls mclde bNe?ch not/leeatfd 0 Sej .

U S. A 80: 2115, vERe, ﬁh@ﬁéMS@éylmt@é 00NSTHI WY, 8ePRYARar, BRGLEAI 2" 1N
Scientific Anerican, 1980, 24 %%gspl%ant expressi on vectors conprising

the 25 nopalcchénssysuehas ﬁgéxm@ﬁ:&l{efq N-KIHeKeDL. [mmangieprgblastomps | Nat ur e
303: 209- 213) f i 3 ter (Gardner et
2 “lost Noapmolg s MR MU ERatE M FhT R e R

phot osyniShetnecrobhagtpne (Biobhiho Bephyp Aosp e 704c 4503460)) Bawy I(ulaianr era-Estrella
et al., 1984, ure )R o] or ot her
fungi such g8 @F‘iﬁo%aﬁs%)ﬂ&](glget ?1 Q%Ee?cgf ié “ﬂg? @6401%%%?? oge(tr}lase)

pronot er, P@SM@@M&MQM/&HE (Hrubd 125 ,£)99P 10 kTSl Blek dbibh @8A pilosfilnt ase

pr onot er, thefollovvln ani nscriptional caontr ions, which
exhibit ti s -dplEngn eurQp BQWH‘%@% Wﬁozgﬁlo-%ﬁg} 3{%% ni mal s:

el astase | geR& o PER| NEE AN SWHUSA ,1$77a%4:148€6)] MIAGRGCCER] hninadCi nar cel | s
(Swift et al. 984, Cell 70 WD 01/75454 PCT/USO1/10908 38:639-646; Ornitz

et al. 2998@“@??"6”%& In§angsr. B8%4: 49s9). HEIMG hppy) gliobipstoyy-a46eytomiac Donal d,
1987, Hepat qhe waﬁmﬂg\ﬁcﬁf& ,sChﬁtﬁ L!l'%é‘ Jaenes @mtmz Hu%ﬁh%ﬁoﬂl’ﬁﬁt&ﬁa' s active

in pancreatl C beta c Hanahan,” 1985, Nature 315:
i mmunog! obul(Pippgéme al., 1992, Cancer Res. 52 2523-2529), C6 rat glioma cells (Benda et al.,
1968, Science 161: 370-371), Neuro-2a mouse neuroblastoma (Proc. Natl. Acad. Sci.
USA, 1970, 65: 129-136), NB41A3 mouse neuroblastoma (Proc. Natl. Acad. Sci.
25 USA, 1962, 48: 1184-1190), SCP sheep choroid plexus (Bolin et al., 1994, J. Virol.
Methods 48: 211-221), G355-5, PG-4 Cat normal astrocyte (Haapala} etal., 1985, 7.
Virol. 53: 827-833), Mpf ferret brain (Trowbridge et al., 1982, In vitro 18: 952-960),
and normal cell lines such as, for example, CTX TNA2 rat normal cortex brain
(Radany et al., 1992, Proc. Natl. Acad. Sci. USA 89: 6467-6471) such as, for
30 example, CRL7030 and Hs578Bst. Furthermore, different vector/host expression
systems may effect processing reactions to different extents.
For long-term, high-yield production of recombi-nant proteins, stable

expression is preferred. For example, cell lines which stably express the differentially

expressed or pathway gene protein may be engineered. Rather than using expression
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control region which is active in |ynphoid cells (G osschedl et al., 1984,
Cell 38:647 5 658; Adanmes et al., 1985, Nature 318:533-538; Al exander et
al ., 198%WoOMa4s€Cell. Biol. 7:1436-1444), nouse nmanmary POTVDRONVIPASS
control region which is active in testicular, breast, |ynphoid and nast
cells (Leder et al., 1986, Cell 45:485-495), album n gene control region
which is active in liver (Pinkert et al., 1987, Genes and Devel.

1: 268-276) , vattiphavtiet st eiad oggineofaeplicatidn, hegicelis oahibe lransforaetlivite i n | i ver
10 (Krum aufé%&& al ., 1%85, Mol. Cell. Biol. %: 1639-1648; Ha r et al.,
1987, Scien senrajled By appipISIALe SRPIGSTPR ¢3RS} C’B@ﬁ%(ec&)’ﬁ??%?te%aﬂ?FIMi chis
active in tReglehd8! trdnK@iptON ter@inafirs, poly&BAylafide®s, ), eVelelecthbk61- 171) ,

bet a- gl obi n gene control region which is active in nyeloid cells (Mgram
et al., 1983harkgt fphowing theapuresiuetionas|ths forcign IR, engineeisg celisdpay beg: 89- 94;

myelin bgsi GIIBHEE &) 209 EE1EL-£ QAYs 1Phn SPBhQ ¥R Ml SheAGlrd Mitchd b
he b head 1987, Cell

ol i godendrocyte cells in the brain (Readhead et al.,

48: 703- 712) :selaytivsinedium. gk shesiahle magiearén e mcowbineaiglemideedersi s active in
skel etal nusg|. nj : - X |, = ific

enol ase (NSé%Slﬁﬂll(cgﬁo elhg Ség‘%’éegn({l\@oﬁégre Igs:}élsgagg'elﬁ‘l%g)d '(el\t/gere]gﬁqﬁag%tga ﬁj 1999,
Gen. Virol. cBfinmédmB83ind dovvaiafoda fooy etlicheéwtund canpieictonkd endexpa{dBDNEY gene

control regiop . which.is active in neurqgnal cells (Tabuchi et.al., 1998, 20
51 ochem | B GEMYER: ThiaBe o ey v g gnts vl Syt itlincPindh: o 0% Forain
( Gl;AP) |1l0r orasap@ﬁs(mé\Hﬁﬁrénsaw,cd:dpmeseidlr@r pahwglt:g&e&o(ceﬁiﬁm&&he:h\gfiaber?d &999, Br az) J
Med Biol Res, 32(5):619-631; elli et al., 1999, Gen. Virql., 80:571-83
and gonadotﬂﬁffEmy%%P%%@ﬁﬁé”ﬁg%hﬁﬁ8£8€Wém&ﬁﬂ@&%@“%ﬁ&Pgﬁoﬂﬁ$ﬁﬁtﬁgxéctive in
the hypot haligmyRiofdRaOR1®1ty ofthe diffje%%ﬁallysgdtp@@%ﬁ of Bathvk Sy gend $oBdin. 25 I N a
speci fic enbodi nent, a vector is used that conprises a pronoter operably

linked to an APl Aemiahfr ahsalastprosysterns ey be geedpincliging byt najiligstedfo thepl i cat i on,
and, opti O%hJ infHi5 o 'Efg&?diﬁ«?id‘ﬁ §E§Wi MBI 4S1 577 Belf11:288), antii biotic
resi stance ge e%(.s'l n a sBe I'fic en%o i ngnt’ , an ex7|(or essi o%gjfconst ruct is made
by subcliéni ryperanthietguaning phospheritebdtrauiepst (Jrapalikiek Soxhalsli, $2¢7uBi9ce i nt o
t he EcoRl regtyictiQn. Sicte . % ? bgr %% LSal
(d utathi ong\%é{' %F%dhgflér aSékéS?)(O&?ﬁ%gc?%%ﬁ\?g {I%S EOA ﬁﬁ&lql&an eggﬁ’&ﬁgon% 71988,
Gene 7: 31- 400080, Krlls2228 1I7ppene can Hehwenpioypd estki, bpproforapre- ARS, rgppeddively. or
APl -rel ated pol ypeptide. fromthe subclgne_ in the correct reading frame. In
manmal i an h@fo’@gﬁuggtf‘g‘ﬁlt?ﬁ?ﬁ’ﬁtépceo‘ﬁan 5? P%’g-%%é’am%%%ﬁ%gé?%é?r g@gtw my be
utilized. | nofREASsivIREE dBthadeN@VIWidRT,ic6alld08h, alitlaNcRXPEieBSAon vector, the
APl coding 71 WO 01/75454 PCT/ US01/ 10908 s_e%u%nc_e L. APl -y ,eLat ed
pol ypeptd®de Cotiohd) Setueiite! Wy Be Natlgatut Stola 7&&&26%@13&3&1110
transcripti QRffcrABstalde W mGESHhERNic GONRMEKigaf &9Berg L1081 BbE NafIOARIder and
tripartite | eader sequencé. This chineric gene may then be inserted in the
adenovi rus dehdHE B§2972); neo, which confers resistance to the aminoglycoside G-418

(Colberre-Garapin, et al., 1981, J. Mol. Biol. 150:1); and hygro, which confers

resistance to hygromycin (Santerre, et al., 1984, Gene 30:147) genes.

25 In other embodiments, the API, fragment, analog, or derivative may be

expressed as a fusion, or chimeric protein product (comprising the protein, fragment,

analog, or derivative joined via a peptide bond to a heterologous protein sequence).

For example, the polypeptides of the present invention may be fused with the constant

domain of immunoglobulins (IgA, IgE, IgG, IgM), or portions thereof (CH1, CH2,

30 CHB3, or any combination thereof and portions thereof) resulting in chimeric
polypeptides. Such fusion proteins may facilitate purification, increase half-life in
vivo, and enhance the delivery of an antigen across an epithelial barrier to the immune

system. An increase in the half-life in vivo and facilitated purification has been

shown for chimeric proteins consisting of the first two domains of the human CD4-
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vitro or in vivo reconbination. Insertion in a non-essential region of the
viral genone 5 (e.g., region El or E3) will result in a reconbi nant virus
that is wabl/zs4aand capabl e of expressing the anti body noPerTwke/iops nfected
hosts. (e.g., see Logan & Shenk, 1984, Proc. Natl. Acad. Sci. USA
81:355-359). Specific initiation signals may also be required for
efficient translation of inserted antibody codi ng sequences. These signals
i nclude the pepge%mistahabirmgs d@dﬁﬁsh aintle anlitantangiomasfulerieasy offight detngor e, t he
initiation 1Q codon nust be in se vvit e reading frame of the desired
codi ng sequéﬁﬁwla’éﬁg@%og@?bahgﬁ %‘3 %Q@%h?f@%&#ﬁsﬁ’éfﬂt I\Pa’i‘l’i%se
exogenous t r3angh ki m% ERhERl deBiaNat # anB B dcfust indlepielissians «o@p be of a
vari ety of origins, h natural and synthetic. The _efficiency of

expr essi on AESAUBR SYsivRRAS deeTSPmonarateiolaItERNSIF- 2o FISFHPICPRILEE %8 Cr i pt i on

enhancer eI r e t al. 15
Cony MePhod oRf i ARE S 3 bR Aok £ PLTRELRLbLAROS ©

inserts of X622 sxcYHIINP4ER3)API or an API- rel ated pol ypeptide can be
identified, for m)ca%ids%?fcodﬂ gpgﬁnaeﬁ eﬁﬁ%{_a&%ﬁ?ﬁl Algﬁ% gucleic acid

hybri di zati on, REE™Or sdbdence gene unctlons and (c)
expr essi on q:folypa@eirel m fmqm&tmfes Ammlhtb@pdlyp@tld@@pﬂﬁdﬂﬁ&d td iveepgpEsence of a

gene 20 encodi AP |nsert§1d®| n an _expres can . e det ect ed by
nucl ei ¢ aci d®8 G)gba}i‘eoﬁ%ggl&ﬁmﬂs )ﬁargooﬂgggga&ﬁﬁr ‘gi“r%%é?fh@ﬁl@él AP are
honol oggys tod tRRxpRSRH })6@p6}ﬁﬁ@ |EF@REAHHIBG: FBteRkescribed bﬁmﬁmm alappr oach,

t he reconbi nant vector/host system can be jdentified and S‘({ff cted based

upon the predengfordie rﬁ%fg’é’hl@@c%‘lon@&?‘?raii‘ﬂ‘amﬁélr REP™ PrOERSXPIGHE He.g.,

thym di ne k'ceﬁlﬁﬁesa(ﬁatrﬂdé&yet A EFJ93 L oS NAIO A KB OBAGS:3922 8b7Hansf or mati on
phenot ype, occlusion body formation in baculovirus, etc.) caused by the

insertion of a gemeARIfeven prgteamcanibe made by kigajias thsrappropriate REgleif &cidi f  t he gene
encodi ng th%e@{ah%és%néd?ﬁ%{t S6khitd Rhio b ﬁsé&ﬁ@xﬁ,‘gg ABPLLREANERGRRF the vector,

reconbi nant s ai ni ng e gene encodi n APl 1 nsert can be identified
by the 1absemnoenaf tht hg, imsiickgopey eoding flam¢,|ao<ﬂ1¢xgr¢ssmg@16t0ﬂnmeilca)p<pﬂuohh}/h

ot R3Sl Aol 85 Lo e RSl LB APPAGRY RS8R Y08 L he gene

product (i. Fecondl nah assay can be

based, for Qﬁﬁmb[y(protﬁﬂ sjrhieetip hackniqads, ., lﬁylmtolf@pqiudelsyrml}mrzbn es of the APl in
in vitro assay systens, . e.qg., binding with ant antlb I n addi tion,
a host cell straﬁ?t@%@n@ﬁ%’s’gﬁcﬁﬂi} ewaapgpggfqnﬁgxww ssion of the

i nserted sequences, or nodifies and processes the gene product in the
specific 72 WD Q1/ 75454 PCT/USO1/ 10908 fashion desired. Expression from
cert ai n 39r oot er §-canPeEBal) BPAUERT A he presence of certain inducers;

thus, expression t])i%‘}naﬁﬁé%f erfl@&f thehb ﬁ&@&é&%rtﬁéjgrefht ﬁberrﬁBh afe%aévﬁ ¢h
polypeptlde may be contro Furt her nore ferent host cells have
char act er i sttheart and have been described in the scientific literature. Moreover, domains of an
API can be identified using techniques known to those of skill in the art. For
example, one or more domains of an API can be identified by using one or more of
25  the following programs: ProDom, TMpred, and SAPS. ProDom compares the amino
acid sequence of a polypeptide to a database of compiled domains (see, e.g.,
http://www.toulouse.inra.fr/prodom.html; Corpet F., Gouzy J. & Kahn D., 1999,
Nucleic Acids Res., 27:263-267). TMpred predicts membrane-spanning regions of a
polypeptide and their orientation. This program uses an algorithm that is based on the
30 statistical analysis of TMbase, a database of naturally occuring transmembrane
proteins (see, e.g., http://www.ch.embnet.org/software/TMPRED_form.html;
Hofmann & Stoffel. (1993) “TMbase - A database of membrane spanning proteins
segments.” Biol. Chem. Hoppe-Seyler 347,166). The SAPS program analyzes

polypeptides for statistically significant features like charge-clusters, repeats,
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and specific nechanisnms for the translational and post-transl ati onal
processing and 5 nodification (e.g., glycosylation, phosphoryl ation of

prot ei nsWOAppwspriate cell lines or host systens can bePChosemop@ ensure
the desired nodification and processing of the foreign protein expressed.
For exanple, expression in a bacterial systemw || produce an

ungl ycosyl ated product and expression in yeast will produce a glycosyl ated
pr oduct . Eukryldlpphdbd): fegishs, «:eﬁnpessiti/(iniakxtonmss{&sSeghErenédlIeuzﬂarl%?aBrdcnery for 10

proper pr oc \Yi anscri COs
phosphoryl a Ag?d %?‘1‘ Bgﬁ‘%geg%{rzongé} nlﬁ]&y bgj%ddd’gé[ ﬁ&esgn%Piq host cells
i ncl ude but s&ﬂled iothe hit Bard idehtifpdorhdis of\zRADI hBilkg eﬂ'@hﬁtlc Mdlﬂmﬁmt?ﬁ& 3T3,

WL38, and in rticular, .neur cell lines such . as exanp
SK- N- AS, SK- g}ﬂ heiegan 4B TS AL SRS suelsforaips gh@?e al ., 1984 J.

Nat | . CamsCemyubBSide séRienddd vy then RKasth R révofbmahPexpeidéiopbomt APErsBlefC hi m
Bi ophys. Acta, 1982, 704: 450-460), Daoy human_ cerebell ar nedul | obl ast oma

(He et al., thayopaingthesrsynREsor pding acdiyity 948y ABBTRG 05MG gl i obl ast oma cel | s

(Kruse et al . , 1 32 human
neur obl ast oma ( C%%%gr&%és{bégegt &éﬂptlomﬁose%%%lé? ﬁ%g%%?é%@ng%m&gg rocyt ona

(Proc. Nat!| ofemdPlSwing dUgymaticg? Pinding: acgtysynd caCTvnty magleatBleast r ocyt onm

(Br. J. Cang ma (Acta
Pat hol. M crg uicg‘?egg%cc dé}% Sug}ﬁ@%@m@m EE@@%@E&% Sh%bgeﬁtﬁgﬁnglﬁﬁg% {l%g?f%rgt ona

(A opadeoet redombirk80X preSsioe eff AR sagnisits (125 &3ai BRENzynEhicoabinding antivityel | s
(Benda et al. 68, Science 161: 370-371), Neuro-2a nouse neurobl astoma
(Proc. Natl O RELFL scii | USA, 1970, 65: 129-136), NB41A3 nouse

neur obl ast oma ( Ppéne dNafollimene afl APSEAs an%ﬁuﬁ%d SeQchce éﬁflcléﬂt%ﬂ;ﬂl&ﬁ)) SCP
sheep chor oi dé%nexus (Bolin et al 1994 . Virol ods 48: 211-221),

G355-5, PG 40ddantifiest damain ek opmngobingpiisisi éSéﬁedé}efeln i@a@m Sfoncignily  53;

827-833), M%frmﬁ&@f FeBdrs R dfih@¥Rd bidaR1eBLide N cquend @R Bich bonidihd & Surfident952- 960) ,
and nornmal cell lines such as, for exanple, X TNA2 rat nornmal cortex

br ai n (ﬁadatwylbeltofaqlentlc@lggzqulw@é(e Navifh a giglar sidgeghaingninggicidgaijues471) such
as, for X AL Ricte 3 4 Q&Qdmmﬁi@?‘gg@?&d&%@ﬁﬁ%& i hf BFE M

vect or/ hOSt expr esS1 on syst ens nay e €essl1 ng reactions to
di fferent eﬁb@mﬂmr}éoacldl ermgclwtdmsecmegcwsym@lmlem@dacommnaﬁruqt@ebrrbl - nant

pr ot ei ns, bIe expressi o I For exanple, cell lines which
stably expreg?a{nhoé We?%nﬁlonﬁ%&w%&% Jtéc(’afs?sed or pathway gene protein may be

engi neered. Rat hem AH’Iammam aag bexgesssdsfoons fu713t1c\d’®sﬁ}ﬂg/t€<51¢ﬁﬁl41ed3ﬁﬁﬂ kifs@dy 10908

vect ors whi ch _cont ai ins.of replication t || s can be
transf orifed Q4O Of%kﬂ\wl 186‘?‘& %Oflroégxa%pl%ﬁélroglﬁﬂ Cﬁf‘é f’ﬁs%cgé)f 8?1%888& rol elenments
(e.g., pronokevity @ Hanesility toHRGSINes usihg GOEE fued khéwn toah#Ekilkidafissan.
pol yadenyl ation sites, etc.), and a selectable

Kinase activity can be assessed, for example, by measunng the ability of a

polypeptide to phosphorylate a substrate. DNA binding activity can be assessed, for

example, by measuring the ability of a polypeptide to bind to a DNA binding element

25  in aelectromobility shift assay. In a preferred embodiment, the function of a domain
of an AP is determined using an assay described in one or more of the references

identified in Table IX, infra.

5.9  Production of Antibodies to APIs
30 According to the invention an API, API analog, API-related protein or a
fragment or derivative of any of the foregoing may be used as an immunogen to
generate antibodies which immunospecifically bind such an immunogen. Such
immunogens can be isolated by any convenient means, including the methods

described above. Antibodies of the invention include, but are not limited to
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mar ker. Follow ng the introduction of the foreign DNA, engineered cells may
be 5 allowed to grow for 1-2 days in an enriched nedium and then are

swi t ched woor7545€l ecti ve nedium The sel ect abl e marker i nP€CHESe®OIBbI nant
plasm d confers resistance to the selection and allows cells to stably
integrate the plasmd into their chronosones and grow to form foci which
in turn can be cloned and expanded into cell lines. This nethod may

advant ageou?blydb@al US&hcloRChBpRERY heBidizedion BEmehE ENibbBicsXMoRSRaihhe
differentially expressed or pathway gene protein. Such engineered cell

lines may béntﬁﬁ’ﬂtei; digh drepwicRfs é‘?q}I?(a‘i’ Xf@%ffl%%&h fragmeniuregured 8 2&8b of conpounds
that affect o5 88i8 m@%ﬁ ramf %ma%lbyar&yxd%ntfbe&ey lhhd EriRpt 'bﬁJdin)é fegREeRESed or

pat hway gene ‘protein. nber o sel ection systens may used, including
but not | i mofany of @hetabeve thﬁrS@rgl Sipipside X amspd:ber@myﬁmutmnmum%@u{lw gler, et

R s e i S L TR A
aden 13 geep hf)g@ﬂﬁgu]lebtmwmtm&f E’Itlgﬁr:‘;‘bi(lﬂi?%\@iﬁe that spécifically 981?5 aiCeitigeR2TI®L7) genes
gﬁ?lnetagglf w&@#&faﬁ&@%§%ﬁ°%@ Hg'ﬂ“§§a?h%°%%§ Eg%% g?é@%ﬁd@%for dhfr,

whi ch conf %[SaﬂdﬁlgAS)toil@lﬂﬁlds@oﬂlﬁﬁﬁlmbgleﬁlﬂhﬁmﬁlwm er, et al., 1980, Natl.
Acad. Sci. USA 20 77:3567; O Hare, et al , %{ﬂ %I\?Ja Acad. Sci. USA
78:1527); gpt, whi Qg embggimen a‘?@@ﬁ?ﬁ %&@C?%IWWB s & 28R4 (Mulligan &

Berg, 1981, ch¥oefmg A¥a$ hay HE pparedClor eiéﬁﬁplc? &nﬁWdf@s ,theﬂ‘ %ogM‘z’l‘! t“é@sem ers

resi stance to the am nogl ycoside G 418 (Co Gar api , 1981, J.

Mol . Biol . wsioritheir ispierpg Fekide mb@ﬁwwﬁ%}l@ng ABIsi sf%l%lr?cél’tlﬂ A%%nym n
(Santerre, aprgl spr. ﬂ@%l-@ed@% 0 :Ab8), mApiéo'Apﬁshginl_gﬁbﬁfilawnts the

APl , fragnent ana g, vative may bé expressed as a fusion, or
chi meric pr OPEBA, 491?10%611’1 (0,004 25 ARG43, h“d’IﬁHOABI—ﬁS AldgnbdRt-47, Azi’ﬂiépog or

dori vall ve RSt A:PSBIASLRNIG) 0h BeRPLEL 08RYS, REOLEIBrSgaLerCe).

For exanpl e, ['ypepti des resent 1 nvé used with
t he congs antAPIdmmezlofAPi[—ﬁﬁuﬂEIg]éoAiEI—VhsARIﬂgAAPI—@EAHI@(& APB3A, ARBB2por ti ons

I S B e A e R el

puri ficati ongs,iArgr1easePalsf API-1 8, IAPI-1V9 wq>1-1aadmanhzangm-1rsemal1wery of an
anti gen acr 0SS an increase in

epi thelial barrier st
fhe Dart 20T RBLaAL Ay aeA T L APE LG abus AR hp il A BBk A £ o
chimeric pr@h@'ﬁ[lii 1@9“&?13149nﬁppi56 herfibr, siriiiee, ARRiNAPRicd Aerhegran CD4 74
WO 01/ 75454 PCT/ US01/ 10908 \é _%’Sl de and various domai ns of the constant

regi ons20f AREIRBARI-1GL, APlghE2, AGT-Tbrit 73 AP Ion 08T-6BWAPhs . See,
v o aBT Rl o U, AHHAFE 4Bl e
API-201, API—215 API-220, API- 221 API-223, API-225, or API-233. Certain
antibodies are already known and can be purchased from commercial sources as
shown in Table VII above. In another embodiment, methods known to those skilled
25  in the art are used to produce antibodies that recognize an API, an API analog, an
API-related polypeptide, or a derivative or fragment of any of the foregoing.
In one embodiment of the invention, antibodies to a specific domain of an API
are produced. In a specific embodiment, hydrophilic fragments of an API are used as
immunogens for antibody production.
30 In the production of antibodies, screening for the desired antibody can be
accomplished by techniques known in the art, e.g. ELISA (enzyme-linked
immunosorbent assay). For example, to select antibodies which recognize a specific
domain of an API, one may assay generated hybridomas for a product which binds to

an API fragment containing such domain. For selection of an antibody that
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i mmuune system has been denonstrated for antigens (e.g., insulin) conjugated
to an 5 FcRn binding partner such as 1gG or Fe fragnents (see, e.g., PCT
publ i cat ivod81/¥4@54 96/ 22024 and WO 99/ 04813). Nucl ei ¢ aci dspenusairogosan APl ,
a fragment of an API, an APl-related polypeptide, or a fragnent of an

APl -rel ated pol ypeptide can be fused to an epitope tag (e.g., the

hemaggl utinin ("HA") tag or flag tag) to aid in detection and purification
10 of the empémmbmbyﬁmwmeomﬂog bebvatigh does aompmﬁafaﬂgbsﬁrtb bed by

Janknecht et .a]. allows t ead urification_of non:denatured fusion
proteins ex 61“?—5%%@3 aYlﬁlyﬁ%sr?cortdé& @pf’l}fa‘ﬁﬂ ﬁ%‘fﬁ%f’n&e bgpis of HFERE pr oc.

Nat|. Acad. pding B B8i 8BIRm@I0D) andANackidf bindsizes (c@rratuewblﬁ@ﬁgﬂgtﬂéade by
ligating the apgwrl ate nucleic acid sequences encodin e desired am no

aci d sequencedndidiemoloen Similylynier Faerson st quyﬁh%tﬁéecéﬁ‘qaﬂy P#®ds he proper
codi ng f 2y, 16y LH¥RIER 5ROt §ﬂé@1f1€£lly”9?ﬂd % (ArRsHaadss BYidly e zh@lﬁ%reﬁpmmnl y

known in the art. Alternat |ve8/ fusion protein nay be made by
prot ei n syntisnfeincofithe bamicpretsin (eucy as ald;ffec@égldﬁofampbmn&fbe 8§37t 4985j zer. Both

cDNA and gerb%ﬁégfeszﬁ%ge PG e m&%@a&g @@%e&iﬁ@éﬁﬁ%ﬁg th@ atgl POTTRI N

Structure of SOne I's provi e present
i nventi on arlm:klofdm&ngrto (d;rhedlmed bladldg ha\vfm depntdedon (eed aldnffttrbm scientific
e tifi u5|ng t echni ques

literature. &mg (% an. énbtg%e
known to t hds¥° kﬂl ﬁp{eﬁ%p Hen 1q9&row KAMPE% (l)cu e domai ns of an
éPI Dcc:)an 1glur>elvpixﬂ@1@d bloﬁéal&@slt/&%)éiym&hfﬂgn@n&tlﬂgremﬁfnﬁfy @5“[1hhﬁl)fajlléa@w fogd, pr ogr ?ms.
r oDom red, an Pr m conpares, t eq of a
pol ypept i de Py RaYay!L é‘l%%téeaé?g) gﬁﬂdf red’&ﬁ’éflggy E‘@E 1%?‘8d greater affimity

http:// ww. tig4h Qp$ah & AdiffefeRt 2653 bf mfm@(e@etglﬁofonﬁgumdm& Kahn D.,
1999, Nucleic Acids Res., 27:263-267) predi cts nenbrane- spannl ng

regi ons of a polpybébﬁlﬁ]c?éﬁhfmestvﬁé?}kmwli’ee‘ﬁ? tni tB‘hmethﬁiissOfﬁP?)’@?’%oﬁé& an
al gori thm t hat.,J a%l% ﬁgp&-ﬂm&lbsf b Sy%b@édxé‘s%ﬂen@ea%fﬁ i 6 of MRAES e

dat abase of nat curing tran nbr ane roteins (see, e.g.,
htt p: // vi\ew. clninealh riémfr@tlgmastd‘mmme/smmalmbwswmvammmﬁmem fel.

(1993) "TMoas d a gnents." Biol.
Chem Hoppe- 1§§yl @’abf L%g@for%&@iﬁ{;@{‘&r@ %%hl}%g y&z?el;esgtb IaI?)o ;gleptl des for
statistical lfyag megmffanaba?ilaxﬁmlalaeﬂ pblykepticharr gdragnustof ns APl-epaeat s, 75 WO
0T anH G LB S SRR BEOR B
Thus, based RMPIRE ap APSENMtedBS giebfidd @ﬁ,bebbt@ﬁled Bdﬂekmgemrmbe art can

|dent| fy domai ns of an APl havi ng enzy c or di ng. actl Vit and
further 2an Brefistion 9f Ryl g 9rdRenOelqiE e d?ﬁ’cV&B‘P‘r‘t‘tg‘oé s. These

immunized by injection with the native or a synthetic (e.g., recombmant) version of
an API, a fragment of an API, an API-related polypeptide, or a fragment of an API-
related polypeptide, including but not limited to rabbits, mice, rats, etc. Isolated APIs
suitable for such immunization may be obtained by the use of discovery techniques,

25  such as the preferred technology described herein. If the API is purified by gel
electrophoresis, the API can be used for immunization with or without prior
extraction from the polyacrylamide gel. Various adjuvants may be used to enhance
the immunological response, depending on the host species, including, but not limited
to, complete or incomplete Freund's adjuvant, a mineral gel such as aluminum

30 hydroxide, surface active substance such as lysolecithin, pluronic polyol, a polyanion,
a peptide, an oil emulsion, keyhole limpet hemocyanin, dinitrophenol, and an
adjuvant such as BCG (bacille Calmette-Guerin) or corynebacterium parvum.
Additional adjuvants are also well known in the art.

For preparation of monoclonal antibodies (mAbs) directed toward an API, a
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5 nucl eoti de sequences can then be used for reconbi nant expression of an
APl fragnent that retains the enzymatic or binding activity of the API.
Based onwoel/pusesent description, those skilled in the arpCrasoi/wesstify
domai ns of an APl having enzymatic or binding activity, and further can
identify nucleotide sequences encoding such domains. These nucl eoti de
sequences can then be used for 10 reconbi nant expression of APl fragnents

that retain ot YARAPLGnXPIREIALE Palygptity, ok ¥ fra@hert BEa\RPI-reldfedone
enbodi ment, an APl has an am no acid sequence sufficij entl(%/ simlar to an
i

i denti fi ed QSHEPRId8any ‘schoiga® phich ﬁ@dﬂeﬂ@r theprediisiomedraafipodyiplequiss m

“functional lpy coﬁinﬁbﬁs%n Hn€d Bl B1ehie ni’ayfble'h%d ma@n@fé the@fbistizhLOt | de sequence
whi ch contains a sufficient 15 nunb of identical or équivalent (e.g.,

with a sim Itwhnlsu‘d@liglmilyr@wdm’q(i&%l@h&ﬁr pedMdsiem (1945, Na@r%%r%s@ﬂb a second
am no acizd qr w@Hgé gathde, ROMHGRCR. ﬁHﬁQméQgﬁ hg&ﬁofﬂartéchmaﬂg K&ﬁ&ﬁoé?% am no

acid or nucleot| e sequences have or enco conmon stru tura domai n or
common func t19®31eiﬂnnmmbliogjr Tydayrd: 12 tand tharEBARhyldtalomiartechaique medessed for its

function using techni ose, of inthe art. For
exanpl e, a &8 HK%gﬂ gﬁ%ﬂ?@égﬁwqfl ﬁ?%ﬂphg bﬁ%ﬁ%&#??‘o?‘%or its
&bl lity t;) ma?&rme@b%msn RgLﬁx(;mPlngledﬁnsm dnAibddies 1B Hdcﬁ?rﬁ)art Ib'sfi'nt f

i nase activity ca e assesse or asur e ility of a
pol ypept i de 'R tﬁi’ﬁ‘&‘%%&”@“@%ﬁ%@ﬂﬁ%&?%ﬁ%ﬁ t&“tl‘?%%fquo an be
assessedo f athe h?%ﬁi%ﬂla%rod?%m@ﬁl@e%ﬂAb@Qf th&Bvéddohintay vefculdivired ¥eps beg to bi nd
to a blndlnghﬁhenent 25°1in a electronmobility shift assay. In a

preferred erfedimentdditional smhedinegpoighe Bversion; mongstongranpippdiescap b er ni ned
using an as‘}?&du@&%ﬁ ge th é@mﬁf&ﬁ HHPZIA kﬁ'obvm telHiS10 g§£p|m§9§/0254%eml fied in

Tabl e 1 X, duction o odies t s 30 According to the
i nvent i on anncdRjoratgPhergindl ogfsrew@).- rel ated protein or a fragnent or

derivative of an generate
anti bodi o5 whi on TEASBEEFTEBLRF Rt AR HERR BT AR MRS DL

i mmunogeBs mambdnleaslaﬁmblahﬁdc hipn@aignad:ami\bedlee(mg rlnaaras—;mqusn:cthmdena@) t he net hods
descri bed ahove. Anthﬁgﬁ s of tQF v Ptlon in uthare not limted
to 76 WO 01/ 1PEG80% D piSrRI Ham noﬁg’r‘fH@PS%%ﬂeS BY'8p8eE i c,

humani zed orm&@Ic@ﬁ@leﬁleafahlmwmlng%gghﬂcﬂm fromahd hdIoielings, spéeidy afnaagrrent S

and F(ab") fragnents fragnments produced by a Fab_ expression |ibrary,
anti-i di ot ypi Ff‘n'(eé{’ﬁ’flifeg’ﬂ’)l f@m?%%“ég’m‘@ﬁ%ioﬁlﬂ}r‘t%ﬂ%c“ﬂﬁ n(§Fen§ 8 (AGFRR A3 of any

of the above,ihRo tﬁfﬁ@ @%hl@@ﬁﬁncﬁﬁ)ré{%raﬁ b§ tdlerbREeH fis &Iﬁlrétgﬁfun()g' obul i n
5 nol ecul es and i munol glca y active portions of inmuno
mol ecul &9, i .e., Chimeric and humanized monoclonal antibodies can be produce
recombinant DNA techniques known in the art, for example using methods described
in PCT Publication No. WO 87/02671; European Patent Application 184,187;
European Patent Application 171,496; European Patent Application 173,494, PCT
Publication No. WO 86/01533; U.S. Patent No. 4,816,567; European Patent
25  Application 125,023; Better et al., 1988, Science 240:1041-1043; Liu et al., 1987,
Proc. Natl. Acad. Sci. USA 84:3439-3443; Liu et al., 1987, J. Immunol. 139:3521-
3526; Sun et al., 1987, Proc. Natl. Acad. Sci. USA 84:214-218; Nishimura et al.,
1987, Canc. Res. 47:999-1005; Wood et al., 1985, Nature 314:446-449; and Shaw et
al., 1988, J. Natl. Cancer Inst. 80:1553-1559; Morrison, 1985, Science 229:1202-
30 1207; Oi et al., 1986, Bio/Techniques 4:214; U.S. Patent 5,225,539; Jones et al., 1986,
Nature 321:552-525; Verhoeyan et al. (1988) Science 239:1534; and Beidler et al.,
1988, J. Immunol. 141:4053-4060.
Completely human antibodies (antibodies derived solely from human

antigenic material) are particularly desirable for therapeutic treatment of human
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nol ecul es that contain an antigen binding site that specifically binds an
antigen. The immunogl obulin nolecules of the invention can be of any class
(e.g., lg®ol/gES41gM 1gD and 1gA) or subclass of i munoBpCDIBO/1908D] ecul e.
I n one enbodi nent, antibodi es that recogni ze gene products of genes 10
encodi ng APIs may be prepared. For exanple, antibodies that recognize these
APls and/or their isofornms include antibodies recognizing API-1, API-3,

APl -4,  API - Gubjedd®| Suh atlodid car prédducedilingl@ans@ilicdide whRIh-a28inc#fdble30,

APl -33, API-34. API-37, API-38. API-39. AP | - 42 AI-43 API - 44,
API - 45 AP| CAgtprogping gndogapspus dmmunogieh “gﬂ he%ﬂlan%gght%n%%eneﬁg}“ which Ap| _ g0’
APl - 62, APl Bflex i3k h@fan M¥ky 8d i APt BPgendd PNRltraddeniBithice 4 if¥Bunited APl - 76,
APl -77. API-78 “API-79 API-80. API-81 API-82 APl -84, API-90. API|-92,

APl - 93, APT-mthe npympal éthIOAP{Ith%ieCtA¢PUUEG&S e.appl pppporfipn of apAPT ofhe. 104,

APl -113, 5AP|11‘1‘;E£II§OH. "i‘ﬁbn&cﬂo%’al ﬁ?hocﬂx@@dne@t@l Qe t}fg‘ahtl%c%@an €é°bbt§1§91 usu% 131,
APl - 132, API-134, API-136, API-137, API-138, API-140, API- 142 | - 143,

APl - 145, APIlcongtionaPhybtigloma Aehndegy. Wﬂlum@@lmmmozgmwin asgdgg, APl - 169, 20
APl -170, API 71 API 172 Pl - Pl I 76, APl -178,
APl - 179, Aﬁ'}ﬁ1r P bY fls; afé%e“% {‘%’é[a“ Rﬁl“%%%@ Cﬁibflﬁgeﬁb}a%?‘gdlgl API - 194,
API - 196, AEhbsE@ihntlﬁBhde?ﬁtﬁ;lasAE’Wmﬂﬁﬁg anARbm2RImutAiRin. 2035, vdRlgs@@6g or APl - 233.
Certain antl odi es are rea vvn and ch f commer ci al
sources as & B‘\%e’lltrisﬁ%} t\‘?lpl'f gapff%C?} Oqsat@ﬁg@#%?%@%pg&% hods known
t 0 t hosegosKkiahigsdied S Foart d‘z@rv@d‘\{z oﬁhﬁ tét886loyOfoPpodiuts abdnkadb&ses! &bat
recogni ze an API an APl an %%,Ran APl -rel at ed EOl ypeptide, or

f

derivative 6@“‘??&@%&‘526?(13% $¥h &g glov g2 0%‘%“%}?9618‘?%%}?{“ of the

i nvention, %@Eﬁlmmn%&gp@o@rm&gfmﬁa&m&epén&ﬁnﬁﬁlmon@a@nﬂraﬂ@baa@a In a
specific enbodl ment, hydrophilic fragnents of an APl are used a

i munogens faod pretrchls delprpdusingstehoantibadies, pect he» Prio Baiet %W%ﬂf%aﬂt& bodi es,
screeni ng f%tew@%ff@g ?Ckn%gﬁeh Dosko ©aNuRCPa @ SUHRI0IENGH 1Y, FRENNT ques known

in the art zyne-T1 nke i Mmmunosor bent’ assay). For exanpl e,
to sel edb ar$t545;366 eb additioh, croermagns sugh as Apgmm‘ inc. (Foeemeinh (O%) 2aad APl , one may

assay gener id n. AP, fragrrent
cont ai ni ng g‘%f@ﬁhaﬁ%gg?rhﬁs?—’m) 8P 8¢ gcgngg%e tf) pg)ﬁlé:emtumgnanm%oﬁle %]feiCt 01/ 75454
PCT/ USO1/ 109@4instapeietttd aigbly udihgdshnalogl sisdilaAtd thdttmltmlndagd fhatve Wwhi ch does not
specifically bin bi nds vidly to econd APl honvol og, one
can select on th Oﬁgﬁgme%tl‘k?%? "%B?lh’&?‘{ 1%8*%%%‘?9?@?3&% %honol og and a
| ack of bi n%bﬁ@at&d)us(u@g a feEiGRefRirbdliond "fddedisBRctiche'C BiisABbroha| 0g.

Simlarly, for selection of an antibody that specifically binds 5 an API
but whi &R dé@gctﬁbmonslﬁ@mmwplog}ﬂ@mwoe -§ O%H@P%?%tllP%]Q’slsél%ddP}%u gyhea

di fferent selection of a completely human antibody recognizing the same epitope. (Jespers et

al. (1994) Biotechnology 12:899-903).
The antibodies of the present invention can also be generated using various
phage display methods known in the art. In phage display methods, functional
25  antibody domains are displayed on the surface of phage particles which carry the
polynucleotide sequences encoding them. In a particular, such phage can be utilized
to display antigen binding domains expressed from a repertoire or combinatorial
antibody library (e.g., human or murine). Phage expressing an antigen binding
domain that binds the antigen of interest can be selected or identified with antigen,
30 e.g., using labeled antigen or antigen bound or captured to a solid surface or bead.
Phage used in these methods are typically filamentous phage including fd and M13
binding domains expressed from phage with Fab, Fv or disulfide stabilized Fv
antibody domains recombinantly fused to either the phage gene III or gene VIII

protein. Phage display methods that can be used to make the antibodies of the present
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i soformof the sanme protein (such as a different glycoform having the sane
core peptide as the APlI), one can select on the basis of positive binding
to the AMWOants4a4 | ack of binding to (or reduced bindi ng POY/USHEL0808f f er ent
isoform(e.g., a different glycoform. Thus, the present invention

provi des an anti body (particularly a 10 nonocl onal antibody) that binds
wth greater affinity (particularly at least 2-fold, nore particularly at

| east 5-f ol dnwehiidd inphodethpser discdaskdinl Eﬂlﬂwtnaheaﬁt J Igenfiwpiot! MpteatsdB2:415Dnity) to

an APl than diff |sof r . cof ar of the

APl . Pol ycl S185% ApessS ol de R %5 3302 The 8a 9 e GRL gl o,

i nvention afr. Jhmxﬁmgm@msasmmm;a,memwmf Gﬁihbilb’DdMSr(m%manderi ved from
the sera of nized 15 a Unf r serum can al so be
used. Vari o(ﬁ‘gn;g& GG R Lemy 7]r?1t2%8(g9r%f1 %gﬁlfg@lﬁété@rﬁ%r t he production
of pol yclsonqicmmp@ﬂls&smtp Paﬂwaﬁdms wofgommtwgbmmfﬂwom/m’h related

pol ypeptide, or a an APl -rel ated ﬁﬁ@ﬁﬁpeptl de. In_a particular

enbodi nent , WQ@Bﬁt%b% @I9§Héi23(aﬁ’t’@t9§/d§%%2 O s abUct Patgii Ngs|  or  an
API -t el at ed SF@%M@@@ 23‘%0@615‘4@33481}35'@86‘??7 51298 08X aM¥oes53f PE2itdye, 20 production

of polyclona nmonocl onal” ant1 bodi €s, 'various host ani’'mal's can be
i muni zed by,37hj688:t5,447,948t H51hE TMATBU2HP, 648 IYHitShBi7¢3 erd 8969, @&s onbi nant )

versi on of it ihcifi EARRRNG Rlciff ABlenca) Flufgl ot od pol ypepti de. or

fragnent of ypep I nc Yut not limted to
rabbi ts,ijom ce, r Aksescabed 1n|th;@dttﬁ>t/entfaeﬁicss afieri phagdl s&lebtmsn ﬁlmczintlbcudyum zation may

b bt d t he. f d h 25 h f d
Cechnol ogy  ASUEF G HRPLRbRER CEe fer aEet o BaSi gRfe dmiBodl o7 1@

el ectrophor %ﬁl@lngmﬁlaﬁaht@(ﬁﬁbsb@f 449 ©thef QusirbdANGRbZBRLIAP fapibntofmdWi t hout pri or
extraction fromthe pol yacr%@am de gel. Varij ous adj uvants may be used to

enhance t h&XPRHEHE 36’@{ idgsifed %tp%‘ﬁ]é@ng &@B’é‘??é‘?‘ﬁ gelsninperboalisshlant Sekis; es|

including, R, aﬁabidtéﬂat £4., ad @sctRIM &li81 Wlow. "ER¥RhADIE, FERAE:S & adj uvant, a
m neral gel "such as al um num 30 hydroxi de, surface active substance such as

| ysol ecilbhi Aecopibinapthy progedeyish, Fay' @GIF&%? &iagmens praisode employed Psivgiul si on,
keyhol e |i npgt i tllgﬁaggyb as BCG
(bacille Cal n&a}%({agﬂ%%@nt? %I?Edé}gtraéﬁlggﬁc%é?sfﬁﬁ%@é? Addi ti ona? ‘adj uvant s
are al so weMulkmaven a] rBltJ’ﬁ@:hailqtles 12¢): Sp#ép%(]é)BEbnntbSawmnbail AABI 3426-i bodi es

(mAbs) dir e%&%%]g%? ?fe'tb‘glr,’Sc%n(fe 0%49}6 ?@é&%%ﬂr%fg 0%30908 fragment

of an API, or "a an APl -rel ated
pol ypepti degncm@ratatMemmCmmm mmed)es for the production of anti body

oLl 59 DY oML RSl L Lo L BN DS el e
Nat ure 256: 4*95a1ﬁ9a3ﬁ1bocﬁes&§gamﬂ Aplasf {hb rekért @iventiRGhdLdiBosetdegeribedan B- cel |
hybri doma technlqu (Kozbao
S. Patents 4, 946 778 and 5 258 498; Huston et al., Methods in Enzymology 203:46-
88 (1991); Shu et al., PNAS 90:7995-7999 (1993); and Skerra et al., Science
240:1038-1040 (1988).
25 The invention further provides for the use of bispecific antibodies, which can
be made by methods known in the art. Traditional production of full length bispecific
antibodies is based on the coexpression of two immunoglobulin heavy chain-light
chain pairs, where the two chains have different specificities (Milstein et al., 1983,
Nature 305:537-539). Because of the random assortment of immunoglobulin heavy
30  and light chains, these hybridomas (quadromas) produce a potential mixture of 10
different antibody molecules, of which only one has the correct bispecific structure.
Purification of the correct molecule, which is usually done by affinity

chromatography steps, is rather cumbersome, and the product yields are low. Similar
procedures are disclosed in WO 93/08829, published 13 May 1993, and in Traunecker

81



1983, | nmmunol ogy Today 4:72), and the EBV-hybridoma technique to produce
human nonocl onal anti bodies (Cole et al., 1985, in Mnoclonal Antibodies
and Canoeo olhasapy, Alan R Liss, Inc., pp. 77-96). Suchre@nustiop@s nay be
of any inmmunogl obulin class including 1gG 1gM I1gE |IgA [gD and any
subcl ass thereof. 10 The hybri doma producing the mAbs of the invention may
be cultivated in vitro or in vivo. In an additional enbodi nent of the
invlenti on, kgpﬂogbglngmuilmsss6ﬁn be produced in germfree animals
utilizing known technol ogy PCT/ US90/ 02545, _ i ncor por d herein b
reference). The ABMEENS LT dieieptmdineee priarigd apspach g?“é‘%ﬂ%fvalnﬁwf’ted %/o human

nonocl onal dgéalﬁmvitﬁ% ﬁlrm&ﬁg PREiFiGitiBPRAGRANAt @A lcoRBHiMSsi 166 -afb

human- nouse chineras). Humani zed antjbodi es are anti body nol ecules from
non- human s@@éd tosmaioglgbelinecapptantdemaingssdasneste Ahafusiop nfeiebltiswvidy r egi ons
(CDRs) fgo P;B‘anf a human
i munogl oblr} }:%ldgﬁl ﬂ?%g%ﬁélﬁémg&qalj{ﬁmﬁﬂ %Hﬁé@{lk%f%ﬁ No(;f%SE 585, 089,

which is i nhmtgp,cEHﬂ edd KEBegegiowy Irie prefard & harve|thesf1retrheavseﬂ5am)cozeta@h| meric and

humani zed monocl t.i bodi es ¢ be nr e
t echni ques E%%&%ﬂ f ?fgmglptg Qhef &F n@cess f@r @éﬂf e B%ﬁﬁl ‘55 g%gicl?l ? C%SPNEAn PCT
Publ i cat i on ohoof MORBIHNE.ZBRMA;s eﬂﬂdﬁg&Mnﬁ’ﬂI@gbbﬂpﬂhﬂa@ﬁthaﬁnfu’s‘jﬁds &@7if Eur opean

Pat ent li cat 171, 496; Pat ent li cat 173, 494. PCT
Pabl 1 cat | onR=iEs Bt rseliel S SR aft A MR bt ont. 25

Appl i catipon ad@fre Q8-FanBedtd Eihtotd susthble hdsP8@aniSE] EHiEHrodddes I6dleal 043; Liu et
al ., 1987, Proc. Natl. Acad. Sci USA 84: 3439-3443; Lju et al., 1987, J.

| munol . 138lexibdity ingwlstinghs majtual proporiigesof ths, thee pREYPEDIdR fragmenggin A

84: 214- 218; oMNipSMIHE 18k ufdqual ratliBf the@ﬁx@&polﬁgegtldé&xaﬂg%‘s&ﬂg%e Wod et al .,
1985, Nature 314:446-449; and Shaw et al 88, J. Natl. Cancer Inst.

80: 1553- 1559onskibetionguevidd esptigenaisids. His hopeyeramssibloto ingsrt te ceding 1986,

Bi o/ Techni g Nat ur e
321: 550 528 efich s nbppu FRHhpeyRERnanttn o) RS TuSn Soior e, et
1988, Ji5l n’empmdsmn]oﬁzt 105 8v el B Pnep@irqhlaiat &1 squhlumtos resvlts boglegieldant i bodi es
derived sol el rom uma antigen terial) are particularly desirable
f or therape@fhlglé fep Qs 3EhY %fpaﬁﬁﬁﬁﬂ“gn}g‘i% 01/ 75454 PCT/ USO1/ 10908

subj ects. Such anii peftnes emadsmmentmfddy@ebauls,ltlﬁ@lkpeanﬁ]sgﬁﬁbamamfee whi ch are

i ncapabl e of expre endoge ,|nnun eayy and. i ht chai.ns
genes, but ®APEPFC Bgﬁhlgg"ﬁ‘r %ﬂaﬁ@ﬁm %Vf bﬂ?tht&ﬂ‘yiﬁ%s gLy it

transgenic %h&@m@%ﬁdhﬂj‘rﬂﬂmﬁﬁdmb?lowlﬁﬁ H%@&mhnflég%hblﬁmymﬁ@r@&in@é ed antigens,
e.g., all or a portion of an APl of the 5 invention. Mnoclonal antibodies

di r ect e@0agareest bindimganediliaty) wdhe ?i@efc?ﬁlflaiﬁﬁ@d fopdfbat this asymmetric

structure facilitates the separation of the desired bispecific compound from unwanted
immunoglobulin chain combinations, as the presence of an immunoglobulin light
chain in only one half of the bispecific molecule provides for a facile way of
separation. This approach is disclosed in WO 94/04690 published March 3,1994. For

25  further details for generating bispecific antibodies see, for example, Suresh et al.,
Methods in Enzymology,1986, 121:210.

The invention provides functionally active fragments, derivatives or analogs of
the anti-API immunoglobulin molecules. Functionally active means that the
fragment, derivative or analog is able to elicit anti-anti-idiotype antibodies (i.e.,

30 tertiary antibodies) that recognize the same antigen that is recognized by the antibody
from which the fragment, derivative or analog is derived. Specifically, in a preferred
embodiment the antigenicity of the idiotype of the immunoglobulin molecule may be
enhanced by deletion of framework and CDR sequences that are C-terminal to the

CDR sequence that specifically recognizes the antigen. To determine which CDR
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conventional hybridoma technol ogy. The human i nmunogl obul in transgenes

har bored by the transgenic mce rearrange during B cell differentiation,
and subseguem4by undergo class swi tching and somatic nut BET/WROYIDPASS, usi ng
such a technique, it is possible to produce therapeutically useful 119G

I gA, IgMand IgE 10 anti bodies. For an overview of this technol ogy for
produci ng human anti bodi es, see Lonberg and Huszar (1995, Int. Rev.

I mrgnol : 1ﬁ:s6c§:eﬁ&)s bidnglciie alti(glai,a&ﬂﬁl&fﬂic@bﬁmw&?rmmlngfhe@ﬂgls getcper’(ms)d:angjﬁ for
produci ng human antj bodi es a uman nonocl.onal. apti bodies and protocols
for produci hﬁeds‘H@HldHF&ﬁSWﬂWétB?hesaé‘Egené?ygm}’ S‘H?ag.cqﬂéﬂ%‘iss@’,lﬁl?g?ﬁ U s
Patent 5, 633425; U. S. Patent 5,569,825, U S Patent 5,661,016, and U. S
Patent 15 5,545,806. In addition, conpanies such as_ Abgenix, Inc.

(Freermont, CA) ad#e pr@@fmpha&mﬁ@%@yléf@@@t}bmfraé@wtw%ﬁ@%@b@dlﬁntsd &vi de human
anti bodi @s dj ' c ] j ..simlar to
That deser i BO ey B S kP o grae s

sel ect ed epiepiogres orp bb genegpgicrydtnedn tgchrigues. Féebhaimggreentedansised theo as " gui ded
selection.” |Ln.this. appr h t - ] ant i body,
oo o moudehdlit g Be RN by e R RELR AR I AROAR B0TL T Ty
human ant i batyin hecagrezirael bjheepsiadzespintod ge. anf{ibelypeslecuét Fablfragihdif94)

Bi ot echnol o 12:899-903).. The antibodies of the .present invention can al so
be gener at eg‘}/etﬁﬁ“ﬁr@te & F%{‘]\gmg Bﬁé%éﬁillﬂ%g’ﬂfiﬁ? OE&Ierﬁﬁ%ﬁﬁ%mmfn?‘%e art. In
phage di1gpl ayveRBohAStSprotidechida etainlind dighd dpeid\dievBl the adidiés spthayed on the
surface of phage particles which carry the ol ynucl eqoti de sequences

encodi ng t haRention, g7 sy mingpl dragmer) cherend sl a8 4N Besiials phaseptibediesyi spl ay

anti gen bi nqka8s)dQRRIDEsEXBNIGS B8Y Phi-RM k6l BRERLQ 1088, WeicpiTRiznAbap! al
antibody library (e human or nurine). Phage expressing an antigen

’g. ,
bi ndi ng dorhisipntehalt, 188Hdsoc: Netl skl g WYA PHif &% st83cand WerdsepledPEH or

identified w Qe j I [ i.gen bound or
captur ed to SrusiPhsEERp, dnf ol Rk g AR 8 P HRY g e AT e

typi cal 1% f idf drwententien. pSiagle chaic hniibodigs drd fermed b Bnkibg thdihegyydodiights expr essed
from phage nt i mal ns

i t.h .Fab, Fv.or _disulfide stabil.ized Fv bo d
r econbi nant nga”f“ 6@%186?%0%@? he egfqr?ew%%%nagcﬁg%?g%e’ of ulgrel%len a\ﬁ%ﬁle Brot ei n.
Phage di spl aylypeptiied Tedhhafuesion tHe@sddsdl) df quittikeal Fh dragment ol esli afayt he
present 80 WO 01/ 75454 PCT/ USQL1/ 10908 i pgvention include those disclosed in
Bri nkman et b§|u§ffC(@?W%ﬁh&hd@g%\%f%ﬁgfﬁ%ﬁgﬂ%go (1995): Anes et al., J.
| munol . Met hods 1 §dterleffboliBfents1 8 Mvienti®it frb @B fosgIp®teimlof the Eur. J.
| munol . 24:952-958 (1994); Persic et al., Gene 187 9-18 (1997); Burton et

al ., Adw&ncdamupoglphulng phis inypatigonipctiopalduictvetgement peseh-dif No. 5
PCT/ GB91/ 01134, BT whih kileGAkinSoMBnIOhR&BA n VA HIRITB E:, o YR/ 01047,

bond), at either the N-terminus or the C-terminus to an amino acid sequence of
another protein (or portion thereof, preferably at least 10, 20 or 50 amino acid portion
of the protein) that is not the immunoglobulin. Preferably the immunoglobulin, or
25  fragment thereof, is covalently linked to the other protein at the N-terminus of the
constant domain. As stated above, such fusion proteins may facilitate purification,
increase half-life in vivo, and enhance the delivery of an antigen across an epithelial
barrier to the immune system. |
The immunoglobulins of the invention include analogs and derivatives that are
30 either modified, i.e, by the covalent attachment of any type of molecule as long as
such covalent attachment that does not impair immunospecific binding. For example,
but not by way of limitation, the derivatives and analogs of the immunoglobulins
include those that have been further modified, e.g., by glycosylation, acetylation,

pegylation, phosphylation, amidation, derivatization by known protecting/blocking
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WD 92/18619; WD 93/11236; WD 95/15982; WD 95/20401; and U.S. Patent Nos.
5,698, 426; 5, 223,409; 5,403,484; 5,580,717; 5,427,908; 5,750, 753;

5, 821, 04O 0b7834, 698; 5,427,908; 5,516,637; 5,780, 225; Sp6B8SV2i0908
5,733,743 and 5, 969, 108; each of which is incorporated herein by reference
inits entirety. 10 As described in the above references, after phage

sel ection, the anti body coding regions fromthe phage can be isol ated and
used to gengraipe prdtedlaidédvhadiitiage td A@lludi ngnbwiamesgibiebhetceany of any

ot her desired antigen bindi r}g tra%g&nt, anqg %x%essedhi.n an}{1 dﬁigi red host,
i ncl udi ng nEHMEIORSeEHsal odiiiyainos Tag bp sarripf apiby [apye techyigugsi includigenact er i a,
e.g., as desgafid@shitked Fgkatit cReliowclehize axamtich, fifHbALes to 15

reconbi nantly produce Fab, Fab' and F(ab')2 fragnents can al so be enpl oyed
usi ng met hdysitionali thegnelag opderivaliNemayContiBs@e gf S1roRBrlassicBer publ i cati on
WO 92/ 22324; Ml i nax .8l al -, Bi oTechni ques 12(6):864-869 (1992); and
Sawai et al., AJR 34:26- 34 (1995); and Better et al., Science

240: 1041- 1043 ( 19B8jordgomigdniibddisssae bssused dompdpds lmdwinyn thefagmelaéng ton t hei r
entireties). . I .Sui I [ whi gh. can sed to
produce si nélfeé Q%ﬁ%%%% aﬁ\&/ sa&élrlltg %g{r%&%msdé@g@%g%#ﬁét e"%\P\%g 1%%1?%3 gesgr esent

i nvention i pedteide ntchosiag dosisthded in apprdgridte pRatielngisalda@dies, 717 Blagmdtid, 258, 498;
Huston et al. t hods in Enzynol ogy 203:46- 88 (1991); Shu et al., PNAS
90: 7995- 7999 and Skerra et al., Science 240:1038-1040 (1988). 25
The invaption further provides for the use of bispecific antibodies, which

can be made by nethods known in the art. Traditional production of full
| engt h bi speci fi e-10antXWeicBOfiAntiBdey on the coexpression of two

i mmunogl obul i nhegy ¥n®Bakdof th&ﬁbentﬁhabmb@@iig%gdwgﬁﬁsutthvﬁe ahoghai ns have

different specificities (MIstein et al.," . , _Nature 305:537-539).
Because of thewn axfHonit &y sy synibntis offantibedicsoiyl ropieulan byshemicaoyethesis erght

chains, the | RGP B dRY e B an Bxbledli6y Of 10

di fferent a%ﬁ%%yn%gﬁr%éﬁe%es,’q%?%\l\gl}egﬁ ogpl;b one ﬁas Hw agorxiseect1 i specific
structurlé. tdbmighiéscati on of the correct nolecule, which is usually done by
affinity chromatggraph teps.. ISgr u S .and t duct

yi el ds are | ow. Slﬁ %lof@f%%n%:rxggeé%ﬁr} g%angl%‘g(ﬁ%gl’ é%ﬁ%s?%g%in%r\x%ﬁ%ﬁp B%&%g publ i shed
13 May 1993 thedsud, reduirks asimecdtian o8 1 niil:i0 4¢id BdbéncP@k/thiSihtibad®dBtheet al ., 1991,
EMBO J. 10: 3655-3659. Accarding, tp.a different. and nore preferred approach,
EC 1 body vaPPOBTES SeibAieS A TR Ly AT aP A SrSpEe s HpPEe

(anti body- amtdy®eRsseABRU MoRdcheiti@EY syiesizEUSIedntdedtiaBRQY |20 BesciiPedi@nst ant
domai n sequences. The fusion prefer w th 5 an i mmunogl obul i n heavy

Chatn caRet RNmeiBiR, 1900 P TSRt Uab v brigh. pylves e e
of overlapping oligonucleotides containing portions of the sequence encoding
antibody, annealing and ligation of those oligonucleotides, and then amplification of
the ligated oligonucleotides by PCR.

Alternatively, the nucleic acid encoding the antibody may be obtained by
25  cloning the antibody. If a clone containing the nucleic acid encoding the particular
antibody is not available, but the sequence of the antibody molecule is known, a
nucleic acid encoding the antibody may be obtained from a suitable source (e.g., an
antibody cDNA library, or cDNA library generated from any tissue or cells
expressing the antibody) by PCR amplification using synthetic primers hybridizable
30 tothe 3'and 5' ends of the sequence or by cloning using an oligonucleotide probe
specific for the particular gene sequence.
If an antibody molecule that specifically recognizes a particular antigen is not
available (or a source for a cDNA library for cloning a nucleic acid encoding such an

antibody), antibodies specific for a particular antigen may be generated by any
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hi nge, CH2, and CH3 regions. It is preferred to have the first heavy-chain
constant region (CH .) containing the site necessary for light chain

bi ndi ng, woeseut4 in at | east one of the fusions. DNAs enPOTURgL/10bGES

i mrunogl obul in heavy chain fusions and, if desired, the immunoglobulin
light chain, are inserted into separate expression vectors, 10 and are
co-transfected into a suitable host organism This provides for great
f1exibility nehoddhoh in@e bhgonexatmple, py opandiziapan adimaheuchhs eeabpi] ypept i de

fragnents in enbodi nents when unequal ratjos of the thre Iypeptlde
chai ns used SFHARHRCLYCERH P‘Ftﬂ’é’g’ieﬁﬂr 6‘?/1?r8§§ aHV ?’Bﬁ‘ﬁmfﬁjﬁg W’B?ﬁ%rp?

however, posggitdds! Alkmadvey, b BRnE ectioBkhg BRI ERABS pf)ﬁe‘ll’c)nbm«a(aﬁtﬂ%db t hree
polypeptlde chains in one expression vector when the 15 expression of at

| east two patayheebirined b asreraimerab qupession beasics as) asslopdibrd G El ds or
when thegr ata% 0933 Kidke M ﬁﬂ%tﬂz@}b' fBF c15he3BF Félfﬁ@&ms that BiddtRd §leLigd

enbodi nent of” thi’s approac bi speci fic antibodies are conposed of a
hybri d i nmuroigesiouby Wrmn@mdlbvw&(s&’eiq85@1&1@‘{89@!1‘3&?@} BNtz ty in  one

arm and a Byhghd o0 eﬁgﬁ%rbé‘ fiXad-5d 4! GSA'9QQP§‘F)ha' n pair (providing a

20 second birnding specitricit he of her “arm was found that this
asymmetric st r u(‘)hw:Emfcaam iund atceémg helesse havatiabbndarbait bisthelestibodgl bi speci fic

conpound fro nt ed mu |n chai n _combi nat i he presence
o GUNIEaY H Pt RO PesreaHRD kst At RS 1 Pe
ol ecul @opr exjuds eh@cfduag theedrdseniveyiof bf the aptadoap inflecultliées, apPPORCh i s
di scl osed in WO 94/ 04690 gubl i.shed Marc 1994, For 25 further details for

generating Brafrater WO &{Pr¥0abes PE@&”“‘P%W%%(M% and st NQl . Met hods

i n Enzynol ogyi02 k886 vebidis c%mmﬂme lc&}iﬁl@ﬁelli‘gﬂt &rhew mnffw&téxgﬁadl&y active
fragnents, derivatives or analo of the anti - mrrunog:éobul in

mol ecul es. Mithdhe wiskdiq seidiorallow t Eesﬁlﬁlaﬁ’fftmplﬁft? a@#eﬁr molpeile geptalspe or
anat og | s aBl bR Thid e ARkl a@fﬁténcbﬂh%)ﬁﬁgﬁ’uﬁ%ﬁ bROR 81 klinfoducSfhct e L1 ary

anti bodies) t recogni ze the sane an en th IS recogni zed ythe

ant i body5 f mocteatii sinbstlhmoﬁ(rshgnbtmpn(dbchmmv\t@mmsuta&addm@lat@ tiberievoe d.

Speci fi cal l in a prefe t.he ant| i di otype
of the inmmu Oé‘f 3%@Pfﬁe%rf %yé% 1 rﬁséyueﬁgalﬂm%tmﬁ 8“}5‘ (ili)’(u(%ﬁée lfotﬁﬁ r amewor k
and CDR sequgtheasntifeicidresidis thetr duenadt cbmamhsulﬂﬁm genw@mﬁ t hat

specificall ni zes, t he 2 WO 01/ 75454

ti To. d vm
PCT/ US01/ 10%‘6’8‘%?08‘8%%&%3%0%?%&‘{1 R a%YrHl?tB%‘ﬁ R nﬁ?ﬁ Ob%’-ﬁffit%?ggm%nt ai ni ng

the CDR sequegesic aafatifs ot&@sdiohslink mldleegdeas%qwey@e YbrteRathple, lmhbigen by any
sui t abl e b| ndi. ngfassay known in the art. The present jnvention provides

ant i body° Qs chgrifal autaggpgsisn iy vigre ﬁlﬁ%{fﬂ@é mutagepesigiHyshipsonditaht s and
Fab f ragﬂentﬁvs,é\rﬁlbp@;@lxmf SRUBN, POMHasda hesR@Niige specific

In addition, techniques developed for the production of "chimeric antibodies"
(Morrison et al., 1984, Proc. Natl. Acad. Sci. 81:851-855; Neuberger et al., 1984,
Nature 312:604-608; Takeda et al., 1985, Nature 314:452-454) by splicing genes from
25 amouse antibody molecule of appropriate antigen specificity together with genes
from a human antibody molecule of appropriate biological activity can be used. As
described supra, a chimeric antibody is a molecule in which different portions are
derived from different animal species, such as those having a variable region derived
from a murine mAb and a human antibody constant region, e.g., humanized
30 antibodies.
Once a nucleic acid encoding an antibody molecule of the invention has been
obtained, the vector for the production of the antibody molecule may be produced by
recombinant DNA technology using techniques well known in the art. Thus, methods

for preparing the protein of the invention by expressing nucleic acid containing the
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epi topes nmay be generated by known techniques. F(ab')2 fragnents consist of
the variable region, the |ight chain constant region and the CH donai n of
t he heavywoeohzisst and are generated by pepsin digestion of P€h@&Santopisody

nol ecul e. Fab fragnents are generated by reducing the, disulfide bridges of
the F(ab')2 fragnents. The 10 invention al so provides heavy chain and |ight
chain dinmers of the antibodies of the invention, or any mniml fragment

ther eof suchntBddfisleatile SédigheRs eRaestrided hdxefl) MethollSERE) afeavdl knodd elescr i bed
in US. Patent 4, 946 778; Bird, 1988, Science 242:423-42; Hust on et al.
1988, Proc. thesg fkilleddn ghe agqan be jased de canstrert ¥pression Yectgy cqniaipingian 1 9g9.

Nat ure 334: érﬁfboéﬁbolegme%Mnggéqaéncgpm Ebl%pi%té Batsb@ptioaREmaR@sdlsiozbt y as the
anti body 15 of the invention. 'Sin ain antibodies are formed by |inking

the heavy apeitiol gemals. c%smmptha@mav@e b exapepleyn piEgiteRempingngHNAni no” aci d
bri dge, éeswfcﬁﬂl |os&ail% @Vfagl L‘%@mﬂ@d eﬂapctﬂe&ﬁnblﬁra%ﬁnswﬁﬁ for the

assenbl y of rren sin coliT may be uséd (Skerra et al.
1988, Sci encmnﬁﬂétlf@(l%mmd&descmb@d@m fenbrepibedi. ifE90sMotehelat Glppingi Hn pr ovi des’

fusion prot no;sr%t(o){y %%la ?dhag]rég%gé ob ngrb%r v%oltr%ﬁryitgééﬁi%hggnogr functionally

actlvefrag n PSbulin is
fused via aN(’XOW.ﬁdlﬁﬁiubbDﬂIdl (e&isg1998anﬁm[Pmt&ocoﬂnanqlccmtaerlb@rr Jdhne N-t erm nus
or the Cte gg ]tg& am no aci d sequence of another protein (or portion
t hereof , pr PSa Peast 10, 20 or 50 amino acid portion of the

pr ot ei ot hat | STROdxpkd3Qon IOt aEea to DR @l cyntdigonalesmagiegbul i n, or
25 fragnent thereof is covalently linked to the other protein at the

N-terminus &#d tpgansiestadicshy ar.gﬁ?ﬁ|cH1tur;q@b}égogygﬂlogﬁ(g@pgmqg%ﬁ PFYEFOH pr ot ei ns
may facilitah@oRibtthi GREMRM. 1ncrease half-life in vivo, and enhance the
delivery of an antigen across an epithelial barrier to the i mune system
The i nmunogl obul Theshast cellh asadrio exnressn reaoaibirdat aabedys thedavaden vay bves t hat

are 30 eit Qﬁ’({)eﬁﬂ%?éria'l 88l shetfas H¥hehiBfa 6O A Bredbil AGRITALC Qfis.any Lype of

nol ecul e as such coval ent attach nt t s not i npair
i Munosp&ci fasp(embllymbrﬂgexﬁmssmmfrvwo@ recdmhmaunoantibydmyleaﬂel Inpattievlapn, t he

derivatives_and naI t | obul i.ns clude t at have
been furt he?naf?g&ﬁ 1?‘?8 Sg&gﬂ éhb@?s%%sgeg)?f’%%c 2 (Cﬁdgt‘w’" JP%%%%Q%@}W ation,
phosphyl at i oébtoraﬁt}dﬁtth@majodﬁﬂtermaﬁlmahﬂpgbnbprdﬁimelqmmt Emhlhngl/mbl ocking 83 WO
01/ 75454 PCT/ US01/ 10908 groups, rot eolytic cle nkage to a

cel lular | i GEARCHIOGURSanFigetaesx ’@fst':on Slﬁ(%tﬁmg?r anﬁﬁ‘?fg%éﬁ%eck’r‘?éﬁg %a

nodi fi cat i onggdrednd£s: CAI: oStk bl Aok MawTedaelay gags, including, but not
limted to specific cherical cl eavage, acetylation, fornylation, etc.

Addi ti oB8I 1y, thé VaHelY GGhes-cHupSSIPRFEr SYay™E B1AY bp Hiilizsd “b‘FXPFﬁ:?F an
non-cl assi cah iy motdRRLHIRlin RSP $ich #8st-expression systems represent vehicles

by which the coding sequences of interest may be produced and subsequently
purified, but also represent cells which may, when transformed or transfected with the
appropriate nucleotide coding sequences, express the antibody molecule of the

25 invention in situ. These include but are not limited to microorganisms such as
bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA,
plasmid DNA or cosmid DNA expression vectors containing antibody coding
sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast
expression vectors containing antibody coding sequences; insect cell systems infected

30  with recombinant virus expression vectors (e.g., baculovirus) containing the antibody
coding sequences; plant cell systems infected with recombinant virus expression
vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, TMV) or
transformed with recombinant plasmid expression vectors (e.g., Ti plasmid)

containing antibody coding sequences; or mammalian cell systems (e.g., COS, CHO,

86



The foregoing anti bodi es can be used in nethods known in the art relating
to the localization and activity of the APIs of the invention, e.g., for

i magi ng twWeses754pf ot ei ns, neasuring | evel s thereof in apprPQTU&1#10908

physi ol ogi cal sanples, in diagnostic nethods, etc. 10 5.10 Expression O
Anti bodi es The anti bodies of the invention can be produced by any suitable
nmethod known in the art for the synthesis of antibodies, in particular, by

chem cal syBHIE2DS 303 celdy) hh®6ohdDicb@nitinax ptR&sion Bonsacts asaipihef er abl y
produced by reconbi nant expression _15 te ,hni%{%;?s. ReCﬁnBj nant expression
of anti bodi BOMOHS AeriygirERTdhe gaiomg of mpggalpn OF sTCRIFPOBFN  equi r es

construct i oBrgfordd) QUErS banAGlith Vifiaks @NC ReRichdVerud id profhter; the t he

nucl eoti de sequence of the antibody Is known, a nucleic acid encoding the
anti body n#§ccHér WSl @Mk cheni cal |y synt hesi zed ol i gonucl eot i des

(e: 9., ag descri ngcﬂ-eﬁal%%t {, %iuﬁﬁerec}f e?ﬁressio%%&ors%&%%ﬁ%n Sushy’ - 2_42) '

whi ch, briefly, 1nvolves'the synthesis ~ of overlapprng ol gonucleoti des
cont ai ni ng pdeatddolepersling upen degise ntendediton tieragtibagipmdiesdle, beangreantessed. and

| i gation of St hose ol jgonucl eot | Al ificati f the ligated
ol i gonucl eoiF |E)r g%m Bf;%’ Bgﬁa%gt%éﬁl %rg‘? ?/feﬁ%@? a {b%gelrh%g? {é? mg%eg’ofgﬁ@gdi ng the

anti body maygereextiohbaplnedadeytical Gorapasitiongedntyeisaigtan hoihyody infol@ulel wrercont ai ni ng

the nucleic acid.encoding the partjcyl .antibody i s not avail able, but
t he sequenc@’%t?*l%irﬁ‘é ﬂéerﬁxfpgecﬁﬂ?n I%II:JL?V%S g@“f?%%‘?f“ gmﬁ‘ﬂfésl tg?tcar%@ia‘éf%'encodi ng
the ant Hoodyumfed e HelesikabRd SueRotors ihcludd)bat £Odbtaenied, & the Bneoliant i body

CDNA library, or cDNA library generated fromany tissue or cells

expr essi ng prREession VBIeRHURA/ SeRpbsrgS 12l £ 198 3t ENROUs A &0 9y R tHdTh ¢ Cprinmers
hybri di zabl ey#3d¥ Sodidteseduend®hay be BRAS iRividiAIySRAUENGRIR In R¥m&lvaRi Ng usi ng
an ol igonucl eotide probe specific for the particular gene sequence. |f an
ant i body notheda 2cadieg regioe 6¢ fhataifusipn peateiy i predyiced; pAY vecters dnowistd gen is not
avai |l abl e ( f.or IQEIA{ WY o NoF: f j i¢ acid
encodi ng suc Ougeﬁ@%’\gﬁﬁlggy%ﬁdsgnti ddél el?lé%e\&{nf}l%g? g{&ga%ée}??i%(lr’ar antigen
may be @¢&neBatl gthelny 2a1950BA50HD A d AEeB4E4 pBEX/ veS0%/niy20® bermpechtodxkmessmn i n t he

ool R Pl PR BRI Rl R i 807 2
anti bodi es. gdiletatrsnett fuvieh proténcire petuige aatlian gasilly bk gasfied fnem Bakd @disbyon of t he
a0 2oy T Do RL RS, P 2ELEEg, Go SRS AL SR 0 0
fragments t hRtprdabmd of iee slRREHideC The pGEX vectors are designed to include thrombin
20  or factor Xa protease cleavage sites so that the cloned target gene product can be
released from the GST moiety.
In an insect system, Autographa californica nuclear polyhedrosis virus
(AcNPV) is used as a vector to express foreign genes. The virus grows in Spodoptera
frugiperda cells. The antibody coding sequence may be cloned individually into non-
25  essential regions (for example the polyhedrin gene) of the virus and placed under
control of an AcNPV promoter (for example the polyhedrin promoter). In
mammalian host cells, a number of viral-based expression systems (e.g., an
adenovirus expression system) may be utilized.
As discussed above, a host cell strain may be chosen based on the present
30  description which modulates the expression of the inserted sequences, or modifies and
processes the gene product in the specific fashion desired. Such modifications (e.g.,
glycosylation) and processing (e.g., cleavage) of protein products may be important
for the function of the protein.

For long-term, high-yield production of recombinant antibodies, stable
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antigen or by screening antibody libraries (See, e.g., O ackson et al.,
1991, Nature 352:624; Hane et al., 1997 Proc. Natl. Acad. Sci. USA

94: 4937) wnves4s4 nucl ei ¢ aci d encodi ng at | east the vari abCeUdar@pes of t he
anti body nolecule is obtained, it may be introduced into a vector
containing the nucleotide 10 sequence encoding the constant region of the
anti body nol ecule (see, e.g., PCT Publication WO 86/05807; PCT Publication
WO 89/ 01036;expidskidd. iSpreRatedn FoNample, 1alB, 1Hedhat Wty expgess anbativodngs t he
conplete light or heavy chain for, co-expression wth the nucleic acid to
al | ow the eXPPEssHphe Bloddced brsiaaifectigs fhelss s, VIt PuetrSSI8R 85450 avai | abl e.

Then, the n l&%fn%ﬁﬁn?ﬁfe%u_@l@mi sBéhehforam dnBBshY 288 theificle68dat degudnbd sloduce the

15 nucl eotide Substitution(s) or deleti on(sﬁ3 necessary to substitute (or
del et e) t he selaetalde (e groreemysinios By EompEotndespleetinafer exasssgigaef B&rti ci pating in

an intraghaig ﬁ%@gk{&ﬂ‘? ?&Hﬂ%n%iﬁ’éérér’rﬂn %Iﬂflﬁ%@ R BEHaki EBilyderuf fAAkredQRs NOt

contain a su group. Su I cati'ons can bé carried out by any
met hod knowand avalimgion of cdngpoundiscthitrinteaduditertynor indiresphewith ithe antibedyi ons or
deletions in 8 ecI eoti de sequence, for exanple, but not 20 limted to,
chem cal rrutn%\getli1 Sis, invitro site directed nutagenesis (Hutchinson et

al ., 1978, J. Bilh¢exfcbion 1288 Helniibddgmdastctambt hedsseddtycvecton addi ti on,

t echni ques devel oped for the pro tion of "chinmeric antjibodies" . (Mrrison
ot ol T s EBOROn (Gark v es Bsiibei e HeR e kel oo Sired Yoma,
Nat ure 3b2: 6R4eROfnplrkestafof the@kpressidht clobed Lnes BhdardaaliAa)ls DAl i ci ng
genes from 25 a npuse anti bodé nol ecul e of 7%gpropri ate antigen specificity

t oget her wi tHPnggn¥el-3.fAseris, Nawt i BlodyS el WaEh & mgrkes Bt proiekt e

bi ol ogi cal aglilMieiMeGRR RELUBAHampiiabRESEIhREH 1RUBIRof BhibRbIREeRt ANt | body
is amlecule in which different portions are derived fromdifferent
ani mal specicgbureofibest el whbserctsg viengbeyefrdopiss ef the giagier aenei vewe ther om a

muri ne mAb ; ant | tfﬁm ' Sof BENER ggcg/qa,-ﬁo
ant i bodi es. 3 é1§e£%%ﬁo@l1§§%b§ég?%wgﬁg% I rllgOdg%gllée(r’)l llrcggﬁynr?ol ecuPe f 1t he
i nventi dis hadsobmeease (Bbaseretdl,., 1988 MacCdl Biar3:2%8. producti on of the anti body
nol ecul e nmay be oduced. b reconbinant . t echnol usi t echni ques
wel | known in th@ﬁﬁg?sg C%hﬁ’éy b?’r%‘f’ﬁ%rﬁéecgé? St 6?’85’%@%@“9%%%%%05?% n of the
i nventi on bynexpse st Mg ook encodiag iateDgrehaih detng dtpor/p8i ddGEnd the d6ebnd
PCT/ US01/ 10908 anti bod B’%pﬁ%? Z{le descri bed herein. Methods
h

. | ecu] e se
whi ch are welFlOkFSAGE 6¥1g€tt%5‘§1é‘%§mﬁldl QYO ELIPTHRY, CRH R o const ruct

expressi on \g&ie4l Scle@mIa iabRek Wiich @fbleReeh XmbLibl 8 hendianglisiegyances and
appropriate transcriptional and translational control signhals. These

met hods 30nc|pedieptidss Alempively, p Aingle vedonaadiedisethwhichrpcoget i bsagies,

synthetic tepARLAYESin pBRPeptllied MRudERahidns (BSRER CAAL biyild RERaceli O
befére the heavy chain to avoid an excess of toxic free heavy chain (Proudfoot, 1986,
Nature 322:52; Kohler, 1980, Proc. Natl. Acad. Sci. USA 77:2197). The coding
sequences for the heavy and light chains may comprise cDNA or genomic DNA.

25 Once the antibody molecule of the invention has been recombinantly
expressed, it may be purified by any method known in the art for purification of an
antibody molecule, for example, by chromatography (e.g., ion exchange
chromatography, affinity chromatography such as with protein A or specific antigen,
and sizing column chromatography), centrifugation, differential solubility, or by any

30  other standard technique for the purification of proteins.

Alternatively, any fusion protein may be readily purified by utilizing an
antibody specific for the fusion protein being expressed. For example, a system
described by Janknecht et al. allows for the ready purification of non-denatured fusion

proteins expressed in human cell lines (Janknecht et al., 1991, Proc. Natl. Acad. Sci.
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exanpl e, the techniques described in Sanbrook et al. (1990, Mol ecul ar
Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold
Spring Havdor7545NY) and Ausubel et al. (eds., 1998, CurrebRCT/Bs@i®e@ s in
Mol ecul ar Bi ol ogy, John Wley & Sons, NY). 10 The expression vector is
transferred to a host cell by conventional techniques and the transfected
cells are then cultured by conventional techniques to produce an anti body
of the inverUISAoas 89’71388917951ntﬁels}yﬁermswgeﬁleoﬂmm@ss sabdle@ed it aandcidnt i body of
the invention ei t}asgch rial cel sucql} as Escherichia coli, or,

pref erably, &9 ‘VBP? gla ! A% pRegi™ }Igg ffaé‘?e (R SRR FLnslaeglly whol e

reconbi nant fadaaltmﬁeyrmmlt&ﬁmhae tag'cBnéi’s’ilﬁqg oE4k BlstidinS B, AheGR deSveSHED as
Chi nese hamster ovary cells , inconjunction with a vector such as

the major i Aeasippigliagdomgin f9r ge ﬁ@loarpé?fﬁpe XiERcEiEem celfsdepighiih

cyt 0”Ega'5°V'réé6§nbhr§m@%c€ﬂhfae&ﬁlk Yfe 16284 8&%'1\%# &Yxﬁ&é‘d&hé EYid- ?ﬁib@%@luﬁﬁs ( FoeC ki ng
et al. 86, (ene 45:101; Cockett et al., O, Bio/ Technology 8:2). 20 A

vari et y of hao@hxs@dap«p@gsecbmomwmsebyts‘teénfdumyntbemul@qu@t gerdainiog bRiferess an
anti body nol ecul e of the invention. Such host-expression systens represent
vehicl es by which the coding sequences of interest may be produced and
subsequent|ly pubilfli ed!pnjlugatechAstdqu'&present cells which may, when

transforned or t ansf h t he at e .nucl e9 | de .codi ng
sequences, expre F’ﬁ%‘ﬁﬁ}w ?@bgpganglg {hﬁs OTFRIEMEHS Ny &lelr%)ﬁaﬁen situ. These

i ncl ude fout cafijegned t0|d dngnedlct@ alhe2dgRtigRbileSl1® BlChtiBSdiesran be iied, 1(oe g., E
coli, B. subtili s) transfornmed with recopbi nant bacteri oph%&% , plasmd
DNA or cos micdapne ek dingnasisof ta, ddarging Roriticach Phy s rt ORGSRy  sequences:

yeast (e.g. ,Deﬁ%ﬁsxh%pa%&ﬁnateﬁlbsfabmmgmra'ﬁflwcry&@la\aetwamemtah&ant yeast
expr essi on vectors contain g antib cod I Ng sequences i nsect cell

syst ens i nf deemglegof dgtedtabl htmqqamclud@ FaTipUR QIFYBISS DERFFEE EIMES. (. g.
bacul ovi rus) ugpe@&e% L as hﬁmﬁfégeehpﬂytenﬁg@mgmﬁ@sqymﬁ%alsotﬂmac&v%l I systems

i nfected vvlt reconbl nant virus expression vectors (e.g., caulifl ower
nosai ¢ Visr uswclGeMpositioh amitingmsalsdforiusais posiivie emission Famrgiaphpeandai t h

r ecpnbi nant d’Bnraaloa&we r?cr esagne?% el riq%'és Sée C%eg?rallgb P ll’?ft%{lrt' 193 4 ﬁ@%@@f I ng

anti body codi'ng se ., 86 WO
01/ 75454 PC'FﬁdtlS@ddszﬂﬁﬂBcanE&Hléonjﬁga’ﬂed 13 hdtiteelek ﬁ)r ulsaasbchagmglcrs ecxm)rd)nmmnt

Cxpr o551 o SRILLPAeSR! 80P PLETBA SIS Serbaed [Lom henore of
(e.g., the gHedMMiase)BethFhlRctpsi OFBLR heetflbiR]iMeELs8] Qituble Yostheldgrpiggnot er) . 5
N bact e2r0| almcsh)lldsets?rrergtaw%nn ererti)llelran(? {310?11’)1( psqnete?b eI: f(ljl?orgs%ecrgt%a%cﬂ Sym(l:)lgdeadvant ageously
umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine,
dichlorotriazinylamine fluorescein, dansyl chloride and phycoerythrin; suitable
luminescent materials include luminol; suitable bioluminescent materials include
Iuciferase, luciferin, and aequorin; and suitable radioactive nuclides include 1251,
25 1315, 111In and 99Tc.
An anti-API antibodies or fragments thereof can be conjugated to a therapeutic
agent or pharmaceutical product to modify a given biological response. The
therapeutic agent or drug moiety is not to be construed as limited to classical chemical
therapeutic agents. For example, the drug moiety may be a protein or polypeptide
30 possessing a desired biological activity. Such proteins may include, for example, a
toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin; a protein such
as tumor necrosis factor, o-interferon, B-interferon, nerve growth factor, platelet

derived growth factor, tissue plasminogen activator, a thrombotic agent or an anti-

angiogenic agent, e.g., angiostatin or endostatin; or, a biological response modifier
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sel ect ed dependi ng upon the use intended for the antibody nol ecul e being
expressed. For exanple, when a |large quantity of such a protein is to be
producedwéor7i4be generati on of pharmaceutical conpositiPOFUS@MEPISSIi Ng an
anti body nol ecul e, vectors which direct the expression of high |evels of
fusion protein products that are readily 10 purified may be desirable. Such
vectors include, but are not limted, to the E. coli expression vector

pUR278 ( Rut Redh Rta 1ihphold:R8ZierBMBR1XTL-2), @ bhkinlonmubi, ¢lieddigin-@ALishody codi ng
sequence may be Ilga?ed individually into the vector in frame with the |ac
Z codi ng r egr#losye magrophageselonn stipdatEigfagter (GGEREe Erangloyig &eleBY s (I nouye &

| nouye, 198%; E%}ﬁh%%ﬁ%‘g‘g%{&gsg?gl)%rve%?bv@ﬂ%téW@F) %%?héf'%%h &cfphuster, 1989,

J. 15 Biol. . )9), and the like.” pGEX vectors may al so be
used to express Tedmigugniosepnipesting sish thesapeuitd meichrio petibediopmictvadll ut at hi one

S-transfera Ldn al f Usi HEHH@ . bl e and can
easily bg p%ﬁ??ﬁ%%&fﬁﬁﬁ?ngggﬂbg%?gwgeﬂjgggggﬁ ﬁ%n an °@#§%@%€Pto a matrix
gl ut at hi oneIaggyloCantxe dtisrapy| IndMeabclpaleAnitbiodies And Camer phespnBeisfeid f r ee

gl ut at hi one. . Th GEX ygec .desi i i.nclude thr in_20 or factor
Xa proteasee&#eg@gb8P§¥§é%ﬁéimﬁﬁjf$$ﬁﬁg@ﬁg%E@H$§Wb§fﬁgé%gﬁggggﬁgt can be
rel eased fr @rg belifh", T &itplled DrgDdliNe® ¢2ndISEY, RBbinést @@l gqaby ppal i f or ni ca
nucl ear polyhedrosis virus _(AcNRV) is used vector to express foreign

genes.  The \ius MasrbDekken s SR Bomher LIibatHGaEer|E CHARIaAerBbdy coding

sequence oMy, bandt PRGEDY: AdRMKkGHaIN Mot dldRalnRktibédic® S4 EBbioBlcal &8 ons (for
exanmpl e the Ep[yhedrln gene) of the virus and Elaced under, control of an

AcNPV pr onot(diniqet 4ppliceienst Bineheea 56l als tiPnd Br100d 88 "Analysigeligtiilts: an host
cells, a nunher ' ; i : ; BQVi rus
expressi on g§§9§ﬁ¥eﬁg§ﬁﬁﬁp§§F?P§§ Fﬁﬁgﬁﬁpg%%@%%%ﬁgﬁﬁﬁgyﬁgﬁﬁ%gﬁggéII strain
may be chosdihehpgeih MonodienapAeidimdies For QeserDeiedtion Andilhhrapp daldstinst t he

expression qof ,t in u B fi n t.-he gene
roduct i n Che el PREIFEARRRNERAGE 108, RARbES AT Cps SRR A O

gl ycotsyhtati ]tcﬂy)ota;ﬁdP?rpeniie_sS)fAg;ilﬁc;alr}]/groximﬂ:@gﬁu@@?, hofnupasloisexi.,rﬁzplﬁ_eeﬁgct_s Irrglty be

i nportan unction of . the prqtein.. For ng-term high-yie
product i on égﬁzﬁg‘ﬁﬁﬁfﬁ%ﬁ%ﬂ‘:%‘? B‘B%FP%fgfegil?fﬁﬂﬂlgthcgfngﬁ%bll 75454 PCT] USO1/ 10908

expression is prafiRfagtkly,haangoagPhtbe @ajubsied toe®cdidaintiBédb Sorevaar €ss an
anti body of interest can be produced by éran fecti ells with an

h
expr essi on \BERWY helsrRsPIIERHE A% Jeectivge Protga @lééq%ﬁﬁﬁggo%6ﬁ% Uant i body and

the nucl eotide saguenssdyfitPor witlofCs Bblafouti® nthisty E@@j’%&:ﬁ@o Rlcalydiseaycin)
and selecting for expression of the 5 selectable marker. Such engi neered

cel | 1i®8s rmy thseapghtia thaiis agripisesesalneion inseombinsitiag with cytotoxic factor(s
and/or cytokine(s).

5.12 Diagnosis of Alzheimer’s Disease
In accordance with the present invention, suitable test samples, e.g., of
25  cerebrospinal fluid (CSF), serum, plasma or urine obtained from a subject suspected
of having or known to have Alzheimer’s disease can be used for diagnosis. In one
embodiment, a decreased abundance of one or more AFs or APIs (or any combination
of them) in a test sample relative to a control sample (from a subject or subjects free
from Alzheimer’s disease) or a previously determined reference range indicates the
30 presence of Alzheimer’s disease; AFs and APIs suitable for this purpose are identified
in Tables I and IV, respectively, as described in detail above. In another embodiment
of the invention, an increased abundance of one or more AFs or APIs (or any
combination of them) in a test sample compared to a control sample or a previously

determined reference range indicates the presence of Alzheimer’s disease; AFs and
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and eval uati on of compounds that interact directly or indirectly with the
anti body nolecule. The expression |evels of the antibody nol ecul e can be
i ncreasedwoyryvastor anplification (for a review, see BebbPCTgsariosrsd

Hent schel , The use of vectors based 10 on gene anplification for the
expression of cloned genes in manmmalian cells in DNA cloning, Vol.3.
(Academ c Press, New York, 1987)). When a marker in the vector system
expressi ng aH{d Kadhle if§ tMEPhipbicaldd Mentifitd LB desd Makd e, tegpeetivesf, ad nhi bi t or
present in culture of host cell wll increase the nunber of copies of the
mar ker gene dessrifedingdgiail agest i progher ggbetimpat, e selelivarREndapeaPioRe Oant i body
gene, produld-ORROhy ABR é@ﬂﬁﬁ;p&ﬁymyﬂcjnloft}kél)% $Rsi AfHRABE PRI QIS et al .,
1983, Mol. Cell. Biol. 3:257). The host céll may be co-transfected with two
expressi on vewtadsanplé ot hpreviopshedat¢ravinediplerchee ragaiadiceies WOBAE AG a heavy
chain degiv ept | nd, 1. cLors { I chain
Gori ved Bol iR e dn tubiIR ERARE. AKRERRD < SNEREL T3P bREL Coi e

mar ker s whi etmbedigiohte thegelativestopndasss airone br ewAFsamd LS (@h anycdeaibmafion

pol ypeptides,. Al ternatively, a.single vector may be used whi.ch encodes both
heavy and: PFBRE B aEH opseRi s corf irie BT el RLoed RuRR: gt “cha
shoul d be phéaeresice rhedcandicdidrandi@sgee of bavetitytod Adxteimeraniiexee dsagfoftiexi ¢ free
heavy chain (Proudfoot, 1986, ture 32 '5%; Kg%hdr er, 1980, ,Prﬁcb Nat | .
Acad. Sci. @S moflpds, defqrlon i fing gr Mo BTG her iR I3 QDYPIARY % i ght
chains ABY GOMBInkS Fith BN B SROM BorPhtitidnl osRKeRgoARIZhEadYs Mol ecul e of
the invention has been reconbinantly expressed, it may be purified by any

met hod knowdliseasedtrtuding brigiot Baited foperlpnrivteinl (AneR) MBI RPdEdese, for

exanpl e, by 5‘%@’% a%ﬁmﬁ?ﬁ%@em m@).emgnasle_rﬁaﬁmtﬂ%@&m affinity

chromat ogr a such as w otein A'or Specific antigen, and sizing
col um chr omaipbyedivhydasure ¢hetlevell afyAFs ond ARJ5 fifiduding butnoslghiigsi tbithey, or by any

30 other St 3daL FERNIbANE R hCnPHALE hERLS Rl BlodBb0! RIdIBet angior
Al ternatively, any Tusi pr(g]teln nay be readily puritie yuatlllzmg an
ant i body 5spetufliz thicAPl (ag., Wisteomblpt, dheumopberipigtiex fidlewsé tly sddorm exanpl e, a

system descri be Janknecht  et. al . lows.for th eady purification of
non- denat ur &899 Fiugf%te PBBE)‘?%@H’@%%%%%%@?&KFW’ AR &CFGW% § %é():] ii‘h knecht et
681|8 89 1 g 9 é,g ;855%1 whéiﬁtah APAGash krﬁ@dﬁ-fuﬁﬁoﬂ@n?ﬂa? Betaat %&ibiﬁﬁ%}ﬂ/ l&@ﬂ@& to USA

:8972-897). In this system the gene of interest |s subcloped into a
vaccinia r&taHBe nht ?’Eﬂﬁesﬁlpg-giﬂ %fugﬁ?fﬁmc%ﬁfglfm%édﬁ)‘ﬁ%eq @%‘(‘E}Hﬁ]ﬁe P?’Q%‘E%f the
gene is trapgldiidehelol hord ASIE eh@Ficn FAHIB IV (& Ay BAhbAEbrC MDA AY Of si X
hi stidi ne residues. The tag serves as a matrix binding domain for the

fusion BPot deshsanple fekative tof 4 omirelesemple; oa A PEIVERIS NI ISBINPEEHBICA SEC vacci ni a
virus are | qafled Ot Gedthéeor Nibidih@aGhich&. 3f L& 230REL SRS

increased abundance of mRNA encoding one or more APIs identified in Table V (or

any combination of them) in a test sample relative to a control sample or previously
determined reference range indicates the presence of Alzheimer’s disease. Any

25  suitable hybridization assay can be used to detect API expression by detecting and/or
visualizing mRINA encoding the API (e.g., Northern assays, dot blots, in situ
hybridization, etc.).

In another embodiment of the invention, labeled antibodies, derivatives and

analogs thereof, which specifically bind to an API can be used for diagnostic

30 purposes, e.g., to detect, diagnose, or monitor Alzheimer’s disease. Preferably,
Alzheimer’s disease is detected in an animal, more preferably in a mammal and most

preferably in a human.

5.13  Screening Assays
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and histidine-tagged proteins are selectively eluted with

i m dazol e-containing buffers. 5.11 Conjugated Antibodies In a preferred
enbodi mrewQ oami4s4 APl anti bodi es or fragnments thereof are ROT/WSMWYM ed tO a
di agnostic or a therapeutic nol ecule. The anti bodi es can be used, for
exanple, for diagnosis or to determ ne the efficacy of a given treatnent
regi men. Detection can be facilitated by coupling the antibody to a

det ect abl e subst atmecmvent@s@mh@s n&fhod@fo@@deﬁﬁfyﬁlgsdgbﬁﬁ e Sheinfvel ude vari ous
enzymes, prosthetic group rescent m | um nescent materials,

bi ol uni nesc&ARPoHRISPrRPIES, OFH‘EHUSQF}P\"/@“%" Ml ﬂ ‘&é’@"e HYEYIREH i tti ng metal s

(for use iniRESidy GfecEHl £ QR eds RN EARMY bf aRABL THRNARAISRSED MBviaed anmagnet i c
metal ions. See generally U'S. Patent No. 4,741,900 for netal ions which

can be conj @gy&toéaOE@c@ﬁymgegﬁn@scméﬁa@%magumlﬁ aEtegisompsungs St Birddeto the
present gnvept ?elaéalb&ggek)ﬁdee&zaxmﬁ fagg@ S%}g%mrhﬁ%?ghﬁg?t? #xi dase,

al kal i ne pho at ase a- gal act osi , acetylc esterase

sui tabl e pr mﬂuthmry effeyt ouths emessmlomdglﬁtb'mém AVl-thlated Imlfymptﬂﬂeamdn@t%u n;
suitable fluyorescent ter ud nbel |1 fer

f1 uor escei nlflséodltR‘FOtSlE‘ ? fes Pﬁ?%&gts Cﬁle&datgcorﬁlfoélﬁl g (I)rlqg.sglb% éil%dﬁzﬁﬁlfltmr escei n,
dansyl chl obugee ﬁdi’tdmmhaylw,emylbiaramrds (sg)j DA eﬁdeNPCDI, m&ﬂgdﬂateﬂ;dtmdsl, al s include
| um nol ; suitahle bi o%um nescent .nmat er

| | f | f
L moqiior | RO Ropi T B Pl et o ey S S6GT canpd T

1111 n and 99BGineADsiAs hiy dAihe Iﬁm{drdﬁi@dhl@.ﬁ)ldﬂppfdh@lﬂﬁ'ﬁﬂ&(ﬁﬂﬂlﬁ&diﬂhbw be
conjugated to a therapeutl C ent or pharmaceutical_product to nodify a

gi ven bi ol odiehads Keayjbindke artFFi‘@ udings piglnginal ibragesniparllyfddirssBled®rles not to

be constr ueqo@épﬂabafarts%ﬁmb&pﬁds@ﬁﬁfaﬁ@é sSRREE GiBtary hB@b@NEYilf agent s, For
exanpl e, the drug noie e a proteln or poI pepti de gosse55|ng a

desired bi oIdG@nlv:@lumactthe\/pmygeaS@@hC@nm@d Kbragyymet a@ésynf}@tlc karpl e, a
toxin such 3Rk hling kifildotomBREUARIBNRS of‘*ﬂfe%l@%ca@h ShPRpRALAR toxin: a

protein such r05| S or, a-iInt ert er on, nerve
growt h flact dimitep kapeapkiet libraees, wbidke e othehfohaqipma,chetm asasa,p@hpﬂbéastmpnptgbn

activator, a thr Lc adent a eni e.g.

angi ost ati n 8% pgﬁ]&&’iléﬂ“ﬁ r81?lal?glogec%lfegé gﬁoreg'% nsdeg (ﬂgla’quw 89 VO

01/ 75454 PCWnUSQ&érMQSDeSSLmMSﬂJ&Ha}HﬁpNOHT&B996nzirelr[lTSuRat¢1rtl (1L-1),
interleukin-2 (1L- Ki.n- | L-6 ranul o te macr ophage col ony
stimul ating N%é%qgrgg%d\%@g%"hc %Sdﬂ?ﬂrﬁ(b'ﬁ%h%ﬁl%ﬁﬁ}s elgltr‘? YBth‘?rFRj’e} act or

(G CSF), nerve grewhhled siGhéhods Mthe St 6f mEleOMAAlibr ek @ﬁn beTf@@mhques for
conj ugati ng such therapeutic noiety to antibodies are wel see,

e.g., ARBn &he s, for exaypple & IPelVitigi el ni9dB dordfatl; Wﬂé‘t’lapﬁétf’prﬁéo%fﬁbu ugs In
Cancer Ther apy” 1084 pMRNAGY. 002k, ADLIDOT EE12ANHu RBRGEE oTAIST 69 5. VRS, ST el d

Chem. 37:2678; Cho et al., 1993, Science 261:1303; Carrell et al., 1994, Angew.
Chem. Int. Ed. Engl. 33:2059; Carell et al., 1994, Angew. Chem. Int. Ed. Engl.
33:2061; and Gallop et al., 1994, J. Med. Chem. 37:1233, each of which is
25  incorporated herein in its entirety by reference.
Libraries of compounds may be presented, e.g., presented in solution (e.g.,
Houghten, 1992, Bio/Techniques 13:412-421), or on beads (Lam, 1991, Nature
354:82-84), chips (Fodor, 1993, Nature 364:555-556), bacteria (U.S. Patent No.
5,223,409), spores (Patent Nos. 5,571,698; 5,403,484; and 5,223,409), plasmids (Cull
30 etal., 1992, Proc. Natl. Acad. Sci. USA 89:1865-1869) or phage (Scott and Smith,
1990, Science 249:386-390; Devlin, 1990, Science 249:404-406; Cwirla et al., 1990,
Proc. Natl. Acad. Sci. USA 87:6378-6382; and Felici, 1991, J. Mol. Biol. 222:301-
310), each of which is incorporated herein in its entirety by reference.

In one embodiment, agents that interact with (i.e., bind to) an API, an API
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et al. (eds.), pp. 243-56 (Alan R Liss, Inc. 1985); Hellstromet al.,
"Anti bodies For Drug Delivery", in Controlled Drug Delivery (2nd Ed.),
Robi nson ve® oafs45{ eds. ), pp. 623-53 (Marcel Dekker, |nc. ROBTUR01/IDhsr pe,
"Antibody Carriers O Cytotoxic Agents 10 In Cancer Therapy: A Review', in
Monocl onal Anti bodies '84: Biological And dinical Applications, Pinchera
et al. (eds.), pp. 475-506 (1985); "Analysis, Results, And Future

PL ospective ﬁgm“éhﬁ(leph@f@a@walgy g&ﬂize fakmBaylian AP ed] sreld lé\r]yﬂelpﬁdh(d a lfﬂﬁgﬁaﬂftc er
Therapy"”, in Mnaoclgnal Anti ies F Cancer Detecti.on. An er apy,

Bal dwi n et ofjan “\%éél%lat? P RSPSP§8%°&6“ ﬁ@h‘ﬂ@ﬂi’ﬁotﬁ}ﬂi‘ #sd e’f@ﬁ%‘%m%{’ﬁ OHGr pe et
al ., "The ProparadddnNT AReordmmcOR@HRX bRbEIMBR! 18 Sxfssatah DOy Toxi n

COI’]] ugat es | Mmunol . Rev., 62:119-58 (1982 These references are

i ncor por at eoff%@?eéﬁf?faiﬂnmlh@lAPIéﬁFFeﬁ@PVPer?&é‘P@HW@PfWH Mi-relgfeibody can be
conj ugat 0 i ate as
descri begsdbg}ﬁ23 ﬁggﬁfel ﬂ[daﬂ If%g e%r%)%ﬂl{oé}é ?18 r%%edg@%! A)ﬁ%&gﬁﬁ%@@ﬁ@l&g

Wit hout a t henapleotipeundoindttlie abdity afjhe eehdidste compavncie inferaet WIQUheéPé

tact or s dndrbpiilsf SRR e AR el b ERIRLDRHIARD) MRRRIZCCY ¢

accordance vmftchnchdtm Emasends. |1]heeeit iferexasples @lobe of pxskargempjrgm (ee..&F., of 25

bt RS P R Rl M L

di agnosif Ithe APE fraﬁgmﬁdbmmm %M@&ﬁt@@ﬁ@ﬁpe@bﬂmdmgmemfof dRARFrelartie AFs or
APl s (or any conbi pation _of .t errle in a test sanple relative tg a control

sanpl e (f r orROAYPEPHijee et AN PId oo iy gndagenppshporde aqpstically enefice’ed k) or a

previously d&bﬁ:&ﬂh@%@ﬂﬁ&g@ﬁ&%ﬁmé %@Q%Pll}éiht%ab@@ éphee 3QraghRfEFGR: Of
Al zheiner's di sease; AFs and API's suitable It) purpose are identified

in Tables | ARidelaied pobopniidei QI@Fly\Plél@lQ!JeRf@tﬁnbé‘HSqu Q!’éttoélmené%SWeAPi n anot her
enbod! men!  Plenddifor Y &P Ag?qelﬁ@%a%eﬁaéeeqfﬁgu&%?% AP10BRq0r NMore AFs or

APl's (or any I nation a test sanple conpared to a control
sanpl e of5 a piweptodesbyan Altfesion prettin @ftey endidate apgpoundds lebdled farhe presence

Cui tabl e for"tRPESBar pate g et cat e PARFILoTA TRGSRBnel 0 ver .

as descri beg@udhras dlﬁbl&kdelrﬂlb@liﬁcyahﬁteﬂhoddﬁﬁne @hipoekiytieinf phytbiganiel at i ve
abundance of onge or

AFs or. APl s i nati.on of them
test sanple %@Wéf’@’&mf‘oo Qh@ﬁlﬁ?hryélP Ogéﬂéséawn)ﬁoﬁ}l@ Slearign ag?ner n ned
reference rﬁﬂﬁ:@ach&ﬁb&@é&ﬁan%ﬁlm&Mlaﬁldﬁlfate&oﬁdpbﬁhﬁ] MG aBilit SRBS@niRalg. |
fam lial or sporadic Al zheiner's disease) et anot her IA%”bOdI ment, the

rel ati vellabuioamqerd tofinigyiet CBWC%?Tén‘#F%ﬂbW“l@\P’? ’&rfméﬂlﬁmc‘gﬁﬁ &t3%n of them
in a test sapplgfRlRlypYRideOs fadnRit 5100 ARBILRAPbIyPeris \dr K AlpY fdRker m ned

protein can be determined by methods known to those of skill in the art. For example,

in a

the interaction between a candidate compound and an API, a fragment of an API, an
API-related polypeptide, a fragment of an API-related polypeptide, or an API fusion

25  protein can be determined by flow cytometry, a scintillation assay,
immunoprecipitation or western blot analysis.

In another embodiment, agents that interact with (i.e., bind to) an API, an API
fragment (e.g., a functionally active fragment) an API-related polypeptide, a fragment
of an API-related polypeptide, or an API fusion protein are identified in a cell-free

30 assay system. In accordance with this emBodiment, a native or recombinant API or
fragment thereof, or a native or recombinant API-related polypeptide or fragment
thereof, or an API-fusion protein or fragment thereof, is contacted with a candidate
compound or a control compound and the ability of the candidate compound to"

interact with the APT or API-related polypeptide, or API fusion protein is determined.
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reference range indicates the degree or severity of Al zheiner's disease. In
any of the aforesaid nethods, detection of one or nore APls descri bed
herei n nayoopti4enal |y be 10 conbined with detection of onPCDUSHIDNNGS

addi ti onal biomarkers for Al zheiner's disease including, but not limted
to apoplipoprotein E (ApoE), anyloid (3-peptides (A(3), tau and neural
thread protein (NTP). Any suitable nethod in the art can be enployed to
measur e t he 1f @spkd, @fis sy ARPbARES to dcieh b @luRgditPtls. BUbraky) B t@dida@ t he
Preferred Technol ogy_descri bed herein, kinase ssgys, imgunoassays to

det ect and/ SPmPEUagssBisfaratly. dheARPARE 3?%1.1",“t’\/@)§tré?‘iﬁi BPI3PePten {HREPERC pi t ati on

fol l oned by o‘f%”AT’ﬂ}elQchﬁﬁ eplﬁaﬁ, bk PRtuYiBR hioidisdRsGRmoBl1IREd, b BPT esi s,
etc n

i mmunocyt ochem stry, cases where an APl has a known function, an

assay for t Irasmplarroniaoingthy ABb AR dnsment, MBlkislaicd pabperiider aiaammt of 8 a
further enmbogi . of odi ng: or nore
AP s denti i Sqend pEpERiGRRaR AR PHRRARERA v EEREH E0ERD 1 ot
sanpl e r el atwhieh dpecificaflyméqoghizescamg binds it, er hyrcentrginglaypudéedpispareibnradf er ence
range indicat t resence o zhei nBr' i.Se AP a further
enbodi nent, C@%gﬁ’ ﬁ% ?gg%%e %’azlg)lﬁ[ﬁr(ﬁ%ﬁe? Og'\p epgﬁ&ﬁaéﬁ%‘sétﬁﬁag Ac#rllée%trg& nore APIs
identified ipolypapide, &f aqOYPI fissiyh protwedn widt 4 amfacd ddsizaer) toibindeprbesis. Therpl e

relative to control sanpl e or . previausl det er.mn ref erence range

i ndi cat es tHAgPIp'ngs%Wn mijl(lr%lﬁté?l yPepl ’éi%@?nt,&ﬁﬁn Qgﬂg%{i‘t?cgbl e

hybri di zt i QRIypEsAY, &AR ATE fSGhrbRiIndeiyEpaARIly eX@ungsetl9 pulificdilgCt i Ng
and/ or visualizing nRNA encoding the APl (e.g., Northern assays, dot
blots, in sibetialyghsqrenlstelyifise of esher PPIYPERIdSHISE REFE ObhtsddysHen tFugher; e

i nvention, | ' i8S ate A BOI NRtilY BFra8REnt RBRNPRI4thEr eof ,  whi ch
speci ficall y%?%gﬁftr%gﬂgégg%gjll ggtﬁ gel‘y%@ed_ forragdi atgnosti C _30t pur poses, e.g.,
to detect, diokprmsle mayrbemdniicmprogindveiptising thechlen g bioleieals pefbicy

Al zhei ner' s di is.d i pr-Tall Y. kN a namal
and most ot aRsd o EPRERRE oo oRBiogd BlomBRhEn Rl EBHANGST S 454
PCT/ USO 1151 0908sferhlee Alreventivelgnthp AGY,i A sSrapmeitoABI-febitedi pdbypeptidei fnggraegent s

(e.g., chem cal und .Qt ei NS, Or peptide t hat, bind to an APl or
have a sti mﬂ%élﬂ éﬁ’@%@e&’oﬁ#ﬁ@@ﬁ %?fy&lz[rf?sé?ﬁ1%8&%“&%8%%918985&%%}11“% activity of
an dAP:j. The tbdmvRiaed Well dosan tp kisé oskill mehdate. fbidtaghtiod Vit Mieragent s,

candi dat e conpounds_or test c ounds that pind to 5 an APl-rel ated

pol ypepti de Qhemé“r??sABP?l‘?fﬂréli ]gr] %Hgftéﬂw of heygagrtdate comnepPdiodprisragt With bi t or y
ef fect on thepiexpl @5shedn ANT-raated Yoliyepfic, aTrapBbnt'ot bR NPUrPREY PEPL | de or an
APl  fusion protein. aﬁl es of agents, candi date conpounds, or test

T

conpound® i riobiperiide, gpn AFLEUSHRR PrPieH qeB fe £451 berflgieringd Ry ngdodekngwn A and
RNA) ., car bohygle 3k 8n id thPhAS.

In another embodiment, a cell-based assay system is used to identify agents
that bind to or modulate the activity of a protein, such as an enzyme, or a biologically
active portion thereof, which is responsible for the production or degradation of an

25  API or is responsible for the post- translational modification of an APL. In a primary
screen, a plurality (e.g., a library) of compounds are contacted with cells that naturally
or recombinantly express: (i) an API, an isoform of an API, an APl homolog an API-
related polypeptide, an API fusion protein, or a biologically active fragment of any of
the foregoing; and (ii) a protein that is responsible for processing of the API, API

30 isoform, API homolog, API-related polypeptide, API fusion protein, or fragment in
order to identify compounds that modulate the production, degradation, or post-
translational modification of the API, API isoform, API homolog, API-related
polypeptide, API fusion protein or fragment. If desired, compounds identified in the

primary screen can then be assayed in a secondary screen against cells naturally or
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proteins, peptides, peptidom netics, snmall nol ecul es and ot her drugs.
Agents can be 10 obtained using any of the nunmerous suitable approaches in
conbi nat wwo@ al/734sbrary net hods known in the art, includi nCT/osal/wgiscal
libraries; spatially addressable parallel solid phase or solution phase
I i braries; synthetic library nmethods requiring deconvolution; the
"one-bead one-conpound” library nethod; and synthetic library nmethods
using affi nlréc,{mfbhfa@ﬁm&@gésé;ﬁ@me%@écﬁﬁdmmf idtbrestb Tt algjilitadf the danditdate appr oach i s
15 limted to peptide I.ipr t he ot her four a es are
appl i cabl e 8TBEYH |t?i§1°d“1ﬁ?9a{‘?)%rﬁfh?°&8n cﬂ%grﬁmfl OpPOst; Fﬁ?ﬁlat‘r?gﬁerﬁ?ﬂcgcainf”br aries of
conmpounds  ( loagd ARDRbform RbMEIBRCAPL- Bl pBISBeptilid, ok API fldich. pritain@ah bNO.
5,738,996; and U S. Patent No.b5, 807,683, each of whichis i ncor por at ed
herein in i td§te€ﬁ¥1?4‘é‘t pethods loginde deye ofskilip theeripmeldingagdhoppimiaionsy nt hesi s
of 1l ecyl argly 1%221 GARiIRG AR ithBuncpRctpia G e{n’d \{/égfenﬁﬂ@{‘ﬁ?llaﬁlsm . Dewitt
et al., 1993, Proc. . Acad. Sci. USA"90:6909; Erb et al 94 Proc.
Nat|. Acad. Sci.lUSAtie1embarpentzagekie hpaeampstitizely interam avithJi.e. Nbind to)Chem

37:2678; Chq_et , y 0 1994, Angew.
Chem Int. EB%PII:”?\}AQ I.fra%%‘%%bg‘?f r%g&g?(ﬁ}ﬁp]ep tJr&%f"l gfra%éﬁ%%é{lgh ?ell dem Int. Ed.
Engl . 33: 2@6lypemidd, dBah |Ad fiesiongiroteinla@Oidentified Madcorﬁﬂwnva Blﬁdmgﬁﬁay elch of
which is 25 incor a ninjts entiret Y, ferec raries of
conpounds né§°P ng géﬁ?%ﬁ%bo “Bem Cﬁl‘%%’%’ﬁ%sﬂag F%XEQN{I?&%“E% aItg%iﬁlght en,
ég 3282 Bi81% T@@{}y@éﬂiﬁ(esa %é?gnfehﬂo%léﬂ—l@lrateﬂ polypetide, (o ammgﬁﬂo,n pNatam fa€s

chi ps, (Fodor, 1993, Nature 364:555-556), bacteri U. S. Patent
No. 5,223, 4gefctedyyih asandilaiespmpopad ans. @??PB%IG’Q“)EG%%%“W%I(‘% 223, 409) ,
pl asrii ds_( OPr, 261 Blenh, APi—?qutedSE 9eptibiat rac AR GE . SAPTrdUSA 89: 1865- 1869) ~or
phage (Scott and Smth i ence 249: %86 390; Devlin, 1990, Science
249: 404- 406 polyapntide open API fusipn gmein;phaebilitiaf the capdidite ampoutssi® 87: 6378- 6382;
and Felici 2 :
i ncor por at ed %ﬁgénet}v%lyllﬁ@%atc %@é}gt}ﬁer}%g yA%‘}%gm%é?éﬁ%%%@nﬁ%@%gﬁgh rr%nrtlt , agents
t hat i ntlér act amiPhrelatedpqlydsptide, bogn AR ingdy pl@tmrml@lthengi@temmnm/ 75454
PCT/ US01/ 109 rrent n | actl i -an
AP| - r el at ed gge atlvé’% ents gh%s‘ &md)eu{l\?elf 1n¥e?&?lv£ﬁ ncfteﬁj %tg% tide, or an
APl fusion rfracgmentnABI e:latatbpftﬂy;feptedd: drlﬁragmexﬁlolf amwbmlataqmypepycﬁ@m In

A1 an AP HSED Gl Beat R vy SpRERte By B ARBirtbmengap R O A

pol ypept i de,poBipeptide Adgnicdbofan APIQtigicn ﬁ@l@/ﬁep@iﬁéltoﬁﬁﬁ AUT Misiol pot€iaRdihdat e
conmpound or a control conpound and the ability of the c; ndi date conpound

to interfdct candigpig pranpepnd andsa ¢RRIROPRY Feayn tant%ré%Wl@d e RN HEedavd ey be used

to screen a pBi})ﬂép'%idE bY APEflionPrdibiRr qﬁ{sys}ated)efbo@ﬂ@ Male caspadnde The cel |,
for exanple,” can be of prokaryotic origin ? E.
compound to interact with an API, API fragment, AP -related polypeptide, a fragment

of an API-related polypeptide, or an API fusion protein can be determined by methods
known to those of skill in the art. These assays, whether cell-based or cell-free, can
25  be used to screen a plurality (e.g., a library) of candidate compounds.

In another embodiment, agents that modulate (i.e., upregulate or
downregulate) the expression of an API, or an API-related polypeptide are identified
by contacting cells (e.g., cells of prokaryotic origin or eukaryotic origin) expressing
the API, or API-related polypeptide with a candidate compound or a control

30 compound (e.g., phosphate buffered saline (PBS)) and determining the expression of
the APIL, API-related polypeptide, or API fusion protein, mRNA encoding the API, or
mRNA encoding the API-related polypeptide. The level of expression of a selected
API, API-related polypeptide, mRNA encoding the API, or mRNA encoding the API-

related polypeptide in the presence of the candidate compound is compared to the
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coli) or eukaryotic origin (e.g., yeast or mammalian). Further, the cells
can express 10 the API, fragnment of the API, API-related pol ypeptide, a
fragnent vod ot/masAPI -rel ated pol ypeptide, or an APl fusi oRCPUSMIEI0008
endogenously or be genetically engineered to express the AP, fragnent of
the API, API-related pol ypeptide, a fragnent of the API-related

pol ypeptide, or an APl fusion protein. In sonme enbodi nents, the API,
fragment of ldveeofAkpressidi oﬂtﬁ!& APEGkPﬂ)@élytaemlyptpud@nmeg pRoodingfthe MBI, &PI - r el at ed

.15 pol ypeptid or an API rotejn he c i dat.e conmpound is

| abel ed, fo sRdEaing ﬁP A ?fﬂ?&ﬁpﬁ’ 1?3’5@&’“@%@%%@@%‘? 35S or 1251)
or a fluorege@pdunliabel in the 9&&@0{4@&{@%@@@0@& esvaRatempbidan ne,
phycoerythrin, phycocyanin, allophycocyanin, o-phthaldehy de or

f1 uor escani f&) thembeidspificd s paadpigior 6f thaﬁxprpﬁst%ﬂééfﬁ%ﬁl %feetnv@e‘%,lﬁelaﬁdm and a
candi datg ¢ I it bdtpa®bord. oy CARGIA NS, 2Eh:ERIPRRUL AL A ok Nt er act
directly or%igﬁg‘%ﬂﬁggb Jgﬁoﬁlﬂh an 136\PI0 a rra ment olfl gpﬁ APl , an APl-rel ated
pol ypept i de mRNA n%@t})gmmandff g@ﬁtemﬂlthfr Et‘ﬁ@tl@cbfﬁbﬂ cgapélqd@fﬁ@emp@mdahammmf usi on
protein can r art.

For exampt o S0epfis U cidIg PnPEhR RSCARRRIT, Rl PSS Bhe bt ot AR
fragnment of oamRN?L,AhematAzlEly, watratxeesgpoh yhhptAiPﬂel;mB.N‘fArlaglgaﬁtcamfyleﬂs '
APl -rel at ed I etid APl fusion potel can he determ ned by
flow cyt orret“Fé?/‘,e)El’g”s‘grﬂ‘3 Icéli‘cﬁ e%f’é%pé’i}nét%ia Ff(??i’?eél&? fhg?lt or western bl ot
anal ysi g9 |@oﬁﬁ@hﬁ&£1d@ﬁfmla§@ﬂinhﬂﬁlgﬁﬂﬁtﬁe é)ﬁ)@ésmbﬂbﬁma(AIPIMﬁ]RNA Fhe, bind to)
an APlI, an API_ fragnent a functionally active fragnent) an

API - r el at ed 19761 §fisEpEssRn Ofé‘nf‘ﬁ‘gPaTé’ mRIp that engefles ippanhe felsBPPE&BY i de, or an

APl fusion preisl Ian&wrﬁtoltﬂ@setorﬁmﬂl ﬂh@a@bss%h bn fHe§Res3R R&ERYoSYBIEM N
accordance with this enbodi nent, a native or reconbinant APl or fragnent

t hereof , or cxamie.mRNArcxprasermsan 2 essampd by Narham piot gsbisisi & ToPCRr agnent

t hereof, or, o, hrQle8ich b9 hwekiEAATHN greof, is contacted with a
candi dat e n% undfeg?lka c}%nat reg%e gweoungﬁ& E]a%ze ability of the candi date
conpound5t o i ntreanather enbdilimeng, dkPhts chrat Abiulate thetastvippodfyapePilideap or AP
fusion protei erm 01/ 75454 01/ 1090 sired,
this assay 'r%?éteggdapet (t)IH% ae é@eﬁuégp YRR A(D%re atg%on C%%tal §nyg)tile fs‘ggandl dat e
conpounds. Br aPbreddéd/polygeptiddbr ceRPle. §. rp&glmydn,c oAEilkaryexhatﬂtt) a;qirgspmgt ide, a

f t of i | at lyp AP - f f
| robi 11 zod ooy oF AT Bro B aR A s b < Bl ol e ° TS

APl -rel ated d@t@hﬁﬁﬁﬁx@tthdiﬁmht@l of fh@%ﬁdﬂim@imdifb m&duitd ¢el | sahRithtdd@! iyaBipt | de, or an
APl fusion protein with an i mobilized antl bady which specifi caIIy

recogni 28s &dchyiRod the APher AN-lgid RelypRyide FB]EFrficFW’éﬂOfpﬂ“eAp%Ir"é?‘il 6hTof  the

APL, APl f r%léf@di‘ﬁoly hdé ElndcadscRal ¥ antdita %ﬂncquWtceHﬁIa?{‘grﬁPl -rel ated
pol ypeptl de, or fusion protein wth a surface designhed to bind
prot ei ns. kfgnsductmn pathway of the API or API-related polypeptide (e.g. , intracellular Ca2+,

diacylglycerol, IP3, etc.), detecting catalytic or enzymatic activity of the target on a
suitable substrate, detecting the induction of a reporter gene ( e.g., a regulatory

25  element that is responsive to an API or an API-related polypeptide and is operably
linked to a nucleic acid encoding a detectable marker, e.g., luciferase), or detecting a
cellular response, for example, cellular differentiation, or cell proliferation as the case
may be, based on the present description, techniques known to those of skill in the art
can be used for measuring these activities (see, e.g., U.S. Patent No. 5,401,639, which

30 is incorporated in its entirety herein by reference). The candidate agent can then be
identified as a modulator of the activity of an API or API-related polypeptide by
comparing the effects of the candidate compound to the control compound. Suitable
control compounds include phosphate buffered saline (PBS) and normal saline (NS).

In another embodiment, agents that modulate (i.e., upregulate or
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APl , APl fragnment, API-related polypeptide, a fragnent of an APl-related 10
pol ypeptide, or an APl fusion protein may be partially or conpletely
purifiedweog7s4s4 partially or conpletely free of other pobPgpEpti/mes) or

part of a cell lysate. Further, the API, APl fragnment, API-related

pol ypeptide, a fragnment of an APlI-related polypeptide may be a fusion
protein conprising the APl or a biologically active portion thereof, or

APl -1 el at eddpRA¥RARE) € e AN6ksRn MR ARk orPethhtheéx fidskiloAbid tivitg ofSanlAPI or _
transferase. Alternatively, the APlI, APl fragnent, APl-re a_taﬁ)d pol ypepti de,

fragment ofs\Pkeelatel polmpepticertp ifepisisstin ge arjmalnppdel  Exasmples fsuiiablcan be
bi ot i nyl at edyysisNge1udes G Sl bo, KiX P Ehbtai?s?%ﬁngé s?%ﬂigéap%% ddps art

(e.g., biotinylation kit, Pierce Chemcals; Rockford, TL) e ability of
t he candi datwl esrFoefaablyothe anigrabesed wiprdserin mgeiel ofphdimegheiprase &Ry - r el at ed

pol ypept i de, _. r f =1 .ed., I - | fusion
protein %ana%gla%éﬁaq%g& gses'?l éIF%’lH r%%gh 1y£%€e§[ﬁ%d§8f<e%gévﬁgt%§tﬁ a?ﬁyé%lg'i){)e?ﬂrsséiﬁ | in the
art. | n anotAer), srineldithve overexprase htimivasddityps 28, snimblethat sversgdest f- | dent i fy
agents that hin r. nmodul ate the i vity. of otegin ch. as an
enzyme, or ﬁmﬁ#okﬂd]d%f@pr Vlméﬁé?l?a\%?‘pﬁw tla: F@rpr?ﬁ’%llll@d} ?P% cﬁ%e’i ésg"rs%%lgﬁsi bl e for
t he product LeN1 99, Mepeadateditin® Toddy 2574476, Of adcsrdamepatisthisl e for the post-
transl ational npdification of an APlI. In a prijmry .screen, a urality
(e.g., a |iBPEPGIRY th&é‘??f)%‘ﬁ’?ﬂ?ém‘éf’rea %ﬁf%@&uﬁﬁ%ﬂqtﬁe‘ﬂ%&t’ %Q{Yur ally or
reconmbi RGNt Ltea@Y BF fadnterily s@A ad\Bkrap@foredIdf SHifkAEn@RIyMN a siibl&BhinfaDDI 0g an
APl - rel atedqgo g&eptlde, an APl fusion protein, or _a biologically active
€

fragnent of a ect pp Ehefe3PEEHPTh @SVl @ Poth pxpiessiosaad Acttviyof the AXdehonsi bl e

for process A@%E?;t?% Q(Iﬁ%ﬁégldde AibtedAnbd thllﬁgl%éés ri]ff“cﬂe RPER Rbr aﬁ‘BlPé BPAP%ed

pol ypepti de, protein, or fra t in order to identi
conpounds t kdatecipadyientide ¢andepssostad by ory, sudedde mdéhod describad abowt, based ans| at i onal

nodi ficati ogqeof Stellede&% tioﬁa‘Pl isoform APl honol og, API-rel ated
pol ypepti de, AP GSTOR protein or fragment. |If desired, conpounds
identified in thk yetamlicy embodimontcanAPheARieclass aylgpeptide & weatoradary screen

against cells.naturally or. .94 WO 01/ 75454 . PCT/ USO1/ 109 reconbi nantly
expressi ng t e REpER 1 %twﬁybﬁ'ﬁ 3553y 8f BE Dy asﬁ%’itgf) il%eﬁ}%g'fo(%%ﬁ@mg%{ﬂsdi dat e
cogp]?ynd FOtHEDQi?lH@d & Ai\%f{éﬁhc@@ﬁl?bl@APD(E\hAIdlaﬁlﬁﬁd%\gilypépﬁlﬂé (qag,&tg,ltm.ansdt@té i onal .
modi fication of an , isofor onol o -rel ate ptide, or
fusion prot &on>é&h3 e Zewet Etr%(ﬁ%) S %@%&?;Weﬁ& ff?%ggfgl“ﬂs kKill in the
art, includicagmWdshodlietibddat Blk@Rs 215156 HWi SYLIRR{uEY14:905®Intvi dbh@lii on assay,
i rmmunopr eci pitation and western bl ot anal ysis. n anot her enbodi nent,

agents £0at ecdn(hed) Qngegepe 8i1083-4626; ard PCY Puldicatien Net WE)94/30RpIAs AP

P01 ypent | dor B T b D g e T i i ve

bi ndi ng ass an/olvled in the propagation of signals by the APIs of the invention as, for example,
upstream or downstream elements of a signaling pathway involving the APIs of the
invention.

25 As those skilled in the art will appreciate, Table X enumerates scientific
publications describing suitable assays for detecting or quantifying enzymatic or
binding activity of an API, an API analog, an API-related polypeptide, or a fragment
of any of the foregoing. Each such reference is hereby incorporated in its entirety. In
a preferred embodiment, an assay referenced in Table X is used in the screens and

30 assays described herein, for example, to screen for or to identify an agent that
modulates the activity of (or that modulates both the expression and activity of) an

API, API analog, or API-related polypeptide, a fragment of any of the foregoing or an

API fusion protein.
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in the presence of the candi date conmpound than in its absence, the

candi date 10 conpound is identified as an inhibitor of the expression of
the APl ovOnRRMAs4 The |evel of expression of an APl or thPCTVREK/10b@st
encodes it can be determined by nethods known to those of skill in the art
based on the present description. For exanple, nRNA expression can be
assessed by Northern blot analysis or RT-PCR, and protein |evels can be
assessed by western blot analysis. 15 In another enbodi ment, agents that
nodul ate the activity of an APlI, qor an API- ategﬁg |y e tlde are

i dentified by coﬁ?léé?Yeﬂﬁo%fuﬁp%rrPé?Vé@qs61HV%8%‘?“531 Frie oVesflesaiedy e at ed

pol ypept i de sc@&nifelshsys 6B Bees tHefBK B ¥Athent9bs EddkdiciGeietn. Cel | s) expressing
the APl or API-rel atéed pol ypeptide with a test conmpound or a control

conpound and determning the ability of the test conpound to nodul ate

(e.g., sgimulatesqy ifp %5 Bstdrenmetivity of the APl or API-rel ated
pol ypept If’de The gCtl Vfﬂé[r 318%0 an SAPI or an APl - related pol ypepti de can be

assessed by det edhe mg’emtrmitmm\iidm forftreatmast pnpreventipryefatariony dispseps@nd on pat hway

of the APl or AP fslga/eald%%n%s fztrt1 81aéf e&ﬁraﬁeeutl{c%gg}t §uc!hr£[ LAE Rl b Bl LBLH

di acyl gl ycer o] i enzymati c ac?l vity of
the target dimigdtsWRIgNR aﬁalbgt Am-&latﬂlqioaqtpmt@s aﬂlrbdemdunmm(mnludmga reporter

API 1 o ai e REPSHELITRY anihoRet BBy e Rkt cacoind o A8 o "encodi ng

a det ectigbl enﬂB%%A!PI-r&at@d olj@é@hcﬁé’s‘&ﬂ@ﬂ)zgm@lts tﬂ&b@ﬂ;hﬁtﬁ@nsa nu€leic latid@fo 4 esponse,
for exanple, I ul ar dlf erentiation, proliferation as the case

may be, bas@8NHCPHBE HréEE‘PFtA]?)‘éEIé‘reF‘@P]iYB?P“dFe’é‘H rrr%‘a@gor knr&whEoSt#REse of

skill in th é{cﬁl@sidﬁ hn ABRGHADIRSafeh bk Vihi@gorfanee, €. 9.,
U S. Patent %ﬁ%&&nmt@%a%@n ' nLO IS mcoﬁ1 o?glte}g inits g‘?m rety herein

by refer encégatuﬂrnéthe@mmém\@nta@etnthee@ﬁmtlflﬁmn@égerreer erpofme P Ingvalveshdul at or
of the acti \{é]kllzh&fmcf?’g dfRhse O MM M %ld?ste%g chPi)ey %‘p Qﬂmar ing the
t he candi e oun

effects of at e conpoun contr Sui t abl e
cont r ol 16onpgmpidesiontd tethed qnisdsprpaig@smlﬁ)f(erpwemadbm@lmm@?tlcmnﬂ anor mal sal i ne

(NS). In anqther enbodlrre .. age tht nmodul at e r e or

WO 01/ 75454?%96%39111%8@ hab%faﬁf’ %&EHHC n)o resesi%nr(ge#soél i 8%11“%1% ‘?l VI %;é/ or bot h
t he expr essia@desiedseddh thelcts}? cﬁ“fAlﬂfurﬂé?ls cﬁfeaseAEb;ecttehahmgdAmﬁyrmépmsekee ar e
identified in an aninmal no ek} | es W abl ani mal s incl but
are not | i mio% Byaqmmisipiion ofiad %aPeP% mpROUNG, Hjalregraces giﬁcﬂ%rhorp‘?xarseSSI and
cats. Pref er@bbymoleePIataBt intsRekd'if ﬂree:smm,f sabjsRsipdvied Abhaherser ' s dl sease
(e.g., 5 animals that express human famlial Al zheiner's di sease (FAD)

(3-anyl &0d pisassrsor (APP), aninmals that overexpress human wild-type APP,
ani el s that. oveueuy @aafri ¥ bhthebniodds Hk oBdfeyiidhialioatpr ess FAD

presenillin-1 (PS-1). e.g., Hggins, | ecular Medi ci ne
Today 5: 274-/Pi@re admlal@t@@d@hmg er injcon mqn@x W1th one or more additional therapeutic

compounds or treatments. Examples of such therapeutic compounds or treatments
include, but are not limited to, tacrine, donepeiil, a-tocopherol, selegeline, NSAIDs,
25  estrogen replacement therapy, physostigmine, rivastigmine, hepastigmine,
metrifonate, ENA-713, ginkgo biloba extract, physostigmine, amridin, talsaclidine,
zifrosilone, eptastigmine, methanesulfonyl chloride, nefiracetam, ALCAR,
talsachidine, xanomeline, galanthamine, and propentofylline.
Preferably, a biological product such as an antibody is allogeneic to the
30  subject to which it is administered. In a preferred embodiment, a human APIL or a
human API-related polypeptide, a nucleotide sequence encoding a human API or a
human API-related polypeptide, or an antibody to a human API or a human API-
related polypeptide, is administered to a human subject for therapy (e.g. to ameliorate

symptoms or to retard onset or progression) or prophylaxis.
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enbodi nent, the test conpound or a control conpound is adm nistered (e.g.,
orally, 10 rectally or parenterally such as intraperitoneally or

i ntravenon@byys4so a suitable animal and the effect on t hPCEYRIE®IISON,
activity or both expression and activity of the APl or API-related

pol ypeptide is determ ned. Changes in the expression of an APl or API-

rel ated pol ypeptide can be assessed by any suitable nethod descri bed above,
based on the present description 15 I n yet another enbodi nent, an APl or

APl -rel at ed pol ypeptlde is used as a. "bajt rotel n" in a two- hybrld assay
or three hybrid asay f%tm?j’éﬁPﬁﬁ)fﬁVS%tFP@rOfp‘?]é]Peémﬁ%s BFSE bind to or interact

with an APl or ARl;zHehat e MRBP LA &Igﬁ@wen@d By addudnirafieH ©RtsubBl
5,283,317; Zervos et al. (1993) Cell 23-232; Madura et al. 61993) J.

Biol. ChemsugBgied ohminepaowmig hasp Acl,ithelamer scisomgpr 13 b/ atEelhfli ques

14: 920-9 @}ﬁ]@ CT

Publ i cat |%gn 430%9@6}1%%%%5 5 nga’%ﬁ) Qﬁ}ﬁﬁloﬁ?ﬁ cqjg?]tg“\lllmmatgppr eci at e,

such bi ndi ngi.pr ntehses oaclaereambthb ﬂdvell(yactolllbfételﬁm@ionbdf dng or herppBlsagat i on of
signals by th

downst r eam eﬁfgﬁéﬁ@ g?ne °r§ri’°é X? i #59%5? ﬁ%ﬁnﬁ&}?&%ﬁ;ﬁn&ﬂ?% AHS%%@ ftgt he
invention. Zavig Alﬂmﬁﬁer%deh&dmmpaﬁehevmal’CtSEMflShbJacpqi)fraﬁfraheX,th-Eah)drE X

enunerates sgientific ubl i cat descri bin abl e assays for
detecting or ﬁﬁ%t?f”&}‘?ﬁgb ‘i)“i‘re({d?lr&]e”Bf’rs PR 1 e%f&‘ﬁ’ n’é?“ﬁ%a’ an API
anal og, @n Abbjetehsicedd BPhRRY: k®wn Rhafe AlAgiRE dlseise@f\w tefat hneoff or egoi ng.
Each such reference is hereby incorporated in its entirety. In a preferred

embodi ment , deielariaa ¢ Izhermas s disseseifpllopdpg adninisatipaad ap Agenhdiakyyeesiiesand 30

assays descr(u Pefcfeles) e 1efvaror%aftﬁr@|(ﬁe ﬁ;ﬁ’ctﬁﬁf Sihe bPRORY APIQ of BiEMvefof an agent
that nodul ates the activity of (0or that nodul ates both the expression and

activity of )onger map AFy(Rat aem@ﬁCtﬁgsedon thare}SH of salpjeds hﬁ)’ﬂ%@@h@l@éf sa fragnent of

BCr Usot/ 1ot R fuctie: Ripodiiient U ARR: RiBh Gidbreihat i Abialg vl or,
312- 321,15200@tivieyRli.e4 function) AfroneGiremare 3§, or 1A e ] 38e1R1® 2020 B0s thaPire 17 8

/]A-\g |8-7 123 g g\zl I-E%gasi lflntEﬁ gg}gg 9‘%&0{:%baVl§lg A%zh%Prr?er SzdlSéZE)SIC- 7]§xampﬁerm¥ SUC&‘I Met hods

compound include but are not limited to: APIs, API fragments and API-related

polypeptides; nucleic acids encoding an API, an API fragment and an API-related
polypeptide (e.g., for use in gene therapy); and, for those APIs or API-related

20  polypeptides with enzymatic activity, compounds or molecules known to modulate
that enzymatic activity. Other compounds that can be used, e.g., API agonists, can be
identified using in vitro assays, as defined or described above or earlier.

Alzheimer’s disease is also treated or prevented by administration to a subject

suspected of having or known to have Alzheimer’s disease or to be at risk of

25  developing Alzheimer’s disease of a compound that downregulates the level or
activity of one or more APIs or the level of one or more AFs that are increased in the
CSF of subjects having Alzheimer’s disease. In another embodiment, a compound is
administered that downregulates the level or activity of one or more APIs or the level
of one or more AFs that are decreased in the CSF of subjects having Alzheimer’s

30 disease. Examples of such a compound include, but are not limited to, API antisense
dligonucleotides, ribozymes, antibodies directed against APIs, and compounds that
inhibit the enzymatic activity of an API. Other useful compounds e.g., API
antagonists and small molecule API antagonists, can be identified using in vitro

assays.

100



APl -80 API-82 APl -140 API-38 J din Lab Inmunol 1986 Dec 21:4 201-7
APl -74 APl -105 API-124 API-130 API-138 API-169 API-172 API-123
Neur oendoe® bnod4egy 1992 Mar 55: 3 308-16 API-126 APl -186 BCTUSOm@vesgr
369-80; din Chem 1989 Apr 35:4 582-6 API-52 J Chronatogr

Jul 5 567:2
Dec 18 411:

115:8 1143-4 API-182 Bi ochem J 1997 Mar

1991
1987

498-501 Eisei Shikenjo Hokoku 1972 90: 89-92 Anal yst 1990 Aug

1 322 (Pt 2): 455-60; Biochem Soc

Trans 1997 Nov 2% dp®Edtbd emBoditehtthBiapp bysropiolaisli® 8ilofedtio e n8&B:08 325- 31

http://ww. pro .com 98 01/ 75454 PCT/ US0Q1/ 10908 his i nvent i on
R Srise e

further prod inderft¢ srabpdiFyenth SOmBIPds BasiPPiEdhe screeni ng

&ybighe

assays and UsRsotifdiRAlof bRY ot h&B3 PR bStha fevlRsToht BedolRm®i &e 5 5. 14
Uses OF APl's The invention provi des for treat nent or prevention

Ther apeutic

of various dhaensybenllyegproghdetigefysedaynigienss i asubipct Bispestedof hfdrggeut i c
agent. Such lﬁgﬁﬂrt&hdv@%l%ﬁné}%tdléﬁs% AQbhond ﬂh@‘lév@ﬂ o} ﬁmcﬂﬁis%f sdiThnal 0gs,

APl -rel ated

API -rel at ed

pol ypeptides and derivatives (including fragnents) thereof;
ant i bodi es togore AEIS; or lewrds n@mdmmmoem@r%ﬁsdgre@h@@mwge dpregsedsgiptiviedo gnal ogs,

oL SRS IR AT SR g o o

agoni sts andhe kil @agbmcsasyf ook oamgmndel’le,rw dﬁtl lengl afondier more AR, areel at ed

pol ypepti de.
identificati
Al zhei e’ s

15

20

25

30

Al tant . feat f th ti th
s U o Pope Gkl asrtinit S R SR S SRR il &'
Kb w8 asigave ANzHeand T seidetd i &hgm tholedsI®bi fahi@iofs of said one or

more APIs, or levels of said one or more AFs, are increased relative to a control or to
a reference range. In further embodiments, compounds that decrease the level or
function of one or more APIs, or the level of one or more AFs, are therapeutically or
prophylactically administered to a subject suspected of having or known to have
Alzheimer’s disease in whom the levels or functions of said one or more APIs, or
levels of said one or more AFs, are increased relative to a control or to a reference
range. In further embodiments, compounds that decrease the level or function of one
or more APIs, or the level of one or more AFs, are therapeutically or prophylactically
administered to a subject suspected of having or known to have Alzheimer’s disease
in whom the levels or functions of said one or more APIs, or levels of said one or
more AFs, are decreased relative to a control or to a reference range. The change in
API function or level, or AF level, due to the administration of such compounds can
be readily detected, e.g., by obtaining a sample (e.g., a sample of CSF, blood or urine
or a tissue sample such as biopsy tissue) and assaying in vitro the levels of said AFs
or the levels or activities of said APIs, or the levels of mRNAs encoding said APIs. or
any combination of the foregoing. Such assays can be performed before and after the
administration of the compound as described herein.

The compounds of the invention include but are not limited to any compound,
e.g., a small organic molecule, protein, peptide, antibody, nucleic acid, etc. that
restbres the Alzheimer’s disease API or AF profile towards normal with the proviso
that such compound is not an acetylcholinesterase (AChE) inhibitor (e.g., tacrine,
donepezil, rivastigmine, hepastigmine, Metrigonate, physostigmine, Amridin,
Talsaclidine, KA-672, Huperzine, P-11012, P-11149, Zifrosilone, Eptastigmine,
Methanesulfonyl chloride, and S-9977), an acetylcholine receptor agonist (e.g.,
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15 synptons or to retard onset or progression) or prevented by

adm nistration of a therapeutic conpound that pronotes function or
expressi omoof/7aase or nore APls that are decreased in thePCBES@If10908

Al zhei ner' s di sease subjects having Al zhei ner's di sease, or by

adm ni stration of a therapeutic conpound that reduces function or
expression of one or nore APIs that are increased in the CSF of subjects
hav Ih ng Al _ngieﬂﬁcé@%l,zﬁgpﬁsse%ﬁd NISB??FD))P,Q rﬁmﬂamgﬁm&pto@ggni@tlr(e.gp B8-20206,bodi es
each specifically binding to an re administered alone or jn

combi nat i on TalseAIHRRe A rlq(iép ea“gcﬁﬁ‘ﬁséﬁg% at‘!"ﬁé’rt%‘ﬁfe‘ﬂ’f)ﬁ’éerglﬁ SFEBIah OISt

treat ments. (Exappires spfansiedichhiakanfmlatd (&£ LMPRYBOS afd Ghib@ahi@Nés i ncl ude,
but are not limted to, tacfine, donepezil, a-tocopherol, selegeline,

NSAl Ds, 25 @sapewigBflincepl acenent therapy, physostigmine, rivastigm ne,
hepastiggine, netrifonate, ENA-713, ginkgo biloba extract, physostigm ne,
anridin, talsaclidine, zifrosilone, eptastigm ne, nethanesulfonyl
chloride, nefira6d#anensTeRpy t al sachi di ne, xanonel i ne, gal ant ham ne, and
propentofylline. Preferably. a_ bialogical produc ch typody is
al l ogeneic to thgl a3 ers%b'f&ea%lp cxft’onu\ﬁjr?ll cCldléltC Ollgggsélg%% shela!sf?né:? grzﬁoa’{ﬂﬁ%QApl))?’ef erred
enbodi ment , aa APIfragméi?] ARFrehatedipolypeptidPlor fregradne df amoANlpetddgelypeptitkc| eot | de

sequence encodi hg .a hyman AP a _human APl -rel ated pol ypeptide, or an
At body ¢ o & HATHHCIRBO BmataSPRCHBH B Par ai e 5 e DETTRearY

adm ni ser egeftQ t@thB UoRMitdbbe6 anfeRprebsae bAOYPrdsSIbE nutleicab®lth Ed&t. By nmpt ons
or to retard onset or progression) or prophylaxis. 99 WO 01/ 75454

PCT/ US01/ 10%ggembpdiment, the pugleie atid produess &y EMOAehPYPepidigli ' s Di sease
Al zhei mer’ s pglygé'ﬁiﬁgrr%@%tegﬁ therGRUGRE Wﬁﬁﬁ%fg%ﬁﬂfuﬁ&ﬁhﬂ' stration to a

subj ect suspected of having or known to have Al zheiner's disease or to be
at risk of 5 devanppiitiglesneihedsfergese dicrpnawilplle e A cadpd wedt rat i on of an
agent that ; i ool eases or decreases) the level or activity
(i.e., func??%%lg%?ﬁg% ﬂe%eﬁt%%ﬂe% Pls or the level of one or nore AFs that
are dif fiér ent i al Fyr generskemtviewn of the nEBEdodf ubfhenpy, seh@uidsgel sk alhdPHhr ' s

di sease co red, with . bject r fom Al zhel nes.' j sease. In
one enbodi ne Wfoﬂ%ﬁgﬁcﬁ’é@%iﬁag’%@ ‘?yuf ‘rfggalf @H’ t%eﬁapggﬁléfr?%@}sfo%evt’o a 10
subj ect suspee3,ethnoReh@uarAgcalr ToiaMB2t37 3526 eMAllizhe 1093, Ssiedtes®av260r to be
at risk of vel opi ng Al zhei ner' s disease fol| ow injstratjon of an
agent that 835@@‘9%% anéiA“&?{Soﬁ’dﬁ?%mg‘ge‘% éocl“ét{}'e&%(?a%i Y’t@b%’i .e.,
function) pf*rrgrr@cm1@!135&&.&«[&1&0&5?@6@@14%1«1@%npﬂnea@b_ffsambiﬁﬁﬁMt are
decreased in the CSF of subjects having zhei nmer's di sease._ | n another

embodi m2At , echnelgshvhicl candhe usekindheRieseRLEn VPR gigidatcaibed MeAYsERREt Yy 15

2@ ts i tv'h; %/ ((51 'r é&isz), {948 otk ) PRE0cBRE MoldtRiEBARS, Rhn ikylse¥els, Rf; ge or nore
Kiriegler, 1990, Gene Transfer and Expression, A Laboratory Manual, Stockton Press,

NY.

In a particular aspect, the compound comprises a nucleic acid encoding an API
25  or fragment or chimeric protein thereof, said nucleic acid being part of an expression
vector that expresses an API or fragment or chimeric protein thereof in a suitable host.
In particular, such a nucleic acid has a promoter operably linked to the API coding
region, said promoter being inducible or constitutive (and, optionally, tissue-specific).
In another particular embodiment, a nucleic acid molecule is used in which the API
30 coding sequences and any other desired sequences are flanked by regions that
promote homologous recombination at a desired site in the genome, thus providing
for intrachromosomal expression of the API nucleic acid (Koller and Smithies, 1989,
Proc. Natl. Acad. Sci. USA 86:8932-8935; Zijlstra et al., 1989, Nature 342:435-438).

Delivery of the nucleic acid into a subject may be direct, in which case the
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increased in the CSF of subjects having Al zheinmer's di sease. Exanpl es of
such a conpound include but are not Iimted to: APlIs, APl fragnents and
API - r el atved o1/praby pept i des; nucl ei ¢ aci ds encodi ng an APl , parvud#l10pesagment
and an APl -related polypeptide (e.g., for use in gene therapy); and, for
those APIs or APl-related 20 pol ypeptides with enzymatic activity,

conpounds or nol ecul es known to nodul ate that enzymatic activity. O her

conpounds t habje@iad\diReyiegfbsedodhe nubRlc REDGInGLISIc c@aligingiveeat thid ed using in
vitro assays, as defined or described above or earlier. Alzh |rrer s di sease

is al so tredPB@dyis BP%?&’@H‘VBW%F&HW\P% t‘?]éet“i‘aé]ﬁel%de&v%réiﬁf theguc Elﬁﬁﬁlélct ed of
having or knpyind éﬁbﬂ@tvrﬁa Zif&Hd¥E in ¥hidh SRBLEI e iRt REhsPIrmed Sih &e 25

devel opi ng Al zhei ner i sease of a conpound t hat downregul ates the |evel
or activi tyluelﬁlcdﬁ@ lGWlf'rfmﬂé thm| tean gl antgdaniodtieubiert, lSWéVfbfl*S §HYEO B t hat are
increased in » CSF of subjects having Al zheinmer's disease. |n another

enbodi nent a nmpound is admnistered that downregulates the level or
activity of one & anmtiree edPbdment, thheutleiv etid i&ﬁireoﬂseadmnm@r@ ipPEOL hat are

decr eased t he., CSE_of bj e t havi n i anpl es of
e R R T LR B S
dl i gonucl eotangenunidrb@zyerRads kanm houl:lee]s an. rlgmoeﬂmagnag' st paARfan and

conpounds that inhibit the enzymatic activity of a Qt her usef ul
conpounds e. "QPIOP%@P nu‘é‘ﬂ?éﬂgﬁi‘%t’?éwé}ﬁ’ac@?@dladf?ﬂ?/% P%ﬁﬁatdh}feéf&?}ﬁ? sts, can be

identifigd Usidendlay, ygt b?mféb%%ﬁlﬁ§ng 1 0800 01 Atvendidd RESHHBOLHhO%EGR1 I n a
preferred enbodi ment rophylaxis. is tailored to the needs of an

i ndi vi dual si§siPeEEe U'ﬁhB%tentﬁ??yér?é@ag?@cb%ﬁ%&ﬁnﬁéﬂ‘t’%‘)fmgr BAAEY B eﬂq pr onot e

the Ievel %cfdﬂ%ﬂe%nﬁgrd%ﬁt @'., ﬁ'e lEth@t'ic mﬁoﬂt?‘l@'cozﬁfn QAf or nore
AFs, are therapeutically or pr oph ically adm ni stered tgo a subj ect

suspect ed oflipidsvéatigsudfecesrekaptmmor trﬁnh’fémg/ﬂIgQMElmﬁc@Sld@t%ag dposomeihom t he
levels or f l’lﬂfc\; %%%egr)r El?c'rcg: ‘gﬁgesol; a gﬁrlgtief%g Rin l(i)t{kaéeet%% op%Pf?tie ﬁ}ﬁb}glsone or

more AFs, are absent or are re ve to or nor nal
r ef er encié ramgm td entéruhd in@ﬂeue,rdnbglmh&nﬁsﬂ;e;nng@hpdmh@ t¢ hégandrsobjeitéo t he | evel

or function of API or t pare

t her apeut i cdFf¥ eg%%ﬁ% qsgeﬁ;eley %gﬁ{ %nét%égf géfgfge%m{suhem &g%'szpect ed of
havi ng or Jzﬂskﬁmhtc@n baved A ahpet calrty s dpetraky mprasﬁsmgrﬂtehecebmmllﬁ or
functions of said aqne, or AP| or |l evels qf sai r. nore AFs, are
i ncreased r (ﬂnaﬁﬂfénlio(ﬁhnéené c?rﬂur"%fc aﬁldslﬂ%md 8°rP%]1e’é?aéﬁ°€ef°'F%F%d fcﬁ %®r t her

embodi nent s, 11g]§9dTEQﬁﬁ}Q§s ahﬁ&gedﬁqﬁ@pﬁeguam dig¥Rlen@sombd) lan&wmg t&fnuﬁﬁﬁ or nore
APl's, or the level of one or nore are therapeutically

pr ophy| &t i cid &) aueifkiyspsome degradstian. Jopppetheapaditaent ghe ﬁ‘éﬁ]filﬁﬁc%i;anknom to
Prg\rlg ,]A-\Iil ’SA‘I z gr)%'tﬁﬁéteé il RR Gl PedROMB bk R¥HLRiA! b ALEASDSHebiticSal d one or
receptor (see, e.g., PCT Publications WO 92/06180 dated April 16, 1992 (Wu et al.);
WO 92/22635 dated December 23, 1992 (Wilson et al.); W092/20316 dated
November 26, 1992 (Findeis et al.); W093/14188 dated July 22, 1993 (Clarke et al.),
25 - WO 93/20221 dated October 14, 1993 (Young)). Alternatively, the nucleic acid can

be introduced intracellularly and incorporated within host cell DNA for expression, by

homologous recombination (Koller and Smithies, 1989, Proc. Natl. Acad. Sci. USA

86:8932-8935; Zijlstra et al., 1989, Nature 342:435-438).

In a further embodiment, a viral vector that contains a nucleic acid encoding

30 an APIis used. For example, a retroviral vector can be used (see Miller et al., 1993,

Meth. Enzymol. 217:581-599). These retroviral vectors have been modified to delete

retroviral sequences that are not necessary for packaging of the viral genome and

integration into host cell DNA. The nucleic acid encoding the API to be used in gene

therapy is cloned into the vector, which facilitates delivery of the gene into a subject.
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| evel s of said one or nore AFs, are increased relative to a control or to a
reference range. In further enbodi nents, conpounds that decrease the |evel
or functivoloofs4ene or nore APls, or the |evel of one or POTESHF®908ar e
therapeutically or prophylactically admnistered to a subject suspected of
havi ng or known to have Al zheiner's di sease 20 in whomthe |evels or
functions of said one or nore APlIs, or levels of said one or nore AFs, are
]glecr eased r&*[@r%idlﬁﬁlfabo@ ramtrmodec@fs daf) bafduadl af Boden étangf9.941m6thehwge in APl
unction or |eve or. AF | eve due to the adm nistration of such conpounds
can be readi$3)-8t whichdescabe, the‘W Oébfeéﬁoﬁ%rﬂd’ecamrstﬁr‘flﬁhéﬁ(‘l? rﬁ‘%l 8§%Qnpl e of
CSF, bl ood Qfem‘elfo'p&%tlc eém%eﬁé B DR EARMeAhSHEN cA% hbe RSiktdnt SUE) and assayi ng
invitro the levels of said AFs 25 or the levels or activities of said
APl's, or th@hm@vféprgpbfOﬁhﬂméer@ﬁ@sdamﬁ@ﬁ%ihe uprafgetreyiral WRIPTTigBMhat i on of the
f or egoi ng; S HWEal: He19%8! | [A4386. RERE of, 1994, Blood

adm ni strati ongbﬁt he corrpo%?ndm g{ascrl %?c?gherel n. The (Z:lorrpoundcs)0 of the

i nventi on i ri8l14d@-167a; Salneonsend Gimdbergl 1993, Hnmamﬁnlpﬁithmapy%l@ 141 garglal |

or gani ¢ nol uIe pr t n i etc. that 30
restores thgé {8 gkﬁsog’i @ggsde rfiﬂp%‘ tin g%e)(lcs %n'd%ee’ ]g\?/’\g?%g%or mal with the
provi so that suMeﬁmemb othernvixal mtmthawamh@hsedmgmaMap@AChE) i nhi bitor

(e.g., tacri .donepezil,. rivasti stigm ne, Metrigonate,

by Sost | g bRt e cppinbud fR Ractiiie B BT D rR S BrTRh . - 11140,
Zi fr osi l1ane, epkpdlas tldend vises nwﬁ&aﬂl@ﬂﬂ%ézt|r$s@ﬂ¥tbry@i)lt@d’lia®ﬁlereatﬂéy &u&QXﬁﬁld an
acetyl chol i ne receptor agonist (e.g., 101 WO 01/ 75454 PCT/ uso1/ 10908

Nef i r acet amdigeagep b@taraﬁaqueée@wus Bpsef defidery Sysemsre ives: the gk (e.g..

SB- 20206,  TRlRac ksl %mdoﬁﬁa‘h%ﬂ%ﬁ@an@ﬂﬁscﬁ 14@5‘15%9&)363 RavE 'tliéo‘atdQﬁﬂtEge(b@ ol inergic

recept or agoni st e. g , an acet | chol i ne nodul at or e g.,
FKS- 508 and beiigzar incrrfet)fe@irng rpn heding pells| Kegarsly apd PilspnGH9a. @tﬁe?napy I n

anot her emb lﬁﬁgﬂkbﬁ;&%k@a& dﬁ&%ﬂ?m@ﬁ@i 9850@9,{6%@&%%&%9& SRGOALRY an AP,

an APl frag ate eptide or ‘fragnent of an API-rel ated
pol ypeptisde,basalrgenatherapy.s Beutedalt,d 99#, dlvotae GaRg Theuam/ti 10 ldymwasyratgﬂ thgene

t herapy. Cene t a 10 refers tp the nistratio 0 expressed or
expressi bl e Lﬁfﬁh %%E‘%{%‘f Heﬁt%rsg é%%éé?n.es ﬁ)ﬁtm: feﬁ?lratoe%%lg1 eﬂa Of “™e nucleic
aci d producasorikess. enbadedareed yfpkpise de adendvitules ingotepappy cha betdindties a

ner apy. avaietpEtenth NS hRecngh 0 daH Reagieei e i 1007 ol Brdedns: | O

Ieg ant ! O|n glﬁas:t:ﬁﬁgeﬁlgngﬁ Aloos avCBMEnwkt. bhe2seifHi ety Rmblle@laﬁ Wbhet/egpo; see
spilel el a
P 20  and Wang, et al., 1995, Gene Therapy 2:775-783.

Adeno-associated virus (AAYV) has also been proposed for use in gene therapy
(Walsh et al., 1993, Proc. Soc. Exp. Biol. Med. 204:289-300; U.S. Patent No.
5,436,146).

Another suitable approach to gene therapy involves transferring a gene to cells

25  in tissue culture by such methods as electroporation, lipofection, calcium phosphate
mediated transfection, or viral infection. Usually, the method of transfer includes the
transfer of a selectable marker to the cells. The cells are then placed under selection
to isolate those cells that have taken up and are expressing the transferred gene.
Those cells are then delivered to a subject.

30 In this embodiment, the nucleic acid is introduced into a cell prior to
administration in vivo of the resulting recombinant cell. Such introduction can be
carried out by any method known in the art, including but not limited to transfection,
electroporation, microinjection, infection with a viral or bacteriophage vector

containing the nucleic acid sequences, cell fusion, chromosome-mediated gene
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Clinical Pharmacy 12:488-505; Wi and Wi, 1991, Bi ot herapy 3:87-95;

Tol st oshev, 1993, Ann. Rev. Pharmacol. Toxicol. 32:573-596; Milli gan,
1993, Scivedors7260: 926- 932; and Mdrgan and Anderson, 1993PCHUR01/18208.

Bi ochem 62:191-217; My, 1993, TIBTECH 11(5): 155-215. Methods commonly
known in the art of reconbinant DNA 20 technol ogy which can be used in the
present invention are described in Ausubel et al. (eds.), 1993, Current

Prot ocol s i fraiitesidradellBhelifgy gend ahisfal dphyroflasidmson, b, Nandrousr i egl er, 1990,
Gene Transfer and Expression, A a&gtatoré, I\/art]#gl., St ockton _Press, NY. In
a parti cul arcchBigEgare Ky r the ppraducion of Fueiep eees B cdi§ d$8i ng an API

25 or fragnment 1QksrePhiEBie, BOOIER. Elemenhi7:590-6181aeh&i & aBCiod3pei ng part of
an expression vector that expresses an APl or fragmant or chimeric protein

thereof in aleflifnapmel AbEE18-04% Chipe.(1PRUPaRMmag T 27 1hdc1 28 #RI BRI ¥F has a
promot er 50p%5&ﬂh>acédr@4ﬁ89wh§5ﬂﬁ eséﬁ'm\%ﬂébll{zgmviq%ammhe%@&egsaw oot er bei ng

i nduci bl e or constitutive optionally, tissue-specific). In another

particul ar eavdoinmatal andphysiolagicel Woetibnerof Wbe tcipiang calls @ noh dispiptsd- t he APl 30
codi ng seguences, an n th i . f egi ons
that pr orm{e[gle ec?lrlrrﬁ)lflgegoSélfpé%\gﬁ%ﬁgg%eisgiﬁlegﬁgggpggl?er%ﬁlsﬁ 46%2%(}%’ gg?enorre,

t hus provi ditig thefmmeleicricidaic bxppessibtrin theogbraad pieferatdy herdtablARid expodssble aci d
(Kol ler and _Smit hlges, 1989, Proc. Natl. Acad. Sci. USA 86: 8932-8935;
Zijlstra et X[ CCBO8YNGt ure 342: 435-438). Delivery of the nucleic acid
into a sgbj ect nmaye Aguldhg 82bmbintnt\WhllCdan Gadelivieltd to 4 BbjddpP Ldritad 54

PCT/ US01/ 10908 subject Is directly exposed to the nucleic acid or nucleic
aci d- car ryi Agetheds &ppwn fnfng art-ol5 Rygfered ‘?nWHW?t’ﬁgltli‘%aﬁ‘feyBaﬁé’i’ié"tf’qaer apy.

Al ternatively, Hedutan@b01P m bhGhdtealbeliteRC tddombithi skilReBdRhEsd apphyd be _
indirect, in which case cells are first transfornmed with the "nucleic acid
in vitro andsekkn grafionspihasulerti Reepmbinanshlppdsells (4 dymaapoietig sigmas gene 5
therapy". | ; ' vadl L& g % FidSELd yp@dm ni st ered
in vivo, \Ml}é@g&ltt{}%léggg% r%ﬂsg};‘g atdgmgsrto (?Jcneaﬁ?g eﬂ'co e%lllpro uct. This can be
acconpl itshecnbiyionahipr ofe depensls ow therdesiteddfei nbevooriditionivs theersubjeet, efc., argly
constructing_li art..of an ..appr.oprjate nucleic acid expression vector
and adm ni s%&? f)%ge%‘?f{g“%eg thoélf Qlflyecglglé}geﬁaer{s' 10 intracellular, e.g., by

i nfection using @elleinecwhi¢k aanclat beduat ednretuwcal/for pirposes of geae therapgl  vect or

(o ek 5hie 20 St S5 Ll el o, 052
coating wit Reld, bRiIdsls €8, lotigstch@Geytésas aRtdRyEs)0épithtian séiBCtidotheRgent s; by
encapsul ation in |iposones, mcroparticles or m crocapsul es; by
admi ni st2r i s KerpinqcyiskdtpErtlastsamyalt Geldle hrpatedytessblqal ‘f@ﬁé\?\h‘?htaéTe nter the
nucl eus; or 1Py IRAPEN S RILhEG tes Imbdbeltbd) kASRphEe® nbhtehdAfs, SH&hdphlls,t O
megakaryocytes, granulocytes; various stem or progenitor cells, in particular
hematopoietic stem or progenitor cells, e.g., as obtained from bone marrow, umbilical
cord blood, peripheral blood or fetal liver.
25 In a preferred embodiment, the cell used for gene therapy is autologous to the
subject that is treated.
In an embodiment in which recombinant cells are used in gene therapy, a
nucleic acid encoding an API is introduced into the cells such that it is expressible by
the cells or their progeny, and the recombinant cells are then administered in vivo for
30 therapeutic effect. In a specific embodiment, stem or progenitor cells are used. Any
stem or progenitor cells which can be isolated and maintained in vitro can be used in
accordance with this embodiment of the present invention (see e.g. PCT Publication
WO 94/08598, dated April 28, 1994; Stemple and Anderson, 1992, Cell 71:973-985;
Rheinwald, 1980, Meth. Cell Bio. 21A:229; and Pittelkow and Scott, 1986, Mayo
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receptor-nedi ated endocytosis (see, e.g., Wi and Wi, 1987, J. Biol. Chem
262: 4429- 4432), which can be used to target cell types specifically
expressi movhessseceptors. In  anot her enbodi ment, a nucl epPCcT/@sddobisgand
conpl ex can be fornmed in which the Iigand conprises a fusogenic vira
peptide to di srupt endosones, allowing the nucleic 20 acid to avoid

| ysosonal degradation. In yet another enbodinent, the nucleic acid can be
targeted inQline®rb@b148l). specific uptake and expression, by targeting a
specific receptor (see, e.g., PCT Publications WD 92/06180 dated April 16,
1992 (Wi et al . ) In angghepombarigment fhe Berlaipicitindie iptgodugesior pysposespl gene g | ) ;

W92/ 20316 - i ' ~ : 28 dated Jul
22, 1993 (Qq%g%g Hé%éﬁ’??%f%%%%%ﬁ%@% gtﬁaggih@&t% %%OJP%%%%égﬁ’( Yguﬁg))fj Y

Al t er nat i velsych thitexprassia of tarcivgleisaasid ib ecritiollpljel by eentioHingdeepesenen ¢ty and

i ncor por ate it hia h el |. ession, by honol ogous

reconbi ngt i %P]%{fo(%flﬁéer %ﬁ]o&) %géﬁntlﬁélésoff%gsgégﬁ roc. Natl. Acad. Sci. USA

86: 8932- 8935; Zi Dimsttrigjectonalf 2 DINYS8qditgaforiareABURayid S W3@yforhed @mchndingher

enbodi nent, ,a_viral vector, t.hat .contaj.n nucl eic. acy.d oding 30 an API
i s used. Foﬁmé%ﬁﬁﬁ@gk”ie%@PP@&FF&FHb%%TE?E%gﬁ%ﬁéPﬁ§3§h%§§e ﬁﬁF1er et al.,
1993, Met h ThERzyMquesihvolo8the BYQ)ion Dheaked BNAOMiel, dolat@LDNASndlecutesbeen
nodified to delete retroviral sequences that are not necessary for

packagi ng ofil thRabsEnsept Lpasnsras: SeHe Of Pt BT ARatesia! P?ﬁ‘gs ASYAOEAIHNA.  The

nucl ei ¢ 1gci dnenRgeeLASE bR eﬁ%’bdigé’a betis &l dpBraBENBiked 16 ARYbIE Frogloged into
the vector, whicCh facilitates delivery of the gene into a subject. 103 WO

01/ 75454 PCTyswsnizy/thomoductivn pbthe prosin inegsBepesr Eese Prigiecierang8e can be found
in Boesen etydlaon b8k n%tr&?ﬁlgsgﬁ%‘%h? 3 i et B0Re pifif B ABSEEY tﬁ@ﬁltiéc&% use of a

retroviral vector to deliver ne to hematopoietic stemcells in

order to nmuiNAhbR spreferredtmbodmen, rafed BNaAtontpising ke AY A enending agxAddr
f il trati t he. . . i > i
res o oves 20 (R PRAGEALGICRRA0 RN GBY Al Fobhe resbodERpEber 368,

Bl ood 88:1467-1473; Sal nons and Gunzberg, 1993, Human Gene Ther apy
4:129-141; and S .an ! n,.19 Curr.. Opin. in CGenetics and
Devel . 3: 110-1149@&%3??%%&%@3%%3%?% S%%’“Srs that can be used in
gelne therapy. AdefR\6nbe mnabﬁh@glpaﬁioa,lh Alljthe’:lméll" g@i&éa‘d@is\tﬁhiea bes folrl f
elivering genes to respiratory 10 epithelia. Adengvjruses naturally infect
respi r at or y PERYFRIBEPY admpiRispratiqndy cempmddhatantgeongges Z‘&@@‘.tgéi‘%?leléér gets for

adenovi r us- Rageudal dnVs bY oS neis ARISyHitVAE elel 181 RERY €O of Bf¥QUS System
endot helial cells, and nuscle. Adenoviruses have the advantage of  being

capabl e 26f ihaviag AlzaginoTs-difegsedl agnpastd with ROE af sikipckadise Worselrheingys  cur rent
oL on |1 Gk B0 PRAOIIp S ASRAOSSER R DRRL
5: 3- 10 denonstitselies dartdfeagments and derivatives containing the binding region thereof), API
antisense or ribozyme nucleic acids, and nucleic acids encoding dysfunctional APIs
that are used to "knockout" endogenous API function by homologous recombination
25  (see, e.g., Capecchi, 1989, Science 244:1288-1292). Other compounds that inhibit
API function can be identified by use of known in vitro assays, e.g., assays for the
ability of a test compound to inhibit binding of an API to another protein or a binding
partner, or to inhibit a known API function. Preferably such inhibition is assayed in
vitro or in cell culture, but genetic assays may also be employed. The Preferred
30 Technology can also be used to detect levels of the API before and after the
administration of the compound. Preferably, suitable in vitro or in vivo assays are
utilized to determine the effect of a specific compound and whether its administration
is indicated for treatment of the affected tissue, as described in more detail below.

In a particular embodiment, a compound that inhibits an API function is
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use of adenovirus vectors to transfer genes to the respiratory epithelia of
rhesus nonkeys. O her instances of the use of adenoviruses in gene therapy
can be f wedi/r3as4 Rosenfeld et al., 1991, Science 252: 431- BGUWUSRo®eost el d et
al ., 1992, Cell 68:143-155; Mastrangeli et al., 1993, J. din. Invest.

91: 225-234; PCT Publication W»04/12649; 20 and Wang, et al., 1995, Cene
Therapy 2:775-783. Adeno-associated virus (AAV) has al so been proposed for

use i n gene aiMeksAdyd thél\aﬁ&ﬁiaal@t orghrophybO2s3lly By DétibjeS0i@ . whitkPan iBtredsed Med.
204: 289-300; U. S. Pate . . 5,436,1 b() Anot her suit abl it qur oach to gene
(4

t her apy i nv&iSFdevel Qrafiﬁl%té}nﬁ]i 4o4ViEy QfdheAPlegeleraater Synfhe Rorm ture by such

met hods as %Eﬁ&ﬁﬁ&@ﬁﬁ@&ét&'ﬁbd & coapaed wmmcsp@lf St R TR A& heifRets at ed
transfection, or viral infection. Usually, the nmethod of transfer includes

the transf diseast ona peedeternintdrefrmkeranse Yphodsstandardh the@a e bar e t hen
pl aced ugderWg&p&&&'@&s?%gjedgﬁgﬁggh&msﬁe FM ﬁm&tﬂﬁ:h dlgrterd%iﬁm up and are

expressing t ranster ose cells are ivered to a

subj ect. 30 PtqfeltdnilAsPIanﬂuerrmmppsmm imlsle einell awilatules, uenlmqiv@ubedf 1800 a cel |
prior to mnlst n|n { [ |na ell. Such

i ntroduct i o% alions OB & ca‘ﬁgpls 8 ?ecgles Car?ﬁlje lgetnﬁgaé ]ﬁ)ﬁthegcrge %&é? i ncl udi ng
but not | i mdeedbédhdreiansf ecti on, eI ectroporation, mcroinjecti on

infection with a viral or bacteriophage vector containing the nucl ei ¢ aci d
sequences, cell fusion, chronosone-nedi ated gene 104 WD 01/ 75454

PCT/ US04510908 tjl‘1aquﬁﬂisen§BR}d’gﬁﬁﬁbﬁOMat ed gene transfer, spheropl ast
fusion, etc. Nunerous techniques are known in the art for the introduction

of foreign genes hfusthergnbodinacap APIgxpressiondpinhibiied By psepd Pl antggnse Vet h.
Enzymol . 217:,599-648: T}%}%nﬁhvé?iluon Er%%%@s th@/%{e?apegcﬁz&'ﬂ%phyl%étzc 818 644;

Cline, 1985, Pharmac. Ther. used'in accordance with
t he present nudmeramﬂecpmmsmg] azﬂl;‘@sttsmuc?cchtedqséltﬁégt@amvsen&rem@lgsmwﬂ)&f and

physi ol ogi C%LC Blfﬂﬁﬁegﬁ)mttlla tl{e?e%F p%FH&ed%@Je ar"f‘A?? e 1séi11'sé3 l[!lplrﬂﬁqwld The

t echni que sho rovi he s transfer o e nuclerc acid to the
cell, sd5 t In@fbrst@xenmn]l@b e¢id cgmbld ofhylmdm@lsy Bitee dzf;somheecnehde and preferably

her i tabl e and e ress The.resu

r econbi nant C813P CREHY 38 ac?g‘Ip['l%{}é’% @Hﬁﬁé’ (81% Cﬁ%ﬁ}é#% SERAT R Aﬁn%ﬁ%%ds known
inthe art. ahlﬂseﬁsepfuefe&rdcﬁﬁn@mnfpmﬁientagpﬂotahﬁﬂing|and‘/61} tahcadigg tegjoeof ed,

e.g., subcutan In a r .enmbodi nen nbi nant skin cells may be
applied as?j I’gﬁ\ﬁ cRfo4E aﬁrﬁopé g\‘@ %‘Hbﬁnéfb‘fuca%%" aﬁ%’r‘ltfah% P%%P&np@l%?‘% 5 (e.g.
henat opoi et iigat $IhAN QPT cxBFRA6H) lah ®@EantRIus&d in MBI bARYen@SAbNI St er ed

i ntravenously. The amount of cells 15 envisioned for use depends on the

desi r ed 28f f ddgheimetes digsafi ti on of the subject, etc., and

The antisense nucleic acids of the invention are double—stranded or single-
stranded oligonucleotides, RNA or DNA or a modification or derivative thereof, and
can be directly administered to a cell or produced intracellularly by transcription of
exogenous, introduced sequences.

25 The invention further provides pharmaceutical compositions comprising a
therapeutically effective amount of an API antisense nucleic acid, and a
pharmaceutically-acceptable carrier, vehicle or diluent.

In another embodiment, the invention provides methods for inhibiting the
expression of an API nucleic acid sequence in a prokaryotic or eukaryotic cell

30  comprising providing the cell with an effective amount of a composition comprising
an API antisense nucleic acid of the invention.

API antisense nucleic acids and their uses are described in detail below.

5.14.5 API Antisense Nucleic Acids
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can be determined by one skilled in the art. Cells into which a nucleic
acid can be introduced for purposes of gene therapy enconpass any desired,
avai | abl avael/hs4s¢/pe, and include but are not |limted to neoroR@al/109@el | s,
glial cells (e.g., oligodendrocytes or astrocytes), epithelial cells,
endot helial 20 cells, keratinocytes, fibroblasts, nmuscle cells,

hepat ocytes; blood cells such as T |ynphocytes, B | ynphocytes, nonocytes,
macr ophages, neUl’Im@QtFﬂaﬁUSeﬁ&Siui Fﬂ@i@h{bﬂds are oﬂ&lgéflksaﬁleﬂﬁc}lé(ﬂﬁlﬁs grdamall ocyt es;

vari ous stem or progenitor s, inh particu t tic ten1or
progeni t or d%?F%B %Qmﬂw5§“@ﬁﬂﬁﬁﬁgﬁhﬁPgﬂ?ﬂEWE%HEF eQﬁ%ﬁ é o cord

bl ood, peri phgscal thQ'o‘H@%défeofu%l@ht lleésV@(ﬁ nuckeotitiéy, Qtl@is?fﬁﬁdc%tl@éibﬂdéaﬁﬁm t he
cel | used for gene therapy is autol ogous to the  subj ect that is treated.

In an enbodi ]r?QﬁlﬂlClP@Fl%l% lat ]ﬁé%é%il 1d?§eITIh§ 01&%@“% of FangerddNAREr apy, a
nucl ei ¢ aci q%ﬁﬂ gﬁlﬂ%ﬂ?ﬁgﬁgllres bSddrhiRAYERHdikBY QGIEIBES f6kbSandughpd hat it is

expressi bl e the ce hei r progeny, and the reconbinant cells are
t hen admi ni sm@l@stranded/mvi@um@*rstrwed hEh%ﬂ@Qﬂﬁ@@ﬂ(b é@tbe medifiedsay éhei aee
enbodi nent stenlor

tor
el s whi ch BeROL e aBR SBet e b i g oy o RUSHAL
accordance vmppéhdb&gﬁ)ugnhmﬂlaﬂmpndest agehnss tipat Edithte imvspnttiacosytheeelle. g. PCT
Publ i cati on 94/ 08598, dated r|I St.e 1992,
Col 1 71: 973 BEBDEAIES, ke GOl hE Dreh R %Aﬁﬁ%g ST £ 1 kow
and Scotfo UOBGirddyD, (B3 ME:. 017 Bk sRCH. 64304521 0O0Publaiivh NoPWaC. 61: 771) .
I n anot her enbodi nent, the nucleic acid to i.nt r oduced forpﬁurposes of

gene theraﬁﬁﬂﬁﬁ d@ﬁbﬁ?§£§“§ﬁmfﬁﬁd@?@ﬁ%bhpgﬁﬁ¥%PmB Fsof-§- FFhked to the

codi ng regi %bhcammmlwact)s@pi@msgm@héafmh@sn}»@kﬁwb&ﬁia@loh firol I abl e by
controlling the presence or 5 absence of the ap f‘d%)rlate i nducer of

transcri pt i oeavigeragents (6¢ e 41@91 @fal. alwléﬁ@ﬂhn@uﬁ 9ENYRPPt may al so be
perforned ac r, I L escribed in United
St at es Pat en%i %k%laﬂgg g%eglt%%e% %Eelg%gegﬁﬁﬁ REC™ ﬂg%ﬁgjj

ni ques i nvol ve the i njection of
"naked DMNA", i.eln alpsmlcalaedp{dkléf e irventicms an ARI atrmeerabsmeclmtldb iposones,

cells, or an eS|d ui ab e cafrl T i Nj ection
of DNA encod%ﬂﬁd%FBg%%gﬁ §%¥BN ]L h%m“wkgﬁﬁ?g | ﬂ&%%% er
results in tdhenppaiitatona sﬂflcttuh®v1thl‘sﬁbs£1ltlrentsl’gemhll}skrmwar1n theeartsi t e of

pr'ot ei n_encoded BYeEHS MR LgmERRLS FE e PR Rt BB ORI fiaked DNA
conpri si ng (BddihroR0 eREHHBY 2N 5AMRlorouddl, §BlonfoupdcdPLBbroatRilj 92j ected into a
subject to elicit _an i mune response tq the API 15

20 iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl)
uracil, 5—carboxymethy]am1nomethy1-2—th1our1dme, 5-
carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, inosine,
N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-
methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-

25  methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil,
beta-D-mannosylqueosine, 50-methoxycarboxymethyluracil, 5-methoxyuracil, 2-
methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine,
pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-
thiouracil, 5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid

30  (v), 5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, 2,6-
diaminopurine, and other base analogs.

In another embodiment, the oligonucleotide comprises at least one modified
sugar moiety, e.g., one of the following sugar moieties: arabinose, 2-fluoroarabinose,

xylulose, and hexose.
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5.14.3 Inhibition O APIs To Treat Al zheiner's disease In one enbodi nent of
the invention, Al zheiner's disease is treated or prevented by

adm ni st ve@bom46f a conpound that antagoni zes (i nhibits) PORUR&vVIBHESS)
and/or function(s) of one or nore APlIs which are elevated in the CSF of
subj ects 20 having Al zheiner's di sease as conpared with CSF of subjects
free fromAl zheiner's disease. Conpounds useful for this purpose include
but are not |i m TegkttagotBstembbBimensg el dligomeieofidnebnipraeyae iast candf dler i vat i ves

containing the binding region thereof), APl antisense or, ribozyme nucleic
ol e, "and radreng meditisd PeroBt i Bk bR A T RRpog Bt o

"knockout"  gndamenaliothibhte f HHeliHomnayatd QrpbalekisantiegOEbI nati on 25 (see,
e.g., Capecgﬁli @1989, Sci ence 244:1288- 12&325515;& Q her conpounds that inhibit

APl functi ormtayiphnsphonaigt 3¢ 4led Phespheidestyr, adosmpretah ojp prplogsdays, e. g.,
assays fa@r tdjgncabjlity of a test conpound to inhibit binding of an APl to
another protein or a binding partner, or to inhibit a knowmn APl function.
Preferably such ilmpétinetherrenibodimesh fhecpligpnuciaotidois @p otanometid cul ture, but

ti L : L I I
e used 1o QUreRR RS AR ERRL D IR LIGUIE Bt LBt dolde Moy P2 Ton of
t he conpoundchybidsed g adrhplementary RN Aeini whish, tomdraoy toithe nsueld-arssais steands ut il i zed
to det ' t he effect i fi t '
e o e BEn B0 b S ARl M SRR AT b e, o

descri be@ i n nor ghdetigdnuciestdhay be canjgdtéd ©uheheranslodilsrent, a paptiderpound t hat
inhibits an APl function is 106 WO 01/ 75454 PCT/ USQ1/ 10908 adm ni stered

t her apeut i cdlPydizgiog aggeyadLeesdgiing aget AraBspoftagent; MAN{IHEECESsed CSF
llevel or fungdigRakepctivity of the APl (e.g., greater than the nornal

| evel or desired ['evel) is detected as conpared with CSF of subjects free
from Al zhei mer' s Oligosecdeptidesrof shepecior may Re gynthesigedhcsandaidgeethadst hods

standard in bR, 8f fhe GAN.. .ﬁﬁ%sg%g%pmqn&@d Bﬁ%fé;}gﬁxeéi% (BhEpse in an APl

| evel or function, as ou ove. Preferred APl "inhibitor conpositions
i ncl ude $maldommer@diy avsilable Eom Bisseachyl/aplied Bibgpeemsdeitd.ons examplesss. Such

snmal | nol ecul,es . can .be identified b . l ri bed

erei n 10 ProspiRRipfe bERLLURR B hOGpIRBAET e REROTRE BB H 120 ap
expr essi on (398 hiubll Aeids Bys. U§3207), ARdimalntiplespisaate pligbrdcleot@ies da beThe present
i nvention provides the therapeutic or ophyl acti ¢ _use of | ei ¢ aci ds
conpri si ng d’treﬂaée;j%y usp ng?ﬁ@&g@tﬂoﬁee@asfﬁgl[yn% élpa?#ﬁ éélﬁ%%t a{[).019a§§ R& or cDNA
encodi ng an M. AQKd. BcPUISIAI gF17448gueDf . As used herein, an APl "antisense"
nucleic acid 15 refers to_a _nucleic _acid capabl e of hybridizing by virtue

of sonme Lequence I ety smbadigEnt (hevd antieremyreisrcidpt BRANAHT Br abl y nRNA)

encodi ng an MlycedRGacellularly by transcription from an exogenous sequence. For example,

a vector can be introduced in vivo such that it is taken up by a cell, within which cell
the vector or a portion thereof is transcribed, producing an antisense nucleic acid
(RNA) of the invention. Such a vector would contain a sequence encoding the API

25  antisense nucleic acid. Such a vector can remain episomal or become chromosomally
integrated, as long as it can be transcribed to produce the desired antisense RNA.
Such vectors can be constructed by recombinant DNA technology standard in the art.
Vectors can be plasmid, viral, or others known in the art, used for replication and
expression in mammalian cells. Expression of the sequence encoding the API

30 antisense RNA can be by any promoter known in the art to act in mammalian,
preferably human, cells. Such promoters can be inducible or constitutive. Examples
of such promoters are outlined above.

The antisense nucleic acids of the invention comprise a sequénce

complementary to at least a portion of an RNA transcript of a gene encoding an API,
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antisense nucleic acid may be conplenentary to a coding and/ or noncodi ng
region of an nMRNA encodi ng an API. Such anti sense nucl eic acids have
utility asooompasunds that inhibit APl expression, and carChESuswdosi n t he
treatment or prevention of 20 Al zheiner's di sease. The antisense nucleic
acids of the invention are doubl e-stranded or single- stranded

ol i gonucl eoti des, RNA or DNA or a nodificati-on or derivative thereof, and

can be di re(p&éfyraalgl AihRinSh e6REnt Qi HEAPL WlowRkaslakseRitd ddhiphe@ntadkygr | y by
transcription of exogenous, introduced sequences. 25 Thgg nvention further

provi des pha%th%émqf@aﬁd BARhEeFsdo S SCORTRSE | COmMPmentary 2 adf ROFEny

effective anpuhinef" AerBRba @&Hetee rmnwseheé&e ﬁ&dngg sullierR
phar maceut i cal I}/ acce table carrier, vehicle or | uent. | n another
€

enbodi nent , mvf@htylt@he phle\d lidbsidive tpdsa stringent poriitising (e, Ry expr essi on
of an APl ”‘éﬁi gaxglc&?d@ REBHBRGE, h;@nalza{@fl wgddwao&empm& ($D $ejl 30

conpr|3|ng pr ovi an effective anount nposi ti on
conpri sing navi BRFIA a&ﬁit@m&bﬂnhmgmnalas:&@%% $ID® af 6dLKhtor owoderaly ant i sense

nucl ei ¢ aci d uses _.are.descr.i heddi i N 4.5 API
Ant i sense N&ﬁT”ﬁgf’ cglgf@%mfa%lpw%,wf}igﬁa%%&?@/gg@}f %Bgﬁg%@(\g%wﬁ\% ﬂ%antl sense
nucl ei ¢ aci daNA[ferntihg aktableasaples;iix thewaéeecﬁtdbﬁlﬂsstanﬂedmm prieéee atdlgic

ol i gonucl eoti des ranglt%g@%tgm 6. to L?lo ol | ucI eotides.. In specific

aspects, th&ci@pidghelic Aupley D B l?ﬁf& f’f tiwlex fggmatign ay1

nucl eot i{des ,beagsay&la%e aB06y tﬂ%%ﬁﬁid \dﬁlsdep&fd AtbotiERs Heg%{éwofnucl eotides. The
ol i gonucl eotides can be DNA o RNA or chinmeric m xtures or derivatives or

nodi fi ed versmglkicpigeend t@dan&ﬂaﬁf tB%ant’s?Fl?f@ muclei aeidd Sans e BigBPREEs t r anded.
The oli gonuqﬂlf@mhﬁ& IR LRI hREk Bhse hﬁgqné%aﬁ§W1tH'ah RN erGiAE afii €ty, or

phosphat e bac he ol i gonucl eotide may include other appended groups
such as peptARlésnayagpenisandsatl foraca stalilatepler @niripdaxt astbe oass makidek €die nenbr ane

(see, e.g., t

86: 6553- 655@%1% g\ Bin Bberpart? é?&?g%%%rEB%%LSW yEShoade o g 652;
PCT Publiiscatprasadides to\#terBiné 814 ingopdihtiof fechybediesdommmpldx, 1988) or

bl ood-brain barrier (see, e.g., PCT Publication No. WO 89/10134, published
April 25, 1988); hybridization-triggered cleavage agents (see, e.g., Krol

et al., 1988, Bi Gﬁatﬁhmhaw@suéu%@fQ?BAn@erenseiNncw@Ablaﬁi ng agents (see e.g.,
Zon, 1988, Pharm Res. 5;539-549). 15 In a qa rticul ar aspe]ct of
i nvention, an APITP&APT %@ﬁ%‘@"&}l‘?lﬁ‘ﬁ)ﬁﬂéq e8the deed tg trepf o preyeR) A Hieé@%rrsabl y of

si ngl e- st r anglegke[Man HENErotl ABIQOHESPhdsER i dXF mdtbjédtgshsp&tedmy posi tion
on its structure with substl tuents generally known in the art
20  having or suffering from Alzheimer’s disease. In a preferred embod1ment a single-
stranded DNA antisense API oligonucleotide is used. '

Cell types which express or overexpress RNA encoding an API can be
identified by various methods known in the art. Such cell types include but are not
limited to leukocytes (e\. g., neutrophils, macrophages, monocytes) and resident cells

25  (e.g., astrocytes, glial cells, neuronal cells, and ependymal cells). Such methods
include, but are not limited to, hybridization with an API-specific nucleic acid (e.g.,
by Northern hybridization, dot blot hybridization, in situ hybridization), observing the
ability of RNA from the cell type to be translated in vitro into an API, immunoassay,
etc. In a preferred aspect, primary tissue from a subject can be assayed for API

30  expression prior to treatment, e.g., by immunocytochemistry or in situ hybridization.

Pharmaceutical compositions of the invention, comprising an effective amount
of an API antisense nucleic acid in a pharmaceutically acceptable carrier, vehicle or
diluent can be administered to a subject having Alzheimer’s disease.

The amount of API antisense nucleic acid which will be effective in the
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The API antisense oligonucl eotide may conprise any suitable of the
followng nodified base noieties, e.g. 5-fluorouracil, 5-bronouracil,
5-chl orow@oi/f3456 20 i odouracil, hypoxanthine, xantine, 4PaU@®syl/®YISOSI ne,
5- (car boxyhydr oxyl net hyl ) uracil,

5- car boxynet hyl am nonet hyl - 2-t hi ouri di ne, 5-

car boxynet hyl am nonet hyl uracil, di hydrouracil, beta-D gal actosyl queosi ne,
i nosi ne, Nﬁmampmﬂfﬂnlydlmdtém&mse danﬂnetdhlthuahbmandardmnhyll tedhogjups,

2, 2-di et hyl guani

Iaden nethylcyt03|ne
5- net hyl cyt osi ne ﬁltﬁl«gr‘?f”ﬁ?tgéﬁm‘fng %’f‘%%? é%ﬁ?fx%(g%wns BinprtitEdnd%
5- et hyl am ﬂﬁb’fEIAEPYthfséﬁ‘sb huclBic rateitmmgmmtmaf&t hy ﬂlp(?sofﬂés Qmibla)@aﬁmles or

bet a- D- mannosyl queosi ne, oxycar.hox I uraci | met hoxyur aci | ,
5= eyt ¢ SRR A a1 i A B O, HOrBOSBP T 50

wybut 0X0gi NQed BREMERLRGInkd relASOSH tREAPRarkiBdrde ¥icR$¢ Afds. _

5-net hyl -2-thiouracil, 2-thiouracil, 4- thiouracil, 5-nethyluracil,

uracil -5-oxyacetic acid nmethylester, uracil-5-oxyacetic acid 30 (v),

5-net hyl - 2-t hi oug—qgwll ?bl&ﬁ,@%i;%@AM@ﬂlg@ng%g%@ uracil, (acp3)w,

2, 6- di am nopuri ne, se anal ogs ot her enbodi rrent t he
ol | gonucl eot i de &omhesemb@mmb@amnm ofoliclidinel’s Ch&ﬁ@@rmm)‘beeétmehoéatfgi one of

the foll ow ti,e i Iose and
exose. 105 BEraor nefBh et el eRaR Y hult e B ARRaRE ere Y’ OT

ol i gonuabeotthajAPhﬁrmpmJuMnauthl vedAsknoomezend "knhek- éml"lrrlm:)ngp oradple ihelgix phosphat e
backbones: rot hioate, a phosph t.hi oat e

phosphor ami d’@)‘{) ‘%g ‘gccreé‘s“ﬁ?% B’fﬁf?sﬁﬁind’g_?‘é?’% gdllﬁﬁlblé ArRSPdh é111?1° QRLr tple

net hyl phosphenah®lecalds &k kydd tp hosphetthd asivRY, exprefsanRe@ithdsis cﬂltheag&nanal og of
5 formacetal . In yet another enbodjnent, the ol Iﬁﬁ‘ﬁ Hcl eqtide is_an

a-anomeri c e8Fadisiihe PRb AR dus japmelionRisbp sYmRipmy shaEhemer §diseast miiLpeci i ¢
doubl e- st r angigchudd ybiyivd Aeitbrlcd t&%ﬁée‘f‘d}%ﬂﬁlﬁf ¥pR¥oh Bf MAuGHS orGRRiRAsK tO the

usual O-units, the strands run parallel to each other (Gautler et al.
1987, NUél . tancgestcggnq?ééechrllsue@&ah%wﬂr,ﬂquom@ndm@ of Py anileduiss predec epwie

conj ugat ed t0,RR05Me Ll e, e.g., a peptide, hybridization triggered
cross-1i nki ng agent, 1transport agent or hybridization-triggered cleavage

agent. di gonucl @aquglms nmﬂecuhedq:sngned\tq qatalyt'uyllsbcéeaszy getrasRNAdrapseriptsandar d
met hods knovvn t g gynt hesi zer
a}%{@? & %P? fised 1o Pli% nlltI %g?s?atmg f %PS%P % Ia

(such as ar 615" y ava rom B |éd Bi osyst ens,
etc.). As exmrpbeSexprgkios phthb(géﬂm madhet. odSegengudllCﬁdhtedaﬂomyuIﬂe:aaymt hesi zed

lrjr)ét Lgﬁprf@ts Bﬁgﬂg{”&%ﬁe glgﬁ]&%q %cg@%%%%@)?ﬂ '\%;aéver et eﬁ ?§9OR §c1enc%3%4§ %9?2) and
1225).

Ribozymes are enzymatic RNA molecules capable of catalyzing the specific
cleavage of RNA. (For a review, see Rossi, 1994, Current Biology 4, 469-471). The
mechanism of ribozyme action involves sequence specific hybridization of the

25  ribozyme molecule to complementary target RNA, followed by an endonucleolytic
cleavage event. The composition of ribozyme molecules must include one or more
sequences complementary to the target gene mRNA, and must include the well known
catalytic sequence responsible for mRNA cleavage. For this sequence, see, e.g., U.S.
Patent No. 5,093,246, which is incorporated herein by reference in its entirety.

30 While ribozymes that cleave mRNA at site specific recognition sequences can
be used to destroy mRNAs encoding an API, the use of hammerhead ribozymes is
preferred. Hammerhead ribozymes cleave mRNAs at locations dictated by flanking
regions that form complementary base pairs with the target mRNA. The sole

requirement is that the target mRINA have the following sequence of two bases: 5'-
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prepared by use of controlled pore glass polyner supports (Sarin et al.,
1988, Proc. Natl. Acad. Sci. USA 85:7448-7451). 20 In another enbodi nent,
the APl amoosense nucleic acid of the invention is produR€duso1/10908
intracellularly by transcription froman exogenous sequence. For exanpl e,
a vector can be introduced in vivo such that it is taken up by a cell,
within which cell the vector or a portion thereof is transcribed,

produci ng arny@st iIRReAstdEdLind pasdudtion (RNAhnREhchdBbdZe sivall knSWweilin 8 vect or
woul d contain a sequence encoding the APl 25 antisense nucleic acid. Such a

vector can rt%%ﬁfwdéﬁﬂ%séﬁgﬁd%ﬁ’felg‘égydﬁé@@% SHosYieleeplpr BiolRexdpdt ed, as | ong as

it can be trm&%a{ﬂo@%@ hachhRene ve Desdegited fotimensRsRNGw Yok gheevect or s
can be constructed by reconbi nant DNA t echnol ogy standard in the art.

Vect ors can eBeeciillaSieue: 4.wingead33) and ipdhepleff Rub@erldch, Y988, Mature, 33de X or

repl i catison Y. eURLRSS] Rl IBIMELL B0 rfEkAS in RX@ISSS1 on Of the sequence

encodi ng th antisens can b y any pronot known in the art
to act in namul iPaaferablpthef réoaphy islkeugmesredsel that theQuesvagerresnghitios sitis be

i nduci bl e or, constitutive. a of.. such onoters_are..outl i ned above.
The anti sendefadin ¢ 2ehas B TGS enduit SRt Al b il Grfithol e

conpl enment anyiningizéihe lir@asélldarposumudaionfof asm-FfaAidnaBIRBIA tetnsafpta gene encodi ng
an AP, 109 WO Q1/ 75454 PCT/US01/10908. preferabl h n ne encodi ng
o APl However , HBEBrOES COMBPERE R iR ARN SO RPPAIEStSS ot
requi redo A (BEEHERE CCehoRd BHRNaS"Y such adthe be@mht dc@@mbiuflyed an RNA, " as
referred to herein, nmeans a sequence having sufficient conplenentarity to
be able to rhgrhwmera hermaephia(knagerthedyRartli-dhEVs BNGY andihghta bserst v i ngent
condi ti ons cRARGLSY AekcRYRN iy atl 8cH &&%m%ﬁ&m&a@%ﬂ., 198 fRlegicd SDS) 1
mM EDTA at 65 * C and washi'ng in 0.1 xS SC/0.1 % SDS at 68 ~ C, or

nmoder at el y 228rYHefg8t Zagriail Ceend 98® Spichesi 2. delshl ndang c0al2A XA 0. 1% SDS at
420C ) with f 1.0G: oodin &

doubl &- st r ada= Ay o PR hR R hBRlaRo R P ap bRl UG TE RIDI200 o qup ex
DNA may ttShusyléiteestydthfentring.r Bgnexd Cochyti§60 Qelvedy , 2W7-Dkd).atbaedi-tyfehe ability

to hybridize. wll|l depend. bot h.the degree. of. .conpl enen i1ty and the
engt b of ¢ PoapeCERERT s8R paR ot L ENER Ay SR RERRRANA T

hybri di zi ng segieh&d whaaeif@y cledvagdoitke AageRNAIbRE phes ThetihvariolNA encodi ng an
APl it may contain and s(t:ill forma staple du liefftt or triplex, as the case

may be). Oné&CURRasies iasy CpahelyRy Hbezymesuigh fasgehe PPULIEVHE e of

m smat ch by WsRn&s gk aRdaésontiR tHe/ReEebaag the AFgt ermi ne the nel ting point of
the hybridi zed conplex. 5.14.6 erapeutic Use O APl Antisense Nucleic

Aci ds THO APl antisdeRSeniiteieirproagt i oRAyBe @B Becqrapasrdalmestiligh event
Al zhei mer' s oligonucleotides (e.g., for improved stability, targeting, etc.) and should be delivered

to cells that express the API in vivo. A preferred method of delivery involves using a
DNA construct "encoding” the ribozyme under the control of a strong constitutive pol
I or pol Il promoter, so that transfected cells will produce sufficient quantities of the
25  ribozyme to destroy endogenous mRNA encoding the API and inhibit translation.
Because ribozymes, unlike antisense molecules, are catalytic, a lower intracellular
concentration is required for efficacy.
Endogenous API expression can also be reduced by inactivating or "knocking
out" the gene encoding the API, or the promoter of such a gene, using targeted
30 homologous recombination (e.g., see Smithies, et al., 1985, Nature 317:230-234;
Thomas and Capecchi, 1987, Cell 51:503-512; Thompson et al., 1989, Cell 5:313-
321; and Zijlstra et al., 1989, Nature 342:435-438, each of which is incorporated by
reference herein in its entirety). For example, a mutant gene encoding a non-

functional API (or a completely unrelated DNA sequence) flanked by DNA
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di sease when the target APl is overexpressed in the CSF of subjects
suspected of 20 having or suffering fromAl zheiner's disease. In a

pref errewenbodssrent, a single stranded DNA anti sense API POT/Ugarmwedseot i de
is used. Cell types which express or overexpress RNA encoding an APl can be
identified by various nmethods known in the art. Such cell types include but
are not limted to | eukocytes (e.g., neutrophils, macrophages, nobnocytes)

and resi denthogldgsus® ther@ogenass geaeyaimsf,th@tddaig Iegbhssor eeilkiapadeias! | s, and
ependymal cells). Such nmethods include, but are not

hybr i di zat i &t tia aepe eaeodipe sl Fancherised &R oxwithoyta, S@lectablwmﬂiﬁt R

hybridi zati ofheqglQt SQE&BbIQ}fngeg't@ﬁfﬁﬂs%t cellfthat &xpredy B itbakhOmivoobser vi ng
the ability ofg fromthe cell type to be translated in vitro into an
APl , i mnoé@@ﬂ}ﬂn oféhedDNAwoastlplﬁeV@rt@re@ecblgpe&@gouﬁ)rchbl}aat% wgeltsipom a

subj ect n tyent, e.g., by
[ m"runocyt%(aalch}tga(r%mg%?)?/oég?he|t%ilrrggtbgD % 3%5%‘ rg%?%sgér}te B;Hlﬂj r?gsugg(t??lgg? conposi tions
of the i nveragiioufurad (ﬁtﬁbirwlmrmgmélﬁcaﬁcmet;tES/@Hdm@untsten@fcelésmaAFbF: usgdttpsense
nucleic acid in a har maceut i bl e rr| higle or diluent
can be adnmi f°R¢EF L Spﬁﬁjwé@ ﬁa\% ‘ﬁcgt /—gi?t enefre?r gfjf.h%négsséé‘ﬁ The anount of
APl ant i senseapssctl, @D€7 @i Thowtpsal) 1989, kube). dldwestd this apprdahtecan]b]:&dﬁ/tt&d)ll 75454
PCT/ USO1/ 10908 t r eat nent gie AI]I zhei ner's %lsease can 5 g mned by
standard cl it esgin ?‘Eﬁﬂﬁlp&ﬂ’ %G&OI@E@&?P & MBS AR Hires b*éfiﬁt‘t cal
CONMpPOoSi t100NSr ¢RI tditNOreQiRdQfte uﬁmoeusﬁiglap@@pm&emﬁﬂ vastedsei ¢ acids are

adm ni stered via |iposones, mcroparticles m crocapsul es. In various

enbodi ments of t HetemaiEsHy. tb%endﬁgﬁlﬁu%‘?iﬁﬁfﬁé%?‘t ?ﬁﬂ‘&enﬁﬁ’ﬁﬁoﬁ’é‘g a8 AFLg# B% achi eve
sustained r %leﬁﬁ@@‘)}ptfaf_%tlﬁg é@&y%ﬁnh@l@&ﬁﬁ sEHeh&S Eorﬁﬁbﬁéntal% td the feduldidhi t ory

Ri bozyme And Triple Approaches | n another enbodi nent, synptons of
Al zhei mer' s rdgiseafsbe gty (be, therstricoremneter angipr qé@n@aﬁtm@rmﬁeplpévlm of an AP

or APl actiy trhgtmt&( thav bfégeétg E‘?Igsﬁlﬁﬁt%ﬁft}@ L %&ﬁ@&%gﬁtpg Ithe ]AQ’IEIK' ﬁréﬂseﬂs ) $8 nj unction

with well - known gene nme or e thods to
decr easet@eﬂmdg(ﬁasmaemhy,d{elm AP, Adtivatdei Engﬂksoééﬂ) JooEGAyHelemy et ri pl e

hel i x nol ecu 0 dul the activit r essi ynt hesi s
of the gene? eft%()gdtsﬂlbﬁf%eg Claﬁga’?ﬁiﬁg’ ?W%eﬂ%? %\’fﬁe&g?sﬁ%yss}ggp?gﬂz

Al zhei ner' s glsgease. Such rml ecul es may be designed to reduce or i nh| bi t
expression of a nutant or non-nmnut nt ne. es for the
production and ug\u@ctﬁc agiftmolset %968 gyse ﬁ%ntpift%ekggtma I?Ibfcof Hﬁg‘?j‘ @‘f“’%kl Il in
the art. R R@Z¥ARHPRIEEUNESABEI M8 EiRdufPicaingld #ahded MmRaviSosg@be MRNA
transcripts encoding an APl can be used to prevent transl ati on of target

gene nRNA arfigoxynuplepiidesr Ehe kagpeampasiian of theseeoliganisleotdesapyst bg dgsigned g, | " pCT
Internati Ona[[) deﬁIthé ﬁ‘ffﬁé 12x formation via Hoogsteen base pairing rules, which generally

require sizeable stretches of either purines or pyrimidines to be present on one strand

of a duplex. Nucleotide sequences may be pyrimidine-based, which will result in
TAT and CGC+ triplets across the three associated strands of the resulting triple

25  helix. The pyrimidine-rich molecules provide base complementarity to a purine-rich
region of a single strand of the duplex in a parallel orientation to that strand. In
addition, nucleic acid molecules may be chosen that are purine-rich, for example,
contain a stretch of G residues. These molecules will form a triple helix with a DNA
duplex that is rich in GC pairs, in which the majority of the purine residues are

30 located on a single strand of the targeted duplex, resulting in GGC triplets across the
three strands in the triplex.

Alternatively, the potential sequences that can be targeted for triple helix

formation may be increased by creating a so called "switchback" nucleic acid

molecule. Switchback molecules are synthesized in an alternating 5'-3', 3'-5' manner,
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20 W90/ 11364, published Cctober 4, 1990; Sarver et al., 1990, Science
247:1222- 1225). Ri bozynes are enzymatic RNA nol ecul es capabl e of

catal yzi movhessspeci fic cleavage of RNA. (For a review, BERURnE®P(8 1994,
Current Biology 4, 469-47 1). The mechanism of ribozyne action involves
sequence specific hybridization of the 25 ribozynme nolecule to
conplenentary target RNA, followed by an endonucl eolytic cleavage event.
The conposi tshdnthafthay baee yaewnblisc odestrandisita dupikude tleneheostharpr e sequences

conplenentary to the target gene nd st _include the well known
catal ytic s&YuuHEge ﬁ’@%ﬁ‘%%lf’bfgéa fi67? t%l&f’%%g’ﬁb@n ?rlfyﬁling&%scfﬁi’ﬁce, see,
e.g., US Ratarh otesradd93ddgiex. Which is incorporated herein by reference
inits entirety. 30 Wiile ribozynmes that cleave nRNA at site specific

recogni tion sequéh@REsCIERadimass Whsen the 2pHsER OO IR ENRIB AP IHGMERCUES |, ¢ he
use of hammeghead l‘iér_@i‘il%i/c”ﬁ%iz%étofiil%@ift RlufaffzenbiREBrBRRAL i JRQBYK MRS 1! eave

MRNAs at | ocations dictated by anking regions that form conplenentary
base pairs vgdhhiquheay ae eféiciepinaducpive inhgliethe prangoiiptimeiple kelixha t he t ar get
MRNA have t i e fBNR o 7 4

PCT/ US01/ 103%§§18H&Q§ﬁtﬂgn[%éﬂ%b%2§t§)régc i on Fan ?%drb 1?(13131 i;hgﬁ?}{%l%gs o v

hanmer head. rARidizy thessitigionehdy ddsowherein the doaceantratiemel AR pdessaimdydd nore ful |y

in Myers, 1995 l.ecul ar Ri ol o d Biotechnpol ogy. A Co ehensi ve Desk
Ref er ence, @@I‘Lérﬁ%%l? E%%FSS{YBPRIEW%?E&GF%%%& spect ﬁgrtﬁeﬁi‘“gfﬁﬁ%u, page 833)
and i n Haselsabstantinlly Aefilablebels 3088 vityNsftagere erddding a8 APHas Haintaiaed) gade whi ch is
i ncorporated herein by reference jnits entirety. Preferably the ribozynme
i s engi neer dBF&RY BHAE I todP%%ﬂPﬁ%@tQ@iléﬁ?ﬁl?lF Bﬂéﬁloﬂeé‘fmie%&af ?P(?éilee%i’%near t he 5'

end of the rERNAANSABT hdt &xiBiPHBkmall gefe actitRy hi¥h @B oeEdntAh %ca@d _
m nimze the intracellular accunul ati on of non-functi onal transcripts.

The ri bozynesgsceptitinie phrasayenhatisepse Atboane P Eiplefeliy deatragaissrdsii®onucl eases

10 (herei nafigred GaEdivos, iﬁii&%xém;'e}ebz BelbeAS chddeso@x @i cur s
naturally in Tetrahynena 't hernophila (known as the I'VS, or L-19 |IVS RNA)

and t hat!Bhagréseigrmormrt ARkian &k yo-démsipisidnein loydeT Homaisntalebp reghiite bvelagifor at or s
(Zaug, et al I%t%vqé,, Sci ence, 224, 574-578; Zaug and Cech, 1986, Science,
231, 470-475A§P aug, et al., 1986, Nature, 324, 429-433; published

| nt er nati onal patAaritenapRNIACadi A Nthoz ik, 884 GiBOIE]likSndiyculisiof gesi ty Pat ent s

nave an- e gHEBUELMBLPT DRRFPLR Sy R AL A SeaRt BrirE R e bR
sequence wheneRN/ehokkelay ageisaissddnBoteariiede ilidd tadi@squps e ehenfibedlyl nvent i on
A el PR TR DN A

art such as for example solid phase phosphoramidite chemical synthesis.

Alternatively, RNA molecules may be generated by in vitro and in vivo transcription

of DNA sequences encoding the antisense RNA molecule. Such DNA sequences may

be incorporated into a wide variety of vectors that incorporate suitable RNA

25  polymerase promoters such as the T'7 or SP6 polymerase promoters. Alternatively,
antisense cDNA constructs that synthesize antisense RNA constitutively or inducibly,

depending on the promoter used, can be introduced stably into cell lines.

5.15  Assays For Therapeutic Or Prophylactic Compounds
30 The present invention also provides assays for use in discovery of
pharmaceutical products in order to identify or verify the efficacy of compounds for
treatment or prevention of Alzheimer’s disease. Agents can be assayed for their
ability to restore AF or API levels in a subject having Alzheimer’s disease towards

levels found in subjects free from Alzheimer’s disease or to produce similar changes
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20 As in the antisense approach, the ribozynmes can be conposed of nodified
ol i gonucl eotides (e.g., for inproved stability, targeting, etc.) and should
be del i vavedy/74464 cel | s that express the APl in vivo. A pre¢eusadosst hod of
delivery involves using a DNA construct "encoding" the ribozyne under the
control of a strong constitutive pol 111 or pol Il pronmoter, so that
transfected cells will produce sufficient quantities of the 25 ribozynme to

destroy endagesidmertalNhifACAsdIMb A gheifilr’ saiigtaden M PouhdsaibRl tatdsfe  Because
ri bozynmes, unlike _antisense nolecules, are catalytic, a lower j|ntracellular

concent rat i oW PisARIdgYALY ik sPBiectdrying Akheimes ¢ difes G%W%ﬁﬁ leyglpionaditon can al so

be reduced hyp; b&@ﬁ%& ﬁ%mgh@%e kGl B pRYice shﬁi@argﬁ%emce@zgérﬁﬂentm APl or
t he pronoter of such %éqh using targ ?ed 30 honol ogous reconbi nati on
c1m

(e.g., see Snindmoslelsef 6198156213&!&%1?5‘611384?5 I%bcozrawundﬂfﬁbﬁ\lﬁberedﬁ@g
Capecchi 5 1 I T al §m313 321;
and Zij | strgﬁsé:?vegfolr %Stggéq@%ﬂru g%%i%?%&m ,Sronc%ﬁgeg?‘%%

i ncor por at ePréfgrred Eéohnelnge nhmnmaasanym gﬁltéecanphqr@usyf))llomb}ewmabz%mn,a mut ant
gene encodin a.no nal AP etel unr el af sequence)
fl anked by CRECHHNS & 888k blort S fe TR 86% B Fhfsd
endogenous (e fgeiSubebisshizeat belisad td@@eﬂnmcmdater@ggd,&tcjfn;baTﬁgM@ﬂ&gof t he
gene encodl ng.the API) can be used, with or, wWithqut a sel ectabl e marker
and/ or @3&% 18 dewilopgenh WSR%qancet W%f&ﬁtca%mesastaﬁéﬁm@}epr ess the
t ar get g|@ne ik ¥ linidaN&i€dakd. on of the DNA construct, via targeted

honol ogous reconbi nation, results in 5 inactivation of t he target gene.
Such approaches dt BATORE EBRAIRENt, 18 Hio@gsayheanhe caigh PRVRSHS fiel d where

modi ficati Or}@%ﬂéé&ngﬁvé SR YARE fvelvEdn acs%jea SRR RE tHﬁ@c@nﬁlﬁe irgenerate ani nal

offspring with an Inactive target gene (e.g., see Thomas and Capecchi,
1987 and Thowpwowd ke 8desiedsfiagt upsoweh eell typ¢si s approach can be adapt ed for

use 1n humans pr e Aetaddie: 140 fapg&tn RGO SR BBl ik 6

adm ni stered 10 or targete uired site 1n vivo usi ng’ appropriate
viral veét orgior toétlastteugmahmmmsmcluﬂmg butdmghmﬁedstoafaqs,rms,lobwkaf cawgene encodi ng

an APl can be .redu etl deox r nucl eot i seguences

conpl enent ar§PESY H’%’%gseaér %a{) WVO %fr?l%)f{ ar%gm&&tﬁaglof'? O RUMTANS Y d o ne

pronot er andhifal e;malaruyaeﬁl)knb@n ﬁIOﬂhHlaltt hiapibe ubedl | Eakmplsd sfminmel esodelsaf prevent
transcrlptlon of the. gene encodi ng thﬁ APl in Iarsgt%t cells in the 15 body.

(See gener al‘tgheipgy geigease gglpde, H't%rea?f inpiteg,te, gnispals thalgagiess @ein g 4- e ene,
et al., 1992ui1ANRIZNmE: sﬁf‘s@z?se )[3 aR00id pécudli (AP, MREK thal 992, Bi oassays

14(12), 807- 815). Nucleic aC| nol ecul es to be used in triplex helix

formati &9 f IvereKEressHRMSnYIHYPOAPY 1anmasds that qversxpisss fhemppidsledd (Bwent i on
shoul d be S'aﬂ%ﬁs fhbf &B%QF%%r&Qﬂﬁfﬁsled’Solf) (see, e.g., Higgins, LS, 1999,

Molecular Medicine Today 5:274-276). Further, animal models for Downs syndrome
(e.g., TgSOD1, TgPFKL, TgS100B, TgAPP, TgEts2, TegHMG14, TgMNB, Ts65Dn,
and Ts1Cje (see, e.g., Kola et al., 1999, Molecular Medicine Today 5:276-277) can be

25  utilized to test compounds that modulate AF or API levels since the neuropathology
exhibited by individuals with Downs syndrome is similar to that of Alzheimer’s
disease. It is also apparent to the skilled artisan that, based upon the present
disclosure, transgenic animals can be produced with "knock-out" mutations of the
gene or genes encoding one or more APIs. A "knock-out" mutation of a gene is a

30 mutation that causes the mutated gene to not be expressed, or expressed in an aberrant
form or at a low level, such that the activity associated with the gene product is nearly
or entirely absent. Preferably, the transgenic animal is a mammal, more preferably,
the transgenic animal is a mouse.

In one embodiment, test compounds that modulate the expression of an API
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20 deoxynucl eoti des. The base conposition of these oligonucl eotides nust be
designed to pronote triple helix formation via Hoogsteen base pairing
rul es, wiwehigaserally require sizeable stretches of eitpher/vpurioness or
pyrimdines to be present on one strand of a duplex. Nucleotide sequences
may be pyrim di ne-based, which will result in TAT and CGC+ triplets across
the three associated strands of the resulting triple 25 helix. The
pyrim di ][le- hfdiber}iﬁb@ﬁthh@éhtmgaﬁ\aiﬁiﬂealdxafgﬁ nﬁwﬁdtgmk?glrsj ITabfbitsQalﬁl guitteb ne-ri ch
region of a sing strand of the duplex .n ar el orientation to that
strand. In P’aﬁﬂbipfq??fﬁl?ly AoR-fapen %Pg rﬁ‘iﬁegc,fﬁq %@h‘ﬁﬁlﬁsﬁgs@ﬁ%%%ﬁowq‘?at are
purine-rich s¥ﬁc96m&é%ﬁ&?ésﬁlg t_h@ﬁpi ah Be@drduh K R thaf enthodfSdne Wasst c%igﬁﬁﬁd nol ecul es
e a

will forma tripl elixwith a DNA duplex that is rich in pairs, in

whi ch the mef apentipl egmpayvad fiadpyieistersd ferdhe gnigals, gl theelicel BaeE singl e strand
of the tar 9%5&90%3%%&%6'533@%;%9& thBre BF%s f'deRhfinSd. 2K tQPSordend tHaf €e strands

in the triplex. tern , the potential sequences that can be targeted
for triple kbt he ekprepsion efran il (et plyrelits 9§ A8Ish yancheddanitifigd by eampasing ed

"swi t chback® clej i o ' . - hesi zed
in an alter ﬁl}atetq ?Y\eégfa&l-e ggl,ccqeodggﬂ&r%rﬁ@rr W’g@%%g‘iﬁ%gg%%@%ﬁﬁ%gos such
t hat they baseppdbdimalsttieatet msth aoese cahpaund with tie ldugdloétheadl(s) bren t he ot her,
elimnating t cessity for a sjizeahle stretch of either purines or
pyrim di nes r‘fﬁ%g?mparneaé‘@ﬁ%l of)ﬁro%g% @?gﬁge%?c{‘é{m&iﬁﬁ?%??c?‘ﬂp%ﬁ ' enbodi ment ,
wher ei n 1the TegtnigRNESow oY BEskilDin the hipts Healséktordeleaaiik @& mRNdesar i bed
herein are utilized to inhibit nutant gene expressjion, it is possible that

the techni GIRICTRIRYCSofoBE¥aMPIG it 914 hybadiediopy Thapiprk Mayer Ma%AedE pti on

(triple heligifRkd forRHS AL dtRBrs ARtk S@AFBund. | bozyme) of NRNA produced by
normal gene alleles of "an APl that thé situation may arise wherein the

concentration of Inmothsr eskimeniytess sompeynds thahmpdylae Heeedytyrof ap 8F1a nor mal
phe_noft YPE. Iopa Bk i&ﬂzgﬁiveggnﬁﬂil\%?&f %qaen%iﬁeéfﬁ% %}ﬂaﬁlahiﬁaﬁq& .,l | evel s of
activity of a gene entodi ng an are mal ntal ned, gene therapy my be
used t o 1Bnt muck)cas, mringeysetabitsnarsi guinea pigsd prebdrédy heshurhat angnad odeleland
express the A?&l hat ,exhi bi t orr%asl Cﬁerplg c?('C}eiss\l/ri ttﬁeﬁﬂfj fn%%orcfa 9k, cont ain
sequences &f EPPRT 24P E° VeI AR e SRS ozyne, “of rleVe hel i x
treatnents aticefbédi@entyd icki compound drarcomtidl ¢etnpounidis adnsihidredso tileer eby t he

gene encodes an extracellular 15 protejn, nornmal API n be co-adm nistered

in order to AR éri“{\t SRS CPE‘pP@ffeqn the actixgy OQ%W\%]?? geterRyingds dhse RNA

and DNA, ri hezydipouad that Alicpd tBe Reivitk oN& &Bll{bﬁ§ﬁl‘afalityh§f ABIEN@ADBE ON may be

prepared by anéf_rret hod known in the art for the synthesis of DNA and RNA
1

mol ecul 88, ~ adentifiedipsassryingrairaals geniadevih rardrel comuonndRrdsanieals e cal |y

with the test compound. The activity of the API can be assessed by detecting
induction of a cellular second messenger of the API (e.g., intracellular Ca2+,
diacylglycerol, IP3, etc.), detecting catalytic or enzymatic activity of the API or
binding partner thereof, detecting the induction of a reporter gene (e.g., a regulatory
25  element that is responsive to an API of the invention operably linked to a nucleic acid
encoding a detectable marker, such as luciferase or green fluorescent protein), or
detecting a cellular response (e.g., cellular differentiation or cell proliferation).
Techniques known to those of skill in the art can be utilized to detect changes in the
activity of an API (see, e.g., U.S. Patent No. 5,401,639, which is incorporated herein
30  inits entirety by reference).
In yet another embodiment, test compounds that modulate the level or
expression of an API (or plurality of APIs) are identified in human subjects having
Alzheimer’s disease or Downs syndrome, preferably those having mild to severe

Alzheimer’s disease and most preferably those having mild Alzheimer’s disease. In
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20 synt hesi zi ng ol i godeoxyri - bonucl eoti des and ol i gori bonucl eoti des wel |
known in the art such as for exanple solid phase phosphoram dite chem cal
synt hesi woO opv4es nati vel y, RNA nol ecul es nay be gener at edrOy/USoL/MPE8r 0 and
in vivo transcription of DNA sequences encoding the antisense RNA

nol ecul e. Such DNA sequences may be incorporated into a wide variety of
vectors that incorporate suitable RNA 25 pol ynerase pronoters such as the

T7 or SP6 patisi®heseith haehRidinent) atedt ahpotdl Yr a cé@iiol sams@nd BNA construct s
t hat synthesi ze antisense RNA constitut

i yely or inducihly, __depending on
the promot ePrdBEEREeEoiheRimaysBigthcay ¢ ?%f)é"&gﬁ ey CB@P‘P““&%&BI 5.15 Assays
For Ther apeyfi®ssin iLaQBMHRAYy abal ARP A BESre}fon U enePA IR e thRNANE | ON al so
provi des assays for use in discovery of =~ pharnmaceutical products in order

to identify cagodingrthg sametip a bioflogicet sangple @egnfoth 88 UMoplasnia, @BFHSht A dFst
preventign ' : [ ﬁ@&?on A6 RS GAR RS RRS BY Bnd R ilaei r ability
to restorge E&H@&gﬁﬂﬁgﬁgﬁge? a sudt?)‘j_ ect ' havi nlg KI zﬁg?lmerés di sease towar ds
| evel s f oundevehofsbhABLoranRNAenéading the samesi inprstiged ios gmup obsubjets freatddic e
simlar changes 114 WO 01/ 75454 PCT, 1 8. i t ani mal
nodel s of Al“g%eal Crcr’%l;'ml S d§8.§ha nrﬁ)!c?g % ts régcfgug) Otfgﬁb?cecg%(tge%e quﬁ&oa?ée%\Pl | evel s

i n a subj ectcotnpmindg AMemagvdlg rltsratioms éathe ckpusiclof lhe WPl sarf teetidehtifind bgubj ect s

free fromAl zhei mer! s di sease qr t roduce simlar changes in experinental
ani mal | mode CAMBFITA BHETSHY 6 AR e RN icofias ecamed ML ERRHS f or
further 1gr Ugulgedﬂé 1RE6r¢ QR Y afted thelbigthi btheioa PRAlckCahipyundARAB it  expr essi on

can be assayed by the Preferred Technol ogg, i nmunoassays,. gel
el ect r ophor dhaiqpesIkngia & Bgsaaf skifliin therartsan e prsd & obig trbiglpgicalcti vity, or

any ot her ”%51919@ APMARLe BRMERIVA QF pkRINExJrQsioROB6: exiinpleele Pidfertdae art. Such

assays can be used to 'screen candidate drugs, in clinical nonitoring or in
drug devel odiehologwdercebetherrimprnebcotedio anfesothanges intia leyek fanddla surrogat e
10 marker for cl ifiogl: dhoRfHG, bR HAPOAS HRIRBRIE HeSoulil) oflah iprassays can
be carried out wth cells representative of cell types involved in a

subj ect 1§ di(eqidelity of APt treridhnfifed in hmmag ewipetnithvingsAlahedwer’ s diskagd drect upon
such cell types. ounds for..use in therapy cap.be tested in suitable

ani mal nodel Owgt“@cﬁé@melgm ?I?bg¥ thtof)eel?aé”s 'nﬁlgc{Eoﬁgﬁeﬁ%ékzg?queﬁgﬂﬁaﬁsﬁan ut not
limted to mafssprefetab®; thedRivdtanild Atvheimer' sdiskaysin thilehibbsimest, @ teskFor in vivo
testing, prior to adm nistration. to humans, an ani mal. nmode]. syst em known
in the art ﬁﬁ’?p‘ﬂ%ldl?ééﬁf’ntﬁiam%‘gdbsf?dgﬂ?lﬁﬁfedﬁ%@éIhgm@ﬂg‘;% Cﬁﬁﬁ‘ﬁ?ﬁf’@“di sease

i nclude, butof aEe8t ddipolihdibd @6 aétBity dPhdTRPEis dbRimiBXNT £ &St dViRdAnd thai | i al

Al zhei ner' s di sease (FAD) 0-anyloid precursor (APP), aninmals that 20

over expPBss aHeriis a\ﬁﬁiYiH’-‘{fﬁbéPA% bedAFH&Fd bY FRIPPI5RE Pl)é’gﬁﬁ“é‘% SAMPISAFAR o0i d 1- 42
(RA), subjects treated with a control compound to samples from subjects treated with the
test compound. Alternatively, alterations in the activity of an API can be identified by
comparing the activity of an API in a subject or group of subjects before and after the
administration of a test compound. The activity of the API can be assessed by
25  detecting in a biological sample (e.g., CSF, serum, plasma, or urine) induction of a
cellular signal transduction pathway of the API (e.g., intracellular Ca2+,
diacylglycerol, IP3, etc.), catalytic or enzymatic activity of the API or a binding
partner thereof, or a cellular response, for example, cellular differentiation, or cell
proliferation. Techniques known to those of skill in the art can be used to detect
30  changes in the induction of a second messenger of an API or changes in a cellular
response. For example, RT-PCR can be used to detect changes in the induction of a
cellular second messenger.
In a particular embodiment, an agent that changes the level or expression of an

API towards levels detected in control subjects (e.g., humans free from Alzheimer’s
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animal s that express FAD presenillin-1 (PS-1) (see, e.g., Hggins, LS,
1999, WMbl ecul ar Medi ci ne Today 5:274-276). Further, animal nodels for
Downs symdoones4s{e.g., TgSODI, TgPFKL, TgSl O0(3, TgAPP, TBEr/®R01/IDgtdMG14,
TgM\B, Ts65Dn, and TslC e (see, e.g., Kola et al., 1999, Ml ecul ar

Medi ci ne Today 5:276-277) can be 25 utilized to test conpounds that
nodul'ate AF or APl |evels since the neuropathology exhibited by

i ndi vi dual s gehdd) 1DQ¥BE SR dir@REtehtfhgSr MckapeuticQust NBi anotheAprzhraeder ' s  di sease.

It is also apparent to the skilled artisan that, b%iﬁd upQn the_Vpresent
di scl osur e, efbafisgahpécshenmporad thahchsress REAsHEY ofan IE‘?]"(S% B8Vt at i ons

of the geng,nlyiHeRRR] SHFQHN BY., BB frddFFotn ARhSimefs alkBRE s Mlbctedat at i on of
a gene is a 30 nutation that causes the nutated gene to not be expressed,
or expr essedutther testingoerthesppeuti¢ Bfem or at a | ow | evel, such that the activity
associ at %d W th &J]Slog{%?gmggé?ﬂgﬁ? ﬁe&t%oﬁ?@llﬁldg tl}apfedg%tthé g‘elvéfri@l%?%or P!‘ ef er _abl Y,
the transgenic animal 1s a manmal, nore preferably, the transgenic ani nal
i S a nouse. nhore eyneptembadociand with @dzhetuariscliseds ardidentiviod in bursant subjeetk pr essi on
of an API 15 1/ 75454 PCT/ US01/ 10908 are i.dentified .in_non-human
animals (e. .a‘,’mgr?& Flll?eétsg,lse%ﬁﬁgfgfls PAPET % Pre eﬁ%}g ?Jutbﬁegg%aﬁ1P S lfaq%r ef erably
non- human ankvead Atmeeles s iReasAbad@bsrereiaably seses with Dildadzheiyarty one,
expressing the APL. In accor_g}ag.ce \gpé}h t hi s enbodi r@nt, a test conpound or
a control coWsBEndp resowanenTidy s Sabpdintep @ 55 cAAROUN prf GNEOLGAMPOINGt t he

test 5 GONPAYAMiARIEHRD BRSUBBCfan@ BR PlectBPbCesUnipouid 62bRY ¢imee. A test
compound that alters the expression of an APl (or a plurality of APIs) can

be identifi sympipmsGhPdaheimgr sidiseaseds terginetn 18 campyd At IgHCEROIE of or
MRNA(s) encaqgl TIYeNe i ; i ated with a
%&r%%;%&?xﬁlge’{%éfl&ltﬁ@d Bk an‘ﬁ% thedBiERs Qéest&ﬂlvﬂ'ﬁ!a Sorltfof

test compou of the API(s ~in an animl or group
of ani mal s tcompoed twithesubjecto treated wigh thedeshdompa@nd e E¢phiiguessknieavm t o t hose of

Sk LN IS8l 3B YRR ARG TR BOWIEN w A hin U RRE ) s VeL s, T or
exanple, in Sha Ihy FIaT 2ati on. the animal s may or may not be sacrificed

t 0 assayist heorbbacitsdwets énctoe siore gmgoemdassdaintethwitlin Aizheimeodidveast., Forest
conpounds t hat niodutl z%te t he dgﬁtti vliltg of an_API Juk afbi.ol %giiscg.lelcty active
portion therd8FP Sy BT FERPPIICS O PR TGH- AN CRIT IEr SO Y M i ce, rats,
nmonkeys, rahbRiing AlZRnGWi dRaseprill D belpfiefablon bkatingaubjbetshavigAlnhdimensdel s f or
Al zhei ner's di sease or Downs syndrone, expressing the API. In accordance
with this &hi#sa® ment, a test conpound or a control conpound is

admi ni stered to tpheprefiMelBInbodiaRfk, hihSehf heGhaRts Me bRBtity R FROMNEoRN the
activity of an APl 1s determned. A test compound that alters the activity

of an ARD (eymatopisupsriaied vith Apheipersisyes Po vgeahrting413§imegsayi ng ani mal s
treated withy;a,eo0idtedG8MMAHG Y RRE oABEABEC Li£at ed

5.16 Therapeutic and Prophylactic Compositions and Their Use
The invention provides methods of treatment comprising administering to a
25  subject an effective amount of an agent of the invention. In a preferred aspect, the
compound is substantially purified (e.g., substantially free from substances that limit
its effect or produce undesired side-effects). The subject is preferably an animal,
including but not limited to animals such as cows, pigs, horses, chickens, cats, dogs,
etc., and is preferably a mammal, and most preferably human. In a specific
30 embodiment, a non-human mammal is the subject.
Formulations and methods of administration that can be employed when the
compound comprises a nucleic acid are described above; additional appropriate
formulations and routes of administration are described below.

Various delivery systems are known and can be used to administer a
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with the test conpound. The activity of the API can be assessed by
detecting induction of a cellular second nessenger of the APl (e.g.,

i ntracel woar7@s+, diacylglycerol, 1P3, etc.), detectinpCrasal/ywpisc or
enzymatic activity of the APl or binding partner thereof, detecting the

i nduction of a reporter gene (e.g., a regulatory 25 elenent that is
responsive to an APl of the invention operably linked to a nucleic acid
encodi ng a demeeinalf theTaVdBbn, e @RcapSulkihi ih Bpeoeted miglopaiicles, uor escent
protein), or  detecting a_cellular response ?_e. ., cellular differentiation
or cell pr o|mlﬁr@fwa>ﬁﬂ%f¢conrb@@ﬁfrﬁeaﬁ@ah%ﬁ8&%9(@68%%@0@?0% feRi9f-t he art can
be utilized o detHabe cRANGRS .. b.hwdRd VRS DYT, TyBRf. ChBm tY2:408a438), 9., U.S.
Patent No. 5,401,639, "which 1s incorporated herein 30 in_its entirety by
ref erence) . comstypetionnfatiueleicarisdd iPae at a refrewiral epetherurselsr: cisatMeterilsiocht e t he

| evel or; e i I - jdentified in
human sugj eé@?ﬁﬁ%&?ﬁ%&ggﬁﬁ@fﬁﬁwﬁlgéggghg? ta\;%&islgﬁtg?gdne, preferably

t hose havi ngntradechal Ontsemescear, Altapeitoreal, fitdieoas sutentineayst injpamagady abl y t hose
having mld Alzheiner's disease, In 116 01/ 75454 Us01/ 10908

accor dance \ﬁﬂdﬂraﬁﬁﬁc’]@ﬁ{%&%@ﬁ? ?On%\potugistmgéy\g%rfc‘pac]?ﬂjrl\n égrredggg{gn Oggém%ngrrpound is
adni ni st er edoiite, foexampleesy isfukipe of bolavidjette, B feoiptiof throdghspitietinieund on AP
expression is determ ned by anal i/Zi ng the ex res%ig?(in of the APCL or the nMRNA
encodi ng t héWarHaneAUsRg (6 g e%f ™y I%th(‘lé‘?‘g.ln,tes mueasd, fic) AAGAY  or

urine). 18 teshiRinkMReWBethtNAth Gthér@iSodingly Q¥iIcaSEItONA @hindiadll cagdd be
identified by conparing _the |evel of the API or nRNA encoding the sane in

a subj ect orYHFBiGEr hrals dbpdditian. itmethedesigPlerio itodvertlt PRABRFEHI to that in
a subj ect Olco B o4 Rfof ﬁl‘é%\%ﬁfi&% itrrllfoetﬁé et felyRs %)%g}]n IRE)Q%QH% route,

Alternatively, "alterations in the expression o APl “can be identified by
conpari ng t heclidngintrafentrivglanmid ipfratheRelAingendo inigvetivcuaigicstivnanaysj ect or
group of 10 j L nkshrati -

onpound. - AR b pL i BLE A Suhle KAS BT, BRI PR 0B iR ¢ can
be used 150 ahtCahmaitalreschion Myimadary slatpbteation daraaisd Yezampldyed ndosouse pr ot ei n

expression. For.exanple, the Preferred Technol ogy. described herein can be
used to ass&én Hﬁglﬁg‘grsuep'ﬁhzteﬁén‘ﬁ g%f]faﬁ?n gﬁﬁﬁ?‘?e.mﬁoﬂglg%(%% sr enbodi nent, test
conpounds that madukgticteh®odidehy ittnyayde dagiraBRlto adrhin(seer thel phaahdctytical APl s)

are identified in human subjects having Al zhei ner's di sease or. Downs

1. > g
syndrone, premepsmg of fisdavenuen logallyite fie@grad pesdof AEAASNHENS BaY P ease and

nost pref er aphiyvddh@s exahi) afl hét v wey@ir Biitadord by RR&IGnfukin hiinf @pRedi ment, a
test conpound or a control conpound is adm nistered to the human subject,
and t he 28f f depical gppligati®s 8¢ HHPFOeHAN.GY Mes8s efcxqathete 5Py et afs det er mi ned.

'g‘ot est Conp%lxpﬂntt, Qﬁ{l nﬁ;_‘}aiarﬂ'bleﬁ&%f b E]Sroﬂé:, bhbYohb%u®br 8arfBhs makrikeintAeAL! f1ed by
nparing biological sanples~fro
membranes, such as sialastic membranes, or fibers. In one embodiment,
administration can be by direct injection into CSF or at the site (or former site) of
neurodegeneration or to CNS tissue.
25 In another embodiment, the compound can be delivered in a vesicle, in
particular a liposome (see Langer, 1990, Science 249:1527-1533; Treat et al., in
Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein and
Fidler (eds.), Liss, New York, pp. 353-365 (1989); Lopez-Berestein, ibid., pp. 317-
327, see generally ibid.)
30 In yet another embodiment, the compound can be delivered in a controlled
release system. In one embodiment, a pump may be used (see Langer, supra; Sefton,
1987, CRC Crit. Ref. Biomed. Eng. 14:201; Buchwald et al., 1980, Surgery 88:507;
Saudek et al., 1989, N. Engl. J. Med. 321:574). In another embodiment, polymeric

materials can be used (see Medical Applications of Controlled Release, Langer and
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subjects treated with a control conpound to sanples from subjects treated
wth the test conmpound. Alternatively, alterations in the activity of an
APl can beoodewsi fied by conparing the activity of an APPCT/NS@/®98 ect or
group of subjects before and after the admnistration of a test conpound.
The activity of the APl can be assessed by 25 detecting in a biol ogical
sanple (e.g., CSF, serum plasma, or urine) induction of a cellular signal
t ransduct i orwRa{dawaCRd PtleBAE R4tén, Florida (197a); €lohtiblaid Iizag Bioavaliaditiyy,gl ycer ol ,

| P3, etc.), catalytic or en tic acfivit ., or_a bjnding

part ner the%?roél‘“é)eé’éplaﬁ‘%é{ﬁ?né’é nigoler %‘idoé@lgg%'ﬁ%@éﬂ New S)P?k

di fferenti atigxa); hg&ahl Pepiad) 1, 198 RMLHMOl W HeQURBckRBIMTHER. 3Hhose of skil
in the art can be used to detect 30 charﬂ’es in the induction of a second

messenger ofcaHsodEvy st ale ARy Ssiense 288D Riring ot pledBEhden. NeoleRdiAphie, RT- PCR
can be uged ﬁo%ag@ét%ﬁ19%??ﬁ@l%§r%}sﬁ}g.tﬂ?105r)dﬂ‘9§ét%tﬁgr efbodifleht!h B8ntRBEQN
nmessenger. In a particular enbodi'nent, "an agent that changes the |evel or
expressi on oflean system candweplagsd inepreximity of the thetkpenticctarget ¢, babjasstiys(e. g.
humans free _from Al zhej mer! 117 MO 75454 P, di sease) is
sel ected for® uul?lighoéliy%%g%ﬁoﬁéf glre SYSﬁeeHruggéggt(?céé’ & é.goréén&gi%#%ggglpr eferred

enbodi ment , AppliesioncohPainotled Reltase hapge golt D@palitsi MBt(Y98dH). an APl t owar ds t he

activity found in control subjects (e.q.., humans free from Al zheiner's

di sease) is sel eg%as?lffﬁ’% CPH?&?@FCLF@&PT{“ Fsdre ‘E{EC@FSSB%&%E’V&%V&@Y-S I n anot her
enbodi mept , Uaﬁggr(mgapsuﬂmszwmsmtmgpe the severity of one or nore
synptons assoclated with Al zheiner's disease_are identified in hupan
subj ects havi ng Ineghist ﬁ@P“’Cgr_nS?ts}’%ék&E"et_h%Fowgo ';ﬁ&"ﬁ%‘é’,n lﬁF‘E‘F%‘F“éB‘Pgésubj ects
having m | d ch&haip@VsbRir e REEIER aciRl cth BEARENBREATR o B ibRbRRkYresSidH ect s
with mld Al zheinmer's disease. In accordance with this enbodinent, a test
conpound or cAite envedesl Preising by peistrerting itpd pith Phaneapppprigic thecis adifect s, and t he
effect of a : - ol ; [ . ¢ Li sease
S dot er m ndo R A i Bl B e B e be

i dentifiléd bstravomipacion(see BeS. Patepiede.<,I80286)e dr i ditectanjeoinm, of by wewpound t o
the subjects .treat.ed.with . the test conpound, Tegshni qu .10

physi ci ans %Fﬁop?fgglev?no ar/gfl%?lte(igﬁé? S04 ug’eulglglelsuccaﬁu Oen%ﬂglz%)%{hggv%eté erm ne
whet her a t @ipids bbcabimpfavattcepeats oesansfeetingy aghiis, @r by agrhinisteriag $idg liakagd W t h

Al zhei nmer' s di sease. For exanple,. test conpound that enhances nenory or
reduces conf8MoRq _"3&5@5‘?@& 1@&?/ ; Wfﬂ@%fnuge R%e_é’ésge (I’tle% 2]
beneficial f1991 tPr&aNaNIAGIDSECUSA 88 BRO1 98, REY. Maferfatively,SaasRIc defll a
preferred enbodi nent, an agent that reduces the sever|t¥ of one or nore 20

synpt om0as sat bamiadyged mtare ryppd inceipeiedavithip bosh Ad% ng Al zheinmer's

expression, by homologous recombination.

The present invention also provides pharmaceutical compositions. Such
compositions comprise a therapeutically effective amount of an agent, and a
pharmaceutically acceptable carrier. In a particular embodiment, the term

25  "pharmaceutically acceptable" means approved by a regulatory agency of the Federal
or a state government or listed in the U.S. Pharmacopeia or other generally recognized
pharmacopeia for use in animals, and more particularly in humans. The term "carrier"
refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic is
administered. Such pharmaceutical carriers can be sterile liquids, such as water and

30 oils, including those of petroleum, animal, vegetable or synthetic origin, such as
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred
carrier when the pharmaceutical composition is administered intravenously. Saline
solutions and aqueous dextrose and glycerol solutions can also be employed as liquid

carriers, particularly for injectable solutions. Suitable pharmaceutical excipients
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di sease is selected for further testing or therapeutic use. 5.16
Therapeutic and Prophyl actic Conpositions and Their Use The invention

provi des webhods4 of treat nent conprising adm nistering torPar/USG/®uis ect an
effective anmount of an agent of the invention. In a preferred aspect, the
conpound is substantially purified (e.g., substantially free from
substances that imt its effect or produce undesired side-effects). The
subj ect is pichidesakhyglatosanhdi®de, suctoss |gbldi1ﬂ]gnehxuhcd”lﬁbuﬂ thnllt, eifich gelani mal s such

as cows, pigs, horses, chickens cats 0gs, a d.is eferably a
manmal ,  and SYHER sisr@e EleATy TRRReRArate Al %"g{é‘ﬂ‘fﬁ d§0d H’gﬁ? a non- human
mamal s t@?ycéup?%ylenfgmwl iR Rt dndrel HRESTRS caatBkitios if adsire) that can
be enpl oyed Wwhen ormpound conprises a nucleic acid are descri bed
above; addi FitoHsg coapibt BPIor aeunty of weiting qremslsiyine peente & BH baHeHNS st rat i on
are desckib I be used to
i i ot Br S g B B P B S s et T o,
e.g., encapsbles, pils, qapsukpSpMm susteiredaplagse ifermatationsringlrthe Higes (lbes,,

reconblnant cell h di at ed
endocyt oot s o EesTiof AR B bRt £3qididy %Vl@‘*ﬁﬁﬁféﬁﬂgaﬁo%%ﬁhﬁéfysgizl:aZ)
const ruct i ogudhfas mgiyuehmsc Caali [droadatpparcen dikclude stetdaod/caradrs suchas her vector,

etc. Methods, of 5 i.n on can, be ente arent er al and |nclude but
e ot 1 b Bmatey i g ROl 1P e el nper RSB, i

i ntravengus sac@h@ﬁleto@nsmes magfdstudesEdnate, @91 Bibindlles ciRGltadleal 1 out es. The
conpounds ma e admi ni stered by _any convenient route, for gbrrpl by
%@mageuﬂ

i nfusi on or P Al catiersrire gascrifisd dn remynetoms Rhigmacepiicah Sripages

nucocut aneotsyl Mﬁi‘tﬂlgssu@l?c&n osfiofd willéRgsh a thes| E@Jtlcﬁﬂdeffe@ﬁ@esatnhdﬁ{ ofTucosa,
etc.) and may 10 be admi ni s%ered together with other biologically active
agent s. Adnithsicompaerdp prefasblpin pusifigd togeth¢rsith a sujtabla geporit ohcarfigr may be
desirable t ohnvention
im0 the. cont PaP PR R R Al o TR Wi Tt Mo

i ntravendr i shduddt sudribe mndwaﬁdd&mabtratmpectl on; intraventricular injection may
be facilitated an.in rlclar cathete ached to a
reservoir, such g{g W%f &Eﬂﬁ%c{}]lgem %F(\)/I%I?Oﬁuoﬁuﬁfr nlélﬁtfdéra%lnﬁrldg ¥ (ﬂlfhon can

al so be eﬁph(ﬁmﬁdproee@.res aby ph&ﬁlacﬂlftlcﬂIZtompmehc&)radeptedlﬂhluitraZ/a’(o,us and fornul ation
Wi th an aerosolizin In a ic e it may be desirable
to adm ni st €'$ b%h'ioﬁ’él BOFRgS f@lﬁfﬁ%ﬁ?‘?‘&fhtém(%?&tlﬂtéa%ﬁ%nt| on locally to
the area in a@rekt@fiod ér@@&lﬁﬁéﬁs,m ktbiiIS idveMidiRues BlMme Whdr@hecessaripihe, and not
by way of limtation, % | ocal infusion durin surﬁ@re 20 topi cal

appl i caPon compesitionghay Hjodpelpds sopipilizingpgeprand a gbeuco“i“clb? nmeans of an

| npl ant, Sa'lﬁoda&ﬂ@'t@@&se B&iRgtHRkitEoMRE AkS o WBerRRIYUse ifRfeddlsald nous
mat eri al, incl

supplied 61thcr separately or mixed together in unit dosage form, for example, as a dry

lyophilized powder or water free concentrate in a hermetically sealed container such
as an ampoule or sachette indicating the quantity of active agent. Whete the
25  composition is to be administered by infusion, it can be dispensed with an infusion
bottle containing sterile pharmaceutical grade water or saline. Where the composition
is administered by injection, an ampoule of sterile water for injection or saline can be
provided so that the ingredients may be mixed prior to administration.
The compounds of the invention can be formulated as neutral or salt forms.
30  Pharmaceutically acceptable salts include those formed with free amino groups such
as those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and
those formed with free carboxyl groups such as those derived from sodium,
potassium, ammonium, calcium, ferric hydroxides, isopropylamine, triethylamine, 2-

ethylamino ethanol, histidine, procaine, etc.
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menbr anes, such as sialastic nmenbranes, or fibers. In one enbodi nent,

adm ni stration can be by direct injection into CSF or at the site (or
former siwe)1/of454 neur odegeneration or to CNS tissue. 25 | PCHUSUN®POS

enbodi ment, the conpound can be delivered in a vesicle, in particular a

| i posome (see Langer, 1990, Science 249:1527-1533; Treat et al., in

Li posones in the Therapy of Infectious D sease and Cancer, Lopez-Berestein

and Fidler (edsThe ahbst of N0 Fcﬁdﬁd oP fhe iBRAt ORhicH 989)¢ effpezmBrs est ei n,
ibid., pp. 317- 327; see generally ibid.) 30 In yet anofher epbodi ment, the

conpound caﬁreﬁéﬂea@f.&léh%eﬁ hidispaseyiin g ﬂF%@nn?%WYe%@@a@f@P@ﬁ%teqhﬂl%ﬁ%

enbodi ment , beschl iRy seH@déé&%oﬁsﬁleadhﬁiﬂﬁq}% virfHREA ma¢ bp@ehally 8987, CRC Crit.
Ref. Bi onmed. Eng :201; Buchwal d et al Sur gery 88 507; Saudek et

al ., 1989, Nmplmgd to Iplp Wewify gptima 7iayage rangesn Gihh @recesprﬁ@m terbpemplogtdjifter i c
materialg c I se,
Langer a%d %%Qf% W%ﬁ%‘&?%% %‘%@éfﬁ%@%@%ﬁ?@?‘?{éﬁ’? , {h%&%ﬁ)gﬁﬂe%gé &aBoca

Rat on, FI or itlcadi§ed @70t )diso@mntand khamdtl Hor degidBi mvaﬁﬂg&tb ithei jbggmenbDpithe Pr oduct

Desi gn and Perf.or manc en and B, New_Yor (1984);
Ranger and IBéa]Sbﬁ - 3“‘Féaf§g‘%’ﬁ%ﬁ%% anceécﬁg B shj Bé;f{ 8osgEe ra@le%’r 23: 61;

see al so Lemyuﬁauﬂhamnﬁﬁﬁﬁumﬁﬁtgﬂﬁﬁm&z&m&9050DMﬁMﬁgaﬂ$oaamye1989 Ann.
Neurol . 25:351; 5 Ho d et a ur osur 71:105 ). In yet

anot her enbGATRRRE, Pe B?4ye‘6e‘§]1t g%’é?i’g‘ %%%&eé?ﬁﬁ?gf{f’rb‘@raﬁ?s&l:ed in proximty
of the tper %&%Hﬁdtﬁt1é@ﬁtg%%neréllyehbouttm d}%ﬂ@ Hbdy%lgfﬁt to" 191ﬂg|ﬁk§ bbgy Wéikht. @ fraction
of the system c dose (see, in Medical = Applications of

Control | ed Réegtiteeloses maybe %apolazed fm}n d&%emese(%@aﬁyﬂveétfw& MYTe abl e
control led rgg ga' tté%pﬁrst%fn‘g di scussed in the review by 10 Langer (1990,
Sci ence 249:15 7 15 § anot her enbodi nent where the conpound of the
invention is a nﬁ@pmsktorw@|gdnera§h@9dﬁamgicavq3ngiﬁélpm in theeramggcif 8i5¢0 tocliOde can be

el et el 6o BRI S RIBIEAR A 0Bl 442 aBRE BRGBR L 0| N B

constructing’it e nucleic ac pressi on vector
and admiai st er i nhe¢ inveticnhdso pr¢v1dtnsaq>hmmacmnmdqaed:k od katr gonpriging ohg/oxuse of a
15 retroviral vec Pat ent

i nj ection, &°TB§° Oléeré?ﬁedrﬁ‘”é]?fS A TP 8“88%5%&?% Q?%ephérmac ttflél :Cz;un

Biolistic, luppsitonsoF theitehfich. V@Ittimnally Rttt wigeddch sodthiaat) caciept ors or
transfectl ng agents, or by admnistering it in lin to a_honmeobox-Iike

pepti de whi @RUGeSn [hedgm PE?S‘HH?FQ Py ﬁ@vqﬁwné% ege(ngééegéﬁagg thg Spapptaciyte: g |
1991, Proc. yNag saleh gﬁlarmﬁ&!uﬂcél@@r @&o%a&ﬁ‘bi&cﬁ@@) whi€ foticBkdtRERR) Vel y, a

nucl eic acid 20 can be introduced intracellularly and incorporated wthin
host cel20 Dippwal by depgency] o manpiictieniie oF saie for Begamb pdiainjsgation, (b)

directions for use, or both.

6. EXAMPLE: IDENTIFICATION OF PROTEINS  DIFFERENTIALLY
EXPRESSED IN THE CSF IN ALZHEIMER’S DISEASE
25 Using the following exemplary and non-limiting procedure, proteins in CSF
samples from (a) 148 subjects having Alzheimer’s disease, (b) 60 family members of
these Alzheimer's disease subjects, and (c) 32 unrelated controls were separated by
isoelectric focusing followed by SDS-PAGE and analyzed. From some subjects,
serial samples were taken over time. Parts 6.1.1 to 6.1.9 (inclusive) of the procedure

30 set forth below are hereby designated as the "Reference Protocol".

6.1. MATERIALS AND METHODS

6.1.1 Sample Preparation
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The present invention also provides pharmaceutical conpositions. Such
conpositions conprise a therapeutically effective anount of an agent, and a
phar macew® orvi4y4 accept abl e carrier. In a particul ar enboBCTMER/10D68e t er m
25 "pharmaceutical ly acceptabl e neans approved by a regul atory agency of
the Federal or a state governnent or listed in the U S. Pharnacopeia or

ot her generally recognized pharnmacopeia for use in aninmals, and nore
particularly in AR asIdiaPieteBCA Gatrft 23225) W&f;erfsmad(mazlbﬁ ashtammej uvant ,
excipient, or vehicle with which the therapeutic is ad red. Such

phar maceuti@éFCCEIé{?$|%?‘¥t%Bﬁ?teb‘bsc§?ré??q &a E]‘g é’vaSB{P@ﬁSS?fg} “ﬁ Y&nd 30 oils,

i ncluding thﬁ?’l@u&f ofRHAIR pRdThs, BNbri® to eMﬁg&taalalsﬁnplff meﬁpmaum in@ n, such
as peanut oi soybean 0il, mneral oil, sesane all and the |ike. Water is

a preferred fa%latﬁﬁeuaéalywbhreﬂ%mﬁ PN FHET B PYHnteEEiTyEd iligHt eS8 0f ni st er ed
i ntravengusl otm?@!)f lfrest eH%t%%l(ﬁlQﬂPa@é;l‘t‘ ROpEcaE 62 Nb OSET/&Rdo@ 742 KRl

solutions ¢ eerrp oyed as liquid carriers, partlcularlyfor

i nj ectabl e sToﬂlml,ll@?i% whih is idsbepopsiedrhyaefereneedalits exiérelyi witk sariogan\d 01/ 75454
PCT/ US01/ 1090f8 nt% té{deS 3sang%ch gl ucose, | actose, sucrose, gelatin, nmalt,
rice, flour, 'fﬁ( PEFTiCa gel, sodium stearate, glycerol nobnostearate,

tal c, sodium chI (Rremrbeal of ibeshirs hamgh)ﬂlk, trangbgmandhmmpnmgbghimﬁeﬂg@ﬁml :

wat er, etha t 0Si | so contain
ni nor amount FO(‘?BgEg ‘Ffbonbrwaegr?ﬁ]in%\'e%% gﬂ‘étﬁ Eron’@gogﬁqkw?l?fécraﬁ?f’g&? agents.
These capposh WhRsheplaks ﬁabbedtmwghcafseﬁal dftHDTSp’ clspen®nnfitng enul si on,

tablets, pills, capsules, powders, sustaj rel ease f rrul atigns and the
like. The dBmsbuized aibediss 98 selentive remayal %@ﬂ’& %ﬂ%@%]f’ \0d FPRSEEERadi t i onal

bi nders and a‘ﬁ@rpfdté?ﬁ@fo?é@é&tl%rehfo'vmoy GRmbARSobid G TwoiMtyedol@hs¢@R | ncl ude
standard carriers such as pharmaceuti cal ﬂ)&ades of mannitol, |actose,

starch, mag rt@rsiemmssmééy e prepots (e auplios awharicn &, pretein %S@ﬁ’éfos?rag nesi um
carbonate, &hfimingX ARl Php0baHl Rk G@,Eﬁ{)a%s@ﬂ%@%mﬁ{sr (1 gfis are described

in "Rem ngton's Phar rrace bt ca cl ences Martin. Such conpositions
will corntai rPhanndwar@qJeNcblldaMW 0dY. flhdt Waﬁaloaﬁbumtcuwlngthﬁéoﬂwmgund

preferably in purified r th r I gg{ﬁ{{gg f rler SO
as to provi cf8lu? 'RE Y tlfﬂgy trlTl%)Orugpere Cgﬁrlﬁn \rél\dl (sibgjtb| on S?% he su ereegtSaﬁ
formul ati on (GitzoSRILCat. Nui I419(b1994jp®cmfcexanhmdmnabarcartsohmon [(®) 2«;00pan err ed
enbodi ment, the conposi | at |n a C ith routine
procedur es a?gdlﬁmpﬂ‘?% éﬂ‘& Ségn%ggﬁ‘)fﬁ B’ﬁ n%‘livl\rl:‘é{o%hg{}]enous
admi ni st rat icamoh&e BH@&“pI@%BBQEOmwb’dihﬁﬁhbdpﬁnelﬁﬁim@ﬁhﬁd @nsod @M i nt r avenous
adm nistration are solutions in sterile_isotonic aq (ggtlj buffer Wher e

1

necessard), teHunolgminsy UM Hr-lhdly thir Sy1- dexivplizgd) RroeH) 30 S ERY and a
| ocal anest nﬁéd:ﬁtaccijréﬁtioﬁl%lodvér@ﬁ@aft'ﬂ@tah@erﬁ@@@mﬁ%s@nﬁiy the site of the

i njection. Gener(glrh t he mgre dients are
e chromatograp ic procedure was automated using an Akta Fast Protein

Liquid Chromatography (FPLC) System such that a series of up to seven runs could be
performed sequentialiy. The samples were passed through the series of 3 Hi-Trap

25  columns in which the affinity chromatography media selectively bind the above
proteins thereby removing them from the sample. Fractions (typically 3 ml per tube)
were collected of unbound material ("Flowthrough fractions") that eluted through the
column during column loading and washing stages and of bound proteins
("Bound/Eluted fractions") that were eluted by step elution with Immunopure Gentle

30  Ag/Ab Elution Buffer (Pierce Cat. No. 21013). The eluate containing unbound
material was collected in fractions which were pooled, desalted/concentrated by
centrifugal ultrafiltration and stored to await further analysis by 2D PAGE.

A volume of depleted CSF containing approximately 300 ug of total protein

was aliquoted and an equal volume of 10% (w/v) SDS (Fluka 71729), 2.3% (w/v)
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supplied either separately or m xed together in unit dosage form for
exanple, as a dry |yophilized powder or water free concentrate in a
hermeti cayOy1/38&d ed contai ner such as an anpoul e or sachepCT/@Sévi@dEsat i ng
the quantity of active agent. Wiere the 25 conposition is to be

adm ni stered by infusion, it can be dispensed with an infusion bottle
contai ning sterile pharnaceutical grade water or saline. \Were the

conposi ti on dithilReio] (BBH48S5 Y wabh@Ret] The saﬁfpl@wmtbbﬁd@f 953Cgb61 3 ginsat er for
injection or saline can be provided so that the |n%red| ents nmay be m xed

prior to admhéihsnabewehto cToldo 2dtpolis obthe fallewi I was Gamadsied ftherul at ed
as neutral qr_salt forns. 30 Pharnaceutically acceptable salts include

t hose forne&ar\]/[\lpfh free am no groups such as those derived from

hydrochl ori c, phéspines (BDH462043%,) oxalic, tartaric acids, etc., and those
formed with free uch as those derived from sodi um

pot assi uﬁ] ammoni’ %ﬁgﬁé‘?lg Lé?’é% i ¢ hydroxi des, isopropylam ne,

triethylam ne, 2¢s5avhgiiiashéee] atenol , histidine, procaine, etc. 121 WO

01/ 75454 PCT/ US01/ 10908 The appunt of the orrpound of the invention which
will be effectivé? (W WResAEST: ﬁﬁﬂ@%ﬁ"ﬂ?’% #)ner' s disease can be deterni ned
by standard cli nq%'mkﬁ&mhmxe&mneﬂugea% PI0R6 Shth flSSHMk BE 500, I N
addition, in vitro assays nmay optionally be enployed to help identify

opti nal dosaigétheasnmsatanTN@s puadyried by Bodecttiofdgesingipl oyed in 5 the fornul ati on
w il al depend on the route of adm nistration, and the seriousness of

the di sease or disorder, and should be decided according to the judgnent of
the practiti oneﬁ.lmldIsedehﬁstijuemg s circunstances. However, suitable

dosage ranges fo nt.ravenou mnistration are 20 500

ni crograns of acﬁiioefgcmﬁg 8‘8%3”3%%?”3&?? u“fi%tye\@{“ﬁﬁlﬁmeéﬁ aBPiQdosage
ranges for i(PhdrBés Bhoifb@h)aﬂiMer@ttn@qsrbwau@rdescgﬁa@rnahé shamiFadsiire 01 pg/ kg body
wei ght to 1 m%/k body ‘g Ef f ective _doses_pmy be extr%[r) gtéd from
dose- r espondst@ eﬁa%sseaér}sw fgns foéﬁ‘in{nﬁb@lfl?@@fy%?lpﬁﬁ%@nﬁﬂﬁéﬁ yst ens.
SUppOSi 1@r | §3igHNeE @h&afp&@t@& ﬁéﬁn%?tréﬁﬁnéélgﬁt@@ﬁtﬁ% ihodmpliZcapge of 0.5%to
10% by weight; oral fornulations &:e erably confain 10%to 95% acti ve

i ngredi ent . QradimHdRGHsaivsi(biemapHG- Kl wonilineer Sé“R?hBhWé‘é%u?%ﬁl”ﬂ&%ﬁcoar ki t
Corrprl sing %‘e fehgdr crlgveC éﬁttaat Q&JCSmfa'slo uﬁgn%ﬂ\féhqu e{leZJ/% er(ﬁ-IAq;S

i ngredi ents of Tttt I'Cal I ons inventron.

Optional ly aZS'EDQWa@é\d Rmélptesmshm:azmemnmed {nthe ImnolhbneaDryStrthd@rs n the form
prescri bed hy a gaqvernnent al enc uI tin the facture, use or
sal e of phar tIO(EiIf‘FS Sgp ‘gl J6 EROVE AR %éﬂntoea%m ects (a)
20 appr ol b &Q@ulﬁﬂﬁcﬁlﬁg‘uﬂfs eI zfé@& bi'tBe bddﬁ‘%n@lbf §8k®ipl Ahe WaBBNels

adm ni stration, directions use,

were then covered with mineral 011 (Pharmama 17 3335 01) and a voltage was
immediately applied to the strips according to the following profile, using a Pharmacia

EPS3500XL power supply (Cat 19-3500-01):
25 Initial voltage = 300V for 2 hrs
Linear Ramp from 300V to 3500V over 3hrs

Hold at 3500V for 19hrs

For all stages of the process, the current limit was set to 10mA for 12 gels, and

30 the wattage limit to SW. The temperature was held at 20°C throughout the run.

6.1.3 Gel Equilibration and SDS-PAGE
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6. EXAMPLE: | DENTI FI CATI ON OF PROTEI NS DI FFERENTI ALLY EXPRESSED I N THE CSF
I N ALZHEI MER S DI SEASE 25 Using the follow ng exenplary and non-limting
procedur ayOoproi4ei ns in CSF sanples from (a) 148 subj ect SPOBWSOIE0908

Al zhei ner's di sease, (b) 60 fam |y nenbers of these Al zheiner's di sease
subj ects, and (c) 32 unrelated controls were separated by isoelectric
focusing foll owed by SDS-PAGE and anal yzed. From sone subjects, serial

sanpl es were t ak@ftePihe Finkl 198r stE}R tHeSstrEps Ivele infmdliakel9 rdrhavell usd Mehersdd t he
pr ocedur e 30 set forth bel ow are hereby designated as the "Reference -

Protocol ". fer ) migpaed’ ﬁusaﬂm@swﬂqaﬁ@ee%&o‘imsawﬁp%ﬂ%%%% e 122 V\o
01/ 75454 Pq&%%lag%v oY, 8b& (U/ﬁgﬁr@éfol(@lu%ﬁ 967d35R SR THs ZREpH Ve

performed on each as recéived. Prior to protein separatlon
each sanpl e @&@1@20@@%13@% oThesﬁérllIéquzcmﬂEpd Bomdie it wtioaiand pr oteins, in

order to enhance | i rotein aration f aci naI ysi s
by removPng BFSE Sﬁ?ﬂog 1@ HEHF ?‘Fgé ?H’taesref‘alr SO& %&‘ cﬁ%%lngd%oﬂ%?g 185

proteins of urdit %&GTv) 1(§Eﬁcéteﬂlﬁlﬂé (mgm@paizsﬁ’aﬂ%m/vﬁﬁps;m (Vo) Nerol;

PCT/ 6899/01742 filed June which is |nc rp orglted by reference in

its entirety: W?ﬂsw’tﬂ%ﬁﬁaf*ﬂerﬂé’f"@?’%ﬁ@@ e sgrpLeo ‘Stloéi‘n eSUPRSHval  of

al bum n, ha%z@g&&Qb@upﬂoﬁewgélﬁfo&snsmmH&&m@m{&h&a@deg@alfIgw CSF ("CSF
depl etion") was achi eved an affinity chronmatography purification step

10 i n which An@b/tlg%lrﬁp@@ewssﬁyéa% sdg- %n(leﬁfgnorateé bereiadygefereppe irdtgp'  col umms
cont ai ni 139 i HH%B’I}'Wlﬁﬁgo&ﬁﬂtgﬁghses?e&ﬂéd&%\)@Ct' ve renoval of al bum n,
an

hapt ogl ob| n ransferrin protein G for selective renpval of

i mmunogl obin G Two affinity colums in a tandem assenbly were prepared by
coupl i ng anti bodi gs t Brgttloer{ SG— se (tfar ose contained in H -Trap colums
(Protein G—Sephap se H- rap %ol”ﬂprms E? m ) 15 Pharnmacia Cat. No.

17- 0404-01). Th| srhwgﬂs deneahy;emwmuwcaglm@lanés@fﬂmlfbﬂmwm dinssmbiohd: @Ban

sequential ly 1). .Dul.becco’ s .Phosphate Buffered Saline
(G'bo BrL txific ™ R ong GereBaliie) ot bt ahts doedibh FROUFOSORDET BR: (3) 200
M soditem caktkengie (tRoak {)ﬁfe) 'pdﬂg md: covAlbntGkt@cSnent HKSIYPAGIELelspthe( 200 MM

sodi um carbonate buffer, 5, 20 mM dinet hyl pinelimdate); and (5) 500

mM 20 et handedqplpe W%@Qatﬁwmé@p A%psalyion®f et pl-9 Ry SIHTIMSHOKEIACG Hi - Tr ap
colum was i Ben, ?gﬁﬁﬁﬁﬁﬂe Phﬂﬁnahg‘fﬁf #Ei'?dlg% Oﬁf‘eﬂfgﬁf% lafeQl N IR BFSEDI Y.

The chromat ogr ap procedure was aut omated usin a Fast Protein
Li qui d Chr onethd@epadsijang PPRIGm8ys Ceatnit $1:d B33-Abtto e@dgeﬁrziddassmf ofithe gad. seven runs

gg?! g s bgf g f gsrflrfee denste\'\rv%lsJ ?c%év%d W Wa;mr?g v%ﬁ’hnalat%rs al the ppa?esssv?e% glpowe%ig h the
20  dry. Atthis stage, both as identification for the gel, and as a marker to identify the
coated face of the plate, an adhesive bar-code was attached to the back plate in a
position such that it would not come into contact with the gel matrix.
The dried plates were assembled into a casting box with a capacity of 13 gel
sandwiches. The top and bottom plates of each sandwich were spaced by means of
25  1mm thick spacers, 2.5 cm wide. The sandwiches were interleaved with acetate sheets
to facilitate separation of the sandwiches after gel polymerization. Casting was then
carried out according to Hochstrasser et al., op. cit.
A 9-16% linear polyacrylamide gradient was cast, extending up to a point 2cm
below the level of the notch in the front plate, using the Angelique gradient casting
30 system (Large Scale Biology). Stock solutions were as follows. Acrylamide (40% in
water) was from Serva (Cat. # 10677). The cross-linking agent was PDA (BioRad

161-0202), at a concentration of 2.6% (w/w) of the total starting monomer content.

The gel buffer was 0.375M Tris/HCI, pH 8.8. The polymerization catalyst was 0.05%
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25 columms in which the affinity chromatography nedia selectively bind the
above proteins thereby renoving themfromthe sanple. Fractions (typically
3 m per wabgjs4seere coll ected of unbound material ("Fl owaT/oaglions
fractions”) that eluted through the columm during colum | oadi ng and

washi ng stages and of bound proteins ("Bound/Eluted fractions") that were
eluted by step elution with I nmunopure Gentle 30 Ag/Ab Elution Buffer

(Pi erce Cat.(vNpTERIEDI@)ioR adhies1€18048)%, ax&thatrﬂdlandrwgas@rﬂ%gmi) ARA{(RioRad vvas

collected in fr s_.whi ch, ool e esa /concent

centri fugal lﬁho?éé)l &Orsalﬁ yAs i d%dtg & rgF]h‘@?S "ﬁﬁ‘!iatt}? C§Stby 2D
PACE. A vol UgR yRke Q%@Jeatt&go&%n&cmmv@ﬁug}@%amemto@écvata@@ugse%dt ot al
prot ein was aliquoted and an equal volune of 10% (wv) SDS (Fluka 71729),

. 3% (w'v) pohethylenohder 3dsonpaf seidodien egbgere ghadividims ajeek ( BDH 443852A)
was adde The sanple was heated at 95C for 5 mns, and then allowed to
cool to OC. | 251 of the foll ow ng buffer was then added to the sanple:
8M urea (BDH 452643w $DSFPAEE CHAPS (Sigma C3023) 65mM dithiotheitol (DTT)

cent 1 uged at” 1306bPpRt Pore o i st Phar et olrS| Mol R R ™

anal yzed by busfeel0@esM Tris, 0G 08NptycirkFhkd 5G50% aed (exdtz)rsms E@pp]lﬁne‘i@dllgzoel ectric
focusing (I EF), was perforned using the I nmobiline(r) Stri p Ki t
( Phar maci a atmeﬂhrompwmew ¥ Fh%%f%&@%?@l%wﬁeﬁ%tq 9 ydth

manuf actyyr erstlﬁmg' 5 EHACH gh&@hadmollv&?tfﬂéqx) OMfe §pokdd BRI %é]%rs }ﬂlgﬁ yStrip
Kit, Pharmacia, # 18-1038-63 Edition AB (incorporated herein

ref erence i nwitltthe egargse golyion, pdre iefuililerdte BfripGrag aaged infq ﬂJG)lgaSQspi %@ ( 18cm pH
5 0o DS A s AL AR ol B
(v/v) Resol ybegs. Ehégé]lﬁ)wemsplazte@mrthdaémﬂ D murtnires thukebddsentted Dy \WStass ¢f dllser s
Vel For LBE miatngle L AERRL b GRLSRAESH SR APRNhURRABNE onl 2,
strip. The ITRdau welfsled wethuinhgbuERy ek Qb‘bw) il merievebf the buffdrivas iei a
17333501 o< Sy Suiags ves  Lred 2t el ARRLLCO Lo 0G SLLhg: according
19- 3500- 01) :a5 &Pachitivé bﬁﬂme\ﬂ%JoﬁH@oﬁh@&QMe b8lrared. MuSining buffer was added to the
top buffer compartments formed by the gels, and then voltage was applied
immediately to the gels using a Consort E-833 power supply. For 1 hour, the gels
20  were run at 20mA/gel. The wattage limit was set to 150W for a tank containing 6
gels, and the voltage limit was set to 600V. After 1 hour, the gels were then run at
40mA/gel, with the same voltage and wattage limits as before, until the bromophenol
blue line was 0.5cm from the bottom of the gel. The temperature of the buffer was
held at 16°C throughout the run. Gels were not run in duplicate.
25
6.1.6 Staining
Upon completion of the electrophoresis run, the gels were immediately
removed from the tank for fixation. The top plate of the gel cassette was carefully
removed, leaving the gel bonded to the bottom plate. The bottom plate with its
30 attached gel was then placed into a staining apparatus, which can accommodate 12
gels. The gels were completely immersed in fixative solution of 40% (v/v) ethanol
(BDH 28719), 10% (v/v) acetic acid (BDH 100016X), 50% (v/v) water (MilliQ-

Millipore), which was continuously circulated over the gels. After an overnight
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Li near Ranp from 300V to 3500V over 3hrs Hold at 3500V for 19hrs For all
stages of the process, the current |limt was set to 10mA for 12 gels, and
30 the wawoages4bé mt to 5W The tenperature was held at 2BCrakeiowgisout t he
run. 6.1.3 CGel Equilibration and SDS- PAGE 124 WD 01/ 75454 PCT/ US01/ 10908
After the final 19hr step, the strips were imedi ately renoved and i mrersed
for 10 mns at 20Cin a first solution of the foll ow ng conposition: 6M

urea; 2% (Mcﬁbada]iﬂ,he Aot W Waks d&@&dfﬁﬁ%hévdnk) axﬁlty@@lmexé plitkab$#9767) ; 0. 05M
Tris/HC, pH 6.8 SI%ITB Cat T-15 enoved _fromthe

first sol ut iGRCHHYE B 7] r%r@’/‘é)é‘ﬂe@cﬁmdi Oﬁ%rﬁg’/"éﬁ%@@ ?% (‘é{"%‘é@ﬁhﬁﬂ’f 3QMiAS on of

the follow Hiﬂ%% Hfa%i:d AkeYd éQthf%@B £ £Sigma |-6125);
2% (W' V) SDg(ﬂ1 gﬂ% ol tlgﬂwfggeg 05M I‘el sV/vI-rICI ya éﬁﬁ%\fter renoval

fromthe sedomdrsiolfor4 bours estainipg pxslumqf Pyridiatiad 4dﬂt[@r(@9‘fmﬂm@d) gels for
SDS- PAGE t
S35 S RSISEAP iy BB B by e 1

173: 412-42 I ncorp entitTety), with
nodi f i cat i onsluéien csfpthmdtye Gungdiml mIIMSO) ih US> Pr(eppacariwncaic asdpgpeiveed gel s The

gel s were cast. bet ween t | ass, pl.ates of .t he fol ions: 23cm
e X 2acmiBHg R Br TR s ST Vs B ERE LS eep not ch
in the 15 oemnif filter IPompéikc) batbrepkat e) . To pronote coval ent attachment of
SDS- PACGE gel s, the back plate was treated with a 0.4% sol uti on of

y- met hacryl - oxypropyl tri net hoxysilane in ethanol (BindSilaneTM Pharnacia
Cat. # X6-1330-0§).7 Thea EI%Qﬂtth ddepte was treated wth (Repel Si |l aneTm

Pharmacia Cat. # 17- 133 to reduce adhesion of the g Excess reagent
was removed by Mwnwgtwqaﬁa%@éput%ﬁ@rqdﬁeed;hyaméglnweéluareﬁ@mﬂ to 20 dry.

At this st agﬁmeﬁ EIQ théiﬁg(%ﬂof %&%x}e? fb)tf&rd (ﬁlg@os&@ﬁoes %ﬂ&oﬁsuﬁ) BREHK Lo

identify the ace ate, dhesi ve bar-code was attached
to the back 11p$€at1€15ih mprqmdﬁllsscgmneshl@ra geh@am@rtwubcfguldnﬁmal denrescenit o cont act

W th & capadiiiriiDtighg O, S RUEAAT iELE RSRFORE L BT 0 220
sandw chsweraed apacealith pouted fimtuné todonfimnthtihthe kcasmag basshee? p&facmedv de. The

sandwi ches were jinterleaved with acetate sheets to facilitate separation
of the sandWPTHEY after gel pol ymerization. Casting was then carried out

according to Hochstdcassgys, tiRlgeRlwere Rfhoved from Anestd Ynkédeia wpet ardcr yl am de
gradi ent was_cast, extendi ngfnﬁjg1 to a point 2cm below the |evel of the

notch in t h@lpveshp afiday brieflys pedymaged oo Apelin?. of Her imaging 453 £3i5™e® syst em
(Large Scal gedfiah@eMkihyiehOGdss SO ithing ASmUE KEIuAS of HainfWSoluA6R, ¥hamede (40%in

20  stored at 4°C.

6.1.8 Digital Analysis of the Data
The data were processed as described in U.S. Application Serial No.
08/980,574, (published as WO 98/23950) at Sections 5.4 and 5.5 (incorporated herein
25 by reference), as set forth more particularly below.
The output from the scanner was first processed using the MELANIE® II 2D
PAGE analysis program (Release 2.2, 1997, BioRad Laboratories, Hercules,
California, Cat. # 170-7566) to autodetect the registration points, M1, M2, M3 and
M4; to autocrop the images (i.e., to eliminate signals originating from areas of the
30  scanned image lying outside the boundaries of the gel, e.g. the reference frame); to
filter out artifacts due to dust; to detect and quantify features; and to create image files
in GIF format. Features were detected using the following parameters:

Smooths =2
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As many of these landmarks as possible were identified in each gel image of the

dataset. Each feature in the study gels was then assigned a pl value by linear

interpolation or extrapolation (using the MELANIE®-II software) to the two nearest

landmarks, and was assigned a MW value by linear interpolation or extrapolation

(using the MELANIE®-II software) to the two nearest landmarks.

6.1.10 Matching With Primary Master Image
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(BDH 28719), 10% (v/v) acetic acid (BDH 100016X), 50% (v/v) water (MIIi Q@
MIlipore), which was continuously circulated over the gels. After an

over ni ghtwa 26734 01/ 75454 PCT/ US01/ 10908 i ncubati on, theP€T/xae/weoswas
drained fromthe tank, and the gels were prinmed by immersion in 7.5% (vlv)
acetic acid, 0.05% (wv) SDS, 92.5% (v/v) water for 30 mins. The primng
solution was then drained, and the gels were stained by conplete immersion
for 4 hours in asigs WeREdsed tatréradveairodsyirtifatitdudis dusf, 2o fefec( Miggent yl ani no) - 2

5 trifluoronethyl phenyl] ethenyl]-1-(sul fobytyl)-, inner salt epared by
011 Ut i g n B isiihal GEeN SRR e Hck b B DR RO o Ty eb 15T o)

aqueous acehiGdfeid ol GaliiSedntedsit) A allodNASRHHCAL T i¥fre thad tHEthést t he
staining solution was vacuumfiltered through a 0.4mfilter (Duropore)

bef ore use. intensefeptures, payera g P PEPEa Igerlutionde AR agclaindpitstian sut put was
roducedzby ¢i i i j -t lo 2
P o gl &G&glgg&%éré Heh @&ﬁﬁ%&r '%(K padi Mo ebintithabdEoARR

scanner sci ences, X UK)” described in Section 5.1,
supra. Thi s woksamplelsas Thigmimncerimage, the "PHrgunasieiimages) wis|sglegied eent

mar kers ( Desi gna : . t . . i mage
geonetry 15%ha'3(‘r310 Slétr%gprg qrhgé%‘fl f%&%ﬁ%ﬁ%ﬁ&? esﬁ%{%ﬁr%@s{ @gg%)%lﬁ?]?l?%@%g? épﬁoél ’'scanni ng
has been penrfwallTelvedaiyogloblnyregibor(mycgolin mgs utcias gelnternd sandadpest from t he

stain, rinsed with water and . all d to air dry briefl and. i raged on the
Apol 110 2. ABERLIEER digloy ASdBralole ot meB e gt PP Ry b g

cont ai Nni{0g amsdRlHiclvAipdired &f beSdeadrhllyv@pSdntitilve Bf alPfhscttb 8B incRRes nahed at 4C.

6.1.8 Digital Analysis of the Data The data were processed as described in

U S. Appli cabalpss SEpisRrocRes. by vonotomerimary masisy &l ap BiessioRp roBassRiess)  at

Sections 5. 4r aRdiay Belk WAS RIcRQkEE BFthB &leBiol deRBbRYLEI®T BEFRGE) eveRsthiiet forth
nore particularly %el ow. The output fromthe scanner was first processed

using the MecANINELY mapter bwaPIREE iebrainjepreseipibgs diviap Raqciagend theprocpsn 7,
Bi oRad Labog@de%&gt?m a@%rgﬁkﬁﬁmp%&fg%é@f%iﬁg;wng{% 170- 7566) to aut odet ect

t he regi stration polnts, ; to autocrop the imges (i.e.,

to elimypate sig | gl natl r .o 1 i mage |ying
out si de 1? he bounggérhls%fgﬁ% h{aﬁltédgrgkgﬁy g&%@%«%ﬁias?%?&@ﬁeﬁ%@nf@%%??wt o filter
out arti f actpsindyenssterdusge; sutlthdetosmhonaprotepfaattics welfegaired bdyweartble t o creat e

| mage files pgiﬁ%%grt%gst%%%%%nd%g&}iH&i%quXﬁ[u%y%&tiﬁgégg 4849 blGw! of | owi ng

par aneters:

6.1.11 Cross-matching Between Samples

20 To facilitate statistical analysis of large numbers of samples for purposes of
identifying features that are differentially expressed, the geometry of each study gel
was adjusted for maximum alignment between its pattern of protein features, and that
of the primary master, as follows. Each of the study gel images was individually
transformed into the geometry of the primary master image using a multi-resolution

25  warping procedure. This procedure corrects the image geometry for the distortions
brought about by small changes in the physical parameters of the electrophoresis
separation process from one sample to another. The observed changes are such that
the distortions found are not simple geometric distortions, but rather a smooth flow,

with variations at both local and global scale.

30 The fundamental principle in multi-resolution modeling is that smooth signals
may be modeled as an evolution through 'scale space’, in which details at successively

finer scales are added to a low resolution approximation to obtain the high resolution
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at1on or atiron ( {

| inear 1 nterpo extrapo using the MELANIE(r) -1l software)
to the two nessspotding diffehmerekimageindlspasmpied g redh lavalMemadenendihe | | near

o near ost e CAE Rt e feelir i b S B D U
01/ 75454 PCiHeWSPlhtidh 80es taprgeas theadeeile i the indge at differcet galess artifacts such

as dust, to reject images which had gross abnornalities such as snearing of
prot ei n feat ur esTo estinvis the dfstdridan beowmeenany @gd/iemgpages,cawalcalatioﬂ wage intensity

to allow. identification_of nore than the _nost .intense f.eatures.. or were of
too poor®a PELYMGEA V‘gg ."éﬁed’\?(fa&% @rea?fger d é‘tlg(?fs?vc?ﬁe@\ca%nsflgﬁsglluﬁgf.l)‘ | mages
were then corpasiRetiyinidas el sbintehte@ngo 6 gHaeN16xTagEels! @1th 50% ovedigl e sanpl e
set. This conmmon ipnage, the "pri ,rrar% master image”, was sel ected on

between adjacent grid positions in both directions, and the cross correlation between

corresponding grid squares on the reference and the test images was computed. The

distortion displacement was then given by the location of the maximum in the

15  correlation matrix. After all displacements had been calculated at a particular level,
they were interpolated to the next level in the pyramid, applied to the test image, and

then further corrections to the displacements were calculated at the next scale.

The warping process brought about good alignment between the common

features in the primary master image, and the images for the other samples. The

20 MELANIE® II 2D PAGE analysis program was used to calculate and record
approximately 500-700 matched feature pairs between the primary master and each of
the other images. The accuracy of this program was significantly enhanced by the
alignment of the images in the manner described above. To improve accuracy still
further, all pairings were finally examined by eye in the MelView interactive editing

25  program and residual recognizably incorrect pairings were removed. Where the
number of such recognizably incorrect pairings exceeded the overall reproducibility of
the Preferred Technology (as measured by repeat analysis of the same biological
sample) the gel selected to be the primary master gel was judged to be insufficiently
representative of the study gels to serve as a primary master gel. In that case, the gel

30 chosen as the primary master gel was rejected, and different gel was selected as the

primary master gel, and the process was repeated.
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applied to the flow field of vectors (defined at each pixel position on
the ref@ébence i nBelinadndsad pwossssnaows applicgrtp ihercamposiieopasken &Bagetand be

nmodel ed wit hvel - f [ oSs higsSt reduced
o a o ack, N5 et dctBidhois ERAEP Ry | GEIOo PG RO hif™)
snoot hed andtudettastoimedtd mcanesal geoimetry. bhefefitast veregdrodeil togethehintdi r ect i on at

every level .. ussi an ramd n orrespaondi differe image is
al so conput g&%w&% hd\?%‘?f%l’ ?Cc?('”éc%nrgcejtgghﬁt(%ﬁrgee P ﬁ(gvcrﬂa]i) ? gF?nt%%mbe C:/?\}een t he
snoot hed | negetearshs thésgipergengisdtentityand adéa thepysleoa klusithingdex (MET)Lapl aci an
i mages represent the details in the inage at different scales. To estimate
t he di storti on bahWMEndanific a gét\o€maicheifesinre o differtnatnagns. Wass an MCI

represents a protein or proteins eluting at equivalent positions in the 2D separation in

different samples.

6.1.12. Construction of Profiles

25 After matching all component gels in the study to the final composite master
image, the intensity of each feature was measured and stored. The end result of this
analysis was the generation of a digital profile which contained, for each identified
feature: 1) a unique identification code relative to corresponding feature within the
composite master image (MCI), 2) the X, y coordinates of the features within the gel,

30  3) the isoelectric point (pl) of the AFs, 4) the apparent molecular weight (MW) of the
AFs, 5) the signal value, 6) the standard deviation for each of the preceding

measurements, and 7) a method of linking the MCI of each feature to the master gel to
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10 perforned at level 7 in the pyramd (i.e. after 7 successive reductions

in resolution). The Laplacian imges were segnented into a grid of 16x16

pi xel s, WoOh1/53% overl ap between adjacent grid positi onsPCTVUR@L 10908

directions, and the cross correlation between corresponding grid squares

on the reference and the test inmages was conputed. The distortion

di spl acenent was then given by the |location of the maximumin the 15

correl alt i Onfvﬁﬁh :tﬁis(feat%fré ®his @htthedi Bglvalﬁﬁrm glﬁb&aﬁrﬂﬁﬁiﬂmﬁt?delblﬁ{gaderﬁt a |

particul ar | eve were interpolated to the next el in the pyramd,
i Lt

. they .
applied to SHER @M&ﬁ%&j&%ﬁﬂfﬂe%ﬁaﬁr%ﬁ?@% e agippletars WiKgh it

di spl acenmeny,gs g&e&teaagoqﬁinqﬁ&stn@fdeﬁtﬁfedmzébmﬁﬁaﬂ Ralydid 8 YA HRINDARARAERS S
br ought about good ailgnnent bet ween the common features in the primary

mast er i mageouldbriretrisacd. mbigd IMSlsorneemiged By s fod, trapebback (o WELANI E(r) ||

2D PACGE ana LS sRhQgLARMRS used to calculate and record approxi mately
500- 700 %até%%gﬁfea@upgﬁéalfs between the primary master and each of the

ot her images. The accuracy of this programwas significantly enhanced by
the alignnent of the inmages in the manner descri bed above. To inprove

accuracy still & urs ReFereald ARALVELL H98: PBERsfI Nal |y exam ned by eye in the
Mel View interactive editing 25 program and residual recognizably incorrect

pai rings vere r oRVRE0oliekPakGiniiUSEmpl A IERIRYTSI ARk olREOT 1 et

pai ri ngs exceeded the overa r epr oduci ity o the Preferred Technol ogy

(as measur efdSBy thegpefdes weralyayzsd of ideidy suthislast bpisdeauies ditgraplidly t he gel

sel ect edo t 0 Re.t§ 1o PpIo AR YrilRS LRl dla B HRE b BRE il 1 €1 ent ]y
represen?athe 0 P study gel's o derveas "3 primary master gel. In that
case, the galzhdithethpseand gd f¢dee pati Matchingfeatuess of eichviesure eptendrethen and

di fferent gel was sele as_the rimar t | ., and the process was
r epeat ed. 1%%%%%&@'%%%%%&*@8%@ %ﬁqﬁifﬁéd (ﬁﬁﬁfﬁgcse 818" t hen added

t oget her t Oingdn€ity etWechOXIRRSIEEs OSB kY ndrMBIGESF. Miffertktllp Pdsért dragurasnd shapes
of all the gel features of all the caonponent_inma were super-inposed
onto this cWWﬁd@W@éﬁﬁﬁ%@@LmﬁﬁrHégﬁﬁP n%”ﬁ@FHﬁPwE%EgFQtI the initial pairs
had been_ conputed, corrected and saved, a second 5 pass was perforned
mhereby1§he original (unwarped) inmages were transformed a second tine to

t he geonetry ofﬁ%?i%ﬁ%%ﬂggﬁgﬁggﬁggf@%Egﬁgtine using a flow field conputed

by snooth inter % e- poi nts defined by the centroids

ni 11§ oi ng- 1 oL Ras CBrT IR o e TasdkBRe e B RecIIPBEane. ac cath

i mage was 1ftdl haish 061BE ford Svdnliel (PUTVEODY) 2A@S) SsoldomRinid) scaldd byase di gi tal |y

summed pi xel by pixel intqQ the conposite master | e,_an he features
that had notot®denmsdeadedoniheziVQpodetithedt Juvas Fﬂt@%%g?fogfg:r \(}lj\glt“ &4 j kewi se

added t go t o AFRORICI/IIRS bffeat STPPSarticular gel. For most analyzes, in order for an
MCI to be considered in the statistical model, it had to have non-zero values for
PCTVOL and VOL in at least 75% of gels in at least one of the diagnosis groups in the

analysis (described below).

The complementary statistical strategies specified below were used to identify
25  AFs from the MCIs within the mastergroup.
() Group Analysis

The purpose of these analyses was to characterize differences among gels from
individuals with different clinical diagnoses. The diagnosis groups were 1) autopsy-
confirmed (AD) vs. normal controls (NCO) at their first sample, 2) Dementia

30  Alzheimer's type (DAT) with an initial sample within 3 years of disease onset vs.
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description, with their centroids adjusted to the master geonetry using the
flow field correction. 15 The final stage of processing was applied to the
conposi t avoastas4 i nage and its feature descriptors, whi cRCTVOSW®PISeSent

all the features fromall the images in the study transfornmed to a common
geonetry. The features were grouped together into |inked sets or
"clusters", according to the degree of overlap between them Each cluster
was t hen ¢N@@naral 3)tdstseenplaiefifirstidegreg rdlaiex of infizidunls dghesed withst er i ndex
(M21). 20 An | identifies a set of.. hed features. j t i mges.
Thus an emeplvé:?)?fe‘gléﬁ?gleﬁs % 1Z}ilorll1 t g?hfg?‘tég léjgﬁ%swe%&? ‘.’1%3“33@%&8%‘% ent
positions j.,n the .2D separati,on in _diff t I .6.1.12. Construction
of Profil e’ghefgﬁwlp%?taﬁ%C?:atfcr%léuqélﬁ W%Igﬁ%gﬁéﬁ}%%iﬁggﬁﬁﬁ%she study to the final
conposite mastgﬁ Liinga?ﬂeddlthe intensity of each feature was neasured and
stored. The en )resu of this anal ysis was the generation of a digital
profile which c i f L dentifi X i,que

i denti 1?5| cation ‘%gﬁgﬂglg) %ltcf)f\;[rédﬁ@ccg% eds?l% %ﬁﬁga{ ea ﬂ#egi av]\/%%’ﬁ%ﬁ Pr‘{g conposite
mast er i mage NCRCErpup R)th tdperddo the redoofdharatlese.of t he features within the gel,
30 3) the isoelectric point (pl) of the AFs, 4) the apparent nol ecul ar

wei ght (MN of (2h€lassKkstioblredshe si gnal val ue, 6) the standard deviation for
each of the preceding neasurenents, and 7) a nmethod of |inking the Ml of
each f eat uClessifecatibretremn steey usgé with cheIICT Vidudey Bp4SUCRETINGSGcd0908 whi ch
this feature was t ched. Vit f ;a.Labarat.ory Lnfor | Managenent
Syst em ( LI VRS &S CWPO%?‘E?W @gﬂﬁ@mﬁ?oggggbqu{ PUE R Uy T &lssﬁg‘l}ed gel from
which id pasi@enedas 2eh hatodeheais proicedndingitol ertredpbra vayadanpiitrer anal ysi s

of gel profi]e databases could be retrigyved. The LIM als ermtted the
profile toeVBB‘a't“?ga"é]eWSE}B](‘?I@P]t‘tB?‘Er? &VPH° ‘f?é el eegpfgtrlg%%cfsla’éﬁ’?g 6.1.13.

Di fferent %aﬁﬂ@éeyﬁie%hﬂfgetiﬁ]@ev?dn@é hdcBRinfpab atogtineahiEtkeBRoddadar]. Witdhi n each
sanpl e set. (Al zhei ner' profiles were analyzed to

er's CSF and normal = CSF), the
i dentify amededereedit irpsletheorginpldstaanddatadiom bratyrad sompeeddit in the
profiles. g ?dasks%ﬁ{pﬁg HRR M REmURY. erﬁe@@aﬁs@e%%&%@&vém&uﬁpaﬁd zhei ner' s

pool ed gel feature se tching features of each feature set were then
conpartd tgvinddai ployed tedsanfimpertane'spli ipoint' tydeiermiveadiegngsip.-citherdn dief f er ence i n

mean int e&f%ﬁa‘fd&?&‘é@%a@o@rﬁ# ?%ﬁal;lgtrgéSF and normal CSF. Differentially

present feattires were 1denti as Al zhei ner' s Di sease Associ at ed
Feat ures (AFs) '(3)1]§og§stijcr3g‘}essi%¥1%dd§lti cal Analysis of the Profiles

A logistic regression model was used to model the probability of being AD.
The volumes of the various MCI’s were used as the explanatory variables. A stepwise

20  procedure was used to select 5 MCI’s.

Criteria for inclusion based on the group analyses:
Information from all of the above described analyses were used to select MCI's that:
1. Were among the 5-6 MCI's with the smallest p-value for a given analysis
25 2. Appeared in the smallest 100 p-values for 2 or more analysis
3. Appeared as an important split-point in a classification tree

4. Had desired distributional properties
() Longitudinal Analysis
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The MCI data was represented in statistical nodels in two forns: 1) percent
of total protein volune for a given gel (PCTVOL) and 2) absol ute vol une,
scal ed bywohg7s450t al vol une | oaded on the gel (VOL). A vabPO®RUSI/DINAS
entered for PCTVOL and 20 VOL if an Ml did not appear on a particular gel.
For nost analyzes, in order for an M to be considered in the statistical
nodel, it had to have non-zero values for PCITVOL and VOL in at |east 75%
of gels in at IH&qiurmeoﬂheldﬂgttdimgmmjws a0 pdentify Ale assaciatkg sith (descri bed
bel ow). The conpl enentary stati stic gi es cifled w wer e used
to identi fSPangss IhESeast ake ?ﬁ@eﬂfﬁf@%a}ﬂwm é‘?*’g%ﬁt)&‘ Wé}% oup

Anal ysi s TOPRPMAGSS aOksshitfSeARal MHEB sibgebts! WitlChar aeiRE bangplaiider ences
anong gels from individuals with different clinical diagnoses. The

di agnosi s Wé%@e%@n@yﬁ aut opsy- confl rmed (AD) vs. nornal controls (NCO
at thei r first sanple, Denenti a Al zhei nme h an

AT).
initiald®sanple Therhyvere QW?/ BQres WP]BV%dé%@ 181?%%‘9139%‘1“3%’1@2&‘?/@5}6‘% 7&9154
PCT/ US01/ 1099 as M%ntﬁ}nﬂF {i)foxl Wiith &ﬁlﬂ?és% %qunb ke Seafesny ehldes of

i ndi vi dual s di agnosed W th denentia Al zhei nmer' s type w thout a clinical

di agnosi s wifth deamsestin she MEESEM.s Forgach AF THMSE W@W%@SW&Plt%qf%lé‘Pf t ec hni ques
were used fhe Vglﬂglegyft&u 3&81?1![% sflg?_l:gnjd) suki'e&e%F Wﬂﬁk valueY iekﬂﬁﬁ{ 0.

control ling for age an npared a group vs the NCOgroup
wi t h regarthetap Idﬁbeaf penéd tbé gﬁohpana@lseﬁmnd ¢Ryisehiaxigh the geoup enalyseeiss
C assi L(} cation MCl vol unes as predi ct ors, and

clinic ‘iﬁfrﬁiﬂ\féreeﬁa‘é’nﬁ%ﬂﬁgg%ﬁ nédu e algorithmlooks for "split points'
[n the predictopg bhalendQcBRMbd O bi% AR ReBbQ NaRAGACRUS Set s

according to th ponse varia Arter aluating all possible splits
for a gi vesubjwdefint sdnie taeesighifieans pledittor s d:kaa%p’rogrhaion mexdunngts t he
change in deyi 3nﬁe aC{%(%I’dI n to.a nu el i hood nodel . , Tree

model s wer Betiodiiol{qyipg, & f&?ﬁf&inp’éat% %S a'fluami?lﬁ el ISHCBBEhy sanpl es

of the orig mah ieiatimateAiFdbdRbn it Base ph &RAVIFISEM foTlaﬁ:thha]‘EecttS Cngyal t est
i nvol ved whet her a 15 %I ven Ml proved to be an_i nmpor "split point' to
i

det er nithe #ibiggHodihsan ig @WSEM@FF@GI Byep gt erael igdegnd P’Vété g5Pen BB ALt ¢ ap

sanpl e treﬁmn&&etlwe&i L Fifst m&ﬁ%%ﬂ@s wa@%lsed’%ﬂle&hésﬂ enly@angssivamnodel was
used to nodel the probability of being AD. The volunes of the various

MOl ' s wer ethadiedd thyee yeaes od sl faiasemply wese 1Bl Begressiogragsigfiagandzplithr ocedur e was
used to s eLa%%;[le §aIM9ionSWGre then used to identify significant AF’s. More specifically,

subjects were first randomly divided into two groups. For each group, stepwise

20  weighted least-squares (WLS) regression using the rank of volume from each subject’s
first sample was used to select the five best AF’s for predicting progression rate. If an
AF was in the top five in one group and yielded a slope estimate with the same sign
when included in the other group, it was included. In addition, the top five AF’s from

a stepwise WLS on both groups combined were included.
25
" 6.1.15 Recovery and analysis of selected proteins

Proteins in AFs were robotically excised and processed to generate tryptic
digest peptides. Tryptic peptides were analyzed by mass spectrometry using a
PerSeptive Biosystems Voyager- DE™ STR Matrix-Assisted Laser Desorption
80  Ionization Time-of-Flight (MALDI-TOF) mass spectrometer, and selected tryptic
peptides were analyzed By tandem mass spectrometry (MS/MS) using a Micromass

Quadrupole Time-of-Flight (Q-TOF) mass spectrometer (Micromass, Altrincham,
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Criteria for inclusion based on the group anal yses: Information fromall of
t he above described anal yses were used to select MCl's that: 1. Wre anong
the 5-6 MBos7st h the small est p-value for a given anal yBCHURG/@908Appear ed
in the smallest 100 p-values for 2 or nore analysis 3. Appeared as an
inmportant split-point in a classification tree 4. Had desired

di stributional properties (H) Longitudinal Analysis 133 WO 01/ 75454

PCT/ US01/ 1008 equified mithpasaoftdw T heectosgist ZigpaptovanaFysestialamitoo i denti fy
AF's associated wth changes in %is%%se, st at e, as, neasured by .the MMGEM a
conbi nat | FiFibEdeRengREsE dettersationof f idpenaiemueted@pde Al FPEL OhAT subj ect s

With tWwo Qby B hENRIRIMERSMEeR usis 8 FEQURKESRaRA BLiLSES (En cThIgneoser e two
nodel s enpl’oyed in the |Iongitudinal analyses. In the first, the goal was

to identi fly AaFSeciass hnptem: AAREGES: HervieR tifrel- fet@iadprdfiaPeant | y correl at ed
W th Cfsa“%érfdffaaﬁdﬁqn&%@whe EE?va?élg&cﬂﬁity Mnvas e dstadu@lofthe rank of
the volune after controlling for age and subject. AF's wth 1p-val ues | ess

t han 0. 05,b amd y iohseintpeptides Cetarhedfigm die datpbasgr andp masa inpeerent indll E9fisi st ent
with the gro nal ys i . f ' re included.
The goal ar s L edi Tt B Ry ProphualRe S R AL Lbll?l = IS
subj ect' s donstaictedatiptoteinvagries isitigniohiredmtlamp dewbast beld bf thetiNat@sad pr ogr essi on
rate during th eriod.foll ow ng t [ of the.first sanple. First,. a
sinple Ii n(g%ﬂtref‘f 18@%?%??%8?““&/8@@?@&‘%@ 188(MYe% A progression rate
based @ thg: NMBPREMCBIMSRACEovE. Hoj18Wing id3ntification SEipjoegisshrebgispastralni tial MVBEM
greater than or equal to 12 and with greater th% four f%% bet ween the
first and Jpa%fal sFRition usiee e B QPEYTPgam rgsres ?C)thslBMJ&g@ “WEhin the

first threg,Mead-fa Yerd RGhddtS rtrgrﬁtﬁrﬂ?éé%t MeRkigesUpitin thBQa@asidemifFad®ml i ng and
split- sanple validation were then Used to identify significant AF's. Mre
speci f i cal dayes wherhjaprpisingspwld pp dgntifieshiorelysegiohingsath yberpiREsdgr oups.  For

each grou sﬁh§ggﬂg&§o?9¥pe§i%%e§a§pﬂé&§g§m§ﬂfe berhR0fRER Mssusi ng the

rank of volune m eac rst sanple was used to select the
five btst shEttm dicle mpedisordarngiqoproigd essuably, wsitgemethddsgknowmnin thaerti( t he t op

five in on roup. and vi.el ded a_ sl ope est. i .nat i i when
et uded | e D8 ShirRapretlis ooy fndle BaaBtulR sk lel (el 0 1TV0
AF' s from Gaksll e, 5392V R 5id Cohatun. Hiacifpectomnis:658eb68kr e i ncl uded. 25 6. 1. 15

Recovery and anal ysis of selected proteins Proteins in AFs were robotically
exci sed and processed to generate tryptic

6.2  RESULTS

20 These initial experiments identified 117 features that were decreased and 64
features that were increased in Alzheimer’s disease CSF as compared with normal
CSF. Details of these AFs are provided in Tables I and I. Each AF was differentially
present in Alzheimer’s disease CSF as compared with normal CSF. For some
preferred AFs (AF-1, AF-2, AF-3, AF-4, AF-5, AF-6, AF-7, AT-8, AF-9, AF-10, AF-

25 13, AF-14, AF-15, AF-16, AF-17, AF-19, AF-20, AF-21, AF-23, AF-24, AF-25, AF-
26, AF-28, AF-29, AF-30, AF-32, AF-33, AF-35, AF-37, AF-38, AF-39, AF-40, AF-
42, AF-43, AF-46, AF-47, AF-48, AF-51, AF-54, AF-55, AF-56, AF-57, AF-59, AF-
60, AF-62, AF-64, AF-65, AF-66, AF-67, AF-68, AF-69, AF-71, AF-73, AF-75, AF-
76, AF-149, AF-150, AF-152, AF-153, AF-154, AF-155, AF-156, AF-157, AF-159,

30 AF-160, AF-161, AF-162, AF-163, AF-165, AF-166, AF-167, AF-168, AF-169, AF-
170, AF-171, AF-173, AF-174, AF-177, AF-180, AF-181, AF-182, AF-183, AF-184,
AF-185, AF-186, AF-187, AF-188, AF-189, AF-190, AF-191, AF-192) the difference
was highly significant (p < 0.01), and for certain highly preferred AFs (AF-2, AF-3,
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di gest peptides. Tryptic peptides were anal yzed by mass spectronetry using
a PerSeptive Biosystens Voyager- DES STR Matri x- Assi sted Laser Desorption
30 | oni zawd on73is4re- of - Fl i ght (MALDI - TOF) mass spectr onet ePCT/@Ra/ ®wedsect ed
tryptic peptides were anal yzed by tandem nmass spectronetry (MS/MS) using a
M cromass Quadrupole Tine-of-Flight (Q TOF) mass spectroneter (M cronass,
Altrincham 134 WO 01/ 75454 PCT/ US01/10908 U. K. ) equipped with a

nanof | ow AFe&cAFds piFey AR Ady 13 ddir e AFA®; ABelTt AEI20aAF17d. AEi2d. ABquenci ng

and identif}j I Al i pt eepret gdot andem ARSS Chra, ofg tryptic
pepti des é¢ﬁ%§%@d@é®néﬁfﬁé%g&g$%§g§§h przg‘%ﬁéjr%ﬁg’( ng4’e{$al ., 1994,
J. Am Soce6, I3, Apersor am158, AFG5989}15% eAlS 16N AF-1651 AFGi661 8Fi1838,f or dat abase
5 identification in . the cl eavage ificity, of. . trypsin; .the
detecti on '198’5@1311@’[0&&?21%7’ g%dgg@@r@??ﬁfégpﬂ%ége élggf:ﬁ% S ¥6m t he

dat abasg, ABR Beies: bRCo.GowNt for all Cys residues to account for

car bam donet hyl ati on. The dat abase searched was dat abase constructed of

protein entri espdrial iitho RNt fegebibsianie databagidohat diffeyentiigy Madehonal  Centre
for Biotechnology Information (NCBL) which is, acgessi bl

t. 10
htt p: / / wwwARBER Tigped i rRgep/of thess ABtiargPrPYdett intla lﬁf%ﬁn‘ﬁY?EPH’tP&eﬁs t hr ough

spectral - speqtd @lhubi dflvatds Mentibdd 1daConoRPYES vIRAOGHRER tho'Baaas det ected
in MALDI - TOF nasS spectra were assigned to tryptic digest peptides within

t he prot ei mwinpdeidtsequeras, norrny ehgasclagide snendingrsyeled peptide stagenss. Vefent i fi ed
t hr ouglpo seggsgmetagng\ﬁé}é%aggwgﬁrsggﬁkg&d M5/ M5 spectra of tryptic digest
ng the :

pepti des usi program tandem nass 15 spectra of the peptides
were interpreted nmanually, using nethods known in the art. (In the case of
interpretation of |ow energy fragnentati on mass spectra of peptide ions see

caskel | etqal . ;R0 FrABAGROTINANDRREATRANT OF A1 BaRN508) _ 6. 2 RESULTS
a enti

20 These initi experinments | led 117 features that were decreased
and 64 featur eBISEASE were i ncreased in Al zheiner's di sease CSF as conpared
with normal CSF. Details of these AFs are provided in Tables | and I1.
Each AF was di fTlerfeliowiakeyample dkstmite tha ugg oftpaiAdof thedpveatienfoCSF as conpar ed

with normal CSF. For_s . r ) -1, - - AF-5,
AF- 6, R 75 TR tr?ﬂlli—“}@l? gﬁ@%’%{siﬁ%@ﬁ sjgé'éﬁ Tﬁ@"%&”ﬁ%ﬁ%ﬁéﬁﬁé—" 17, AF-19,
AF- 20, AF- Rhstréds-tB8use A middulails @5, , afbnist 6 antAgenR6) oftds ARl of lle- 30, AF- 32,
AF-33. AF-35 AF-37. AF-38, AF-39 AF-40, AF- 42. AF-43, AF-46. AF-47,
AF- 48, AF- B ?ntwﬁ-t%i{?atﬂfrp@%‘?m&EZ-}‘%%?“/&[Q!%%SF- AF-59. AF- 60 AF-62. AF-64,

A 150, A 152, PRpolspitndin & S B K bbrodplnode 1561 50 AF- 160
AF- 161, AFsyhesizAFanti@Scret®Ebil fibinal Mg epitielidl Gl]s iAkarb@nbribgeh&Ss andF-
20  has been shown to be present in the extracellular matrix between the RPE cells and the
neural retina. It induces neuronal differentiation and promotes survival of neurons of
the central nervous system from degeneration caused by serum withdrawal or
glutamate cytotoxicity. PEDF has been shown to protect immature but not mature
cerebellar cells from apoptotic death, acting as a survival factor for such cells, as well
25  as protecting them against glutamate and hydrogen peroxide toxicity. PEDF binds to
glycosaminoglycans and to an 80 kDa receptor present on the surface of
retinoblastoma and cerebellar granule cells. PEDF binding to the 80 kDa receptor, as
well as PEDF activity, may be blocked by antibodies recognizing PEDF, and by a 44
amino acid fragment (amino acids 78-121) of PEDF.

30 The expression of an isoform of PEDF with a molecular weight of 33,401 kDa
and pI of 6.74 has been shown herein to be significantly increased in the cerebrospinal

fluid (CSF) of subjects having Alzheimer’s disease as compared with the CSF of
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170, AF-171, AF-173, AF-174, AF-177, AF-180, AF-181, AF-182, AF-183,
AF-184, AF-185, AF-186, AF-187, AF-188, AF-189, AF-190, AF-191, AF-192)
the diffeavenves4ssmas highly significant (p < 0.01), and foprCT@stiaioposhi ghly
preferred AFs (AF-2, AF-3, 135 WD 01/ 75454 PCT/US01/10908 AF-5, AF-6,

AF-9, AF-10, AF-13, AF-15, AF-16, AF-17, AF-20, AF-21, AF-23, AF 24, AF-28,
AF- 29, AF-30, AF-33, AF-37, AF-52, AF-55, AF-57, AF-62, AF-64, AF- 66,

AF- 73, AF-dbRctsfee tot ABhciklBs diffasd. SBhus AfuadfidtiveAfetelibn o AFENBH, CH-- 168,

AF- 169, AF-183, AF-187, AF-189, AF-190, AF-191, AF- 192%"}; %he di fference was
still 5 nendedrytpiagasse Algheine oligpse: derpncdpe BieksSidtrly sequences were
det er mi nedfAgindePe adbdst 6F RBhikd theefRE@RAE: of AleSaply Port A1eEEmAFSdisded. ai | s of

these APIs are provided in Tables IV and V. Conputer searches of public

dat abases i dentg,foh&emBbdiheRAr 1RN8veRbn, ompiids that@bdihge (i eppatlieal  am no
aci d sequence, nor any oligonucleotide encodi ng such a .T%&t_l de_sequence,
was 10 eserdopmieepisied e epampsien, G%tVatbiéBEBOtbﬂ&rﬁxﬁ@éﬁmnﬁndEXg f-PERFAGNOSI S AND

TREATMENT % a@h&@rm a%ubB#tSfE‘ﬁ‘ec'é%l ot iattriehl SWbEofBIR & AikicHadrat e the use

of an API e rnvention for 15 screening, treatnent or diagnosis of
Al zhei ner ' disdliss eAmihodiBh g1at moliduie iy expmadne activiiy or both tet axarestion #dl use of
nodul ators_(.e. Q. ni_st. n | Sts s Pl .. of .. . tionto
treat or p?cé]\\/”ég?f Pﬁ ifzh[?;:%rier‘?l%lrt ??Dge %Ir Eshe .osséi i&f@ n tl%g’pﬁﬁitc iﬁlecl &{Cb&rsr‘rrcl %1?% vﬂ)\efgﬁf act or
(PEDF) is e aysuti@i sfGHDE opnaded acidssopniphesnaedoaldr 8 portieh @ PEPFr et i nal

pigment epithelial cells | ar enbr 1s.and. 20 has been shown to
be prei%ntmf“}ﬁg‘f Eﬂefcfcgﬁ?{ﬁ?g?ﬁ#&‘ﬁ%ﬁﬁ%ﬁ@@@@@@%@@s&and t he neural
retina. |tadondueest neuronal differentiation and pronotes survival of
neurons of the central nervous system from degenerati on caused by serum

wi thdrawal or THUhRHEbE aRY blvidss Sordeyting REks b adentigemidifoanitompomidst ect
acting as a

i mmature but not mature cerebellar cells f%ﬁ a%t%ptoti ﬁeat t&

survival fBetBedylye hergpregem o PERY ‘?Ké_FtImQ'E?f B\Sr_ E{PPF?FEt M 3]65?1 nst

gl utamat e Apd Ry RARPEPET iN¥iARah 8% idehiiffed HyfBmphiidse Ere@io@@sam nogl ycans
and to an 80 k receptor present on the surface of__retingblastoma and

cer ebel$ ar PEPEiutclls dentpd WithRbrst ermpraung torthe expscsgion RDBEPE éepills freated el | as
i no-act 4 A B B 4 o e o of
i sof or m of kiREDFinwhe drt zndrin¢ledsuheasurivg thhievalfof BBDERINA Bag. kywpripemdfos. 74 has
(C5h “of ST R IR et R BB RSy b AR PR NBR. O o "'

blot analysis). Compounds that modulate the activity of PEDF can be identified by

20  comparing the ability of a test compound to agonize or antagonize a function of PEDF,

such as its neurotrophic activity or its binding to the 80 kDa receptor, to the ability of a

control compound (e.g., saline) to inhibit the same function of PEDF. Compounds

capable of modulating PEDF binding to its receptor or PEDF activity are identified as

compounds suitable for further development as a compound useful for the treatment of

25  Alzheimer's disease.

Binding between PEDF and its receptor can be determined by, for example,
contacting PEDF with cells known to express the PEDF receptor and assaying the
extent of binding between PEDF and the cell surface receptor, or by contacting PEDF
with its receptor in a cell-free assay, i.e., an assay where the PEDF and PEDF receptor

30 areisolated, and, preferably, recombinantly produced, and assaying the extent of
binding between PEDF and its receptor. Through the use of such assays, candidate
compounds may be tested for their ability to agonize or antagonize the binding of

PEDF to its receptor.
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136 WO 01/ 75454 PCT/ US01/10908 subjects free from Al zhei nmer' s di sease.
Thus, quantitative detection of PEDF in CSF can be used to di agnose

Al zhei new@ od7ease, determ ne the progression of Al zhei PET/USOIdI0S®Base or
nonitor the effectiveness of a therapy for Al zheiner's disease. 1n one
enbodi ment of the invention, conmpounds that nodulate (i.e., upregulate 5 or
downr egul ate) the expression, activity or both the expression and activity
of PEDF are adm@ompusdsadertifiedirsubj tat affeat the exbreskioh rog adtivisnbf BEDF or

prophyl axis of Al zheiner!s , disease. i.bodi es that _nodul ate the
expressionFa&E?F§F9V1UVOHHFH“@H%E%QﬁfQEéPHﬁTéﬁﬁm“88fP9WP§”@ PECE are
suitable fap s%lé&s RH5208BheitnBr fdlGtatd, @Y \detdthi@leahdr @elaputic edicagy. f or all  or a
portion of PEDF, or nucleic acids conplenentary to all or a portion of

PEDF, 10 may be madmpidibmtiRieagon R0 bolimitt@mEmisof de jateuREDF pol ypepti de
may al so be adm nistered. The invention_ also provjdes screening assays to
rS

i dent i f P actopBRRErs destrist s apRlietioib i A aee e dekasay i pstigHions F or
activity Ofinéﬁﬁaﬁal ASPPRU RS ntddBbn. "R GHafly ed iR PeRRAL Ol BbarkePF 10 vitro
can be identified by conmparing the expresSion of 15 PEDF in cells treated
with a testwitompssaebetad thelinvenipr. ¢ sddifipnde thpspmmunerated heseinalied with a

are. " Rnown TRAPRS Tl s B h AR ML BTG hhe ECFELRIS RBRBINIR 0 67 oy

nort her n bl drawingnaSuch insodificafinsRGRy aratidnyvea stendedioRRIDWithindhesaopd ef. g. , by

i rmunoassay, or western blot anal ysis). ounds, t hat dul.at.e the

activity ofhpEnds E3615‘-951 Fif?nfq?‘%%‘ﬁjﬁ)?g%gg%é)? eﬂtgantlal?gtegg%pﬂl%a;l%%f a test
conmpound t ai@ganih&epplicatibh RgRitb7 carpbtaredityeefemhcelkbs entiistych as its
neurotrophic activity or its binding to the 80 kDa receptor, to the ability
of a control conpound (e.g., saline) to inhibit the sanme function of PEDF.
Conmpounds capabl e of nodul ating PEDF binding to its receptor or PEDF
activity are identified as conpounds suitable for further devel opnent as a
conmpound useful for the treatnment of 25 Al zheiner's disease. Binding

bet ween PEDF and its receptor can be determ ned by, for exanple,

contacting PEDF with cells known to express the PEDF receptor and assayi ng
the extent of binding between PEDF and the cell surface receptor, or by
contacting PEDF with its receptor in a cell-free assay, i. e., an assay
where the PEDF and PEDF receptor 30 are isolated, and, preferably,

reconbi nantly produced, and assaying the extent of binding between PEDF
and its receptor. Through the use of such assays, candidate conpounds nay
be tested for their ability to agonize or antagonize the binding of PEDF
toits receptor. 137
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WO 01/ 75454 PCT/ US01/ 10908 Conpounds identified in vitro that affect the
expression or activity of PEDF can be tested in vivo in ani mal nodel s of
Al zhei nrew@ od7aease or Downs syndrome, or in subjects har€CngSW/wbesi mer' s
di sease, to determne their therapeutic efficacy. The present invention is
not to be limted in terns of the particular 5 enbodi nents described in
this application, which are intended as single illustrations of individual
aspects of WEeCLARMENtiIi on. Functionally equival ent nethods and apparat us

wi thin the scope of the invention, in addition to those enunerated herein,
will be apparent toAfe%6q %'séﬂs&ﬁing Hlagtnﬁls%‘ibrofgﬁ&‘i@ $10 2K RSSOk Blse
description and acconpanyi ng draw ngs. Such nodifications and variations
are i nt ende# ameanmal| fopideniiyngranamagat Bk @@eﬁ%@%ﬁkﬁ@éméﬁ&?% The
contents of @A Ry eiBOERE fie eﬁ”@c@t%mheﬁﬂga&ﬁh@fé&cd&@ﬁ'nﬁ&%&l%ﬁwng' ted in this
application is hereby |ncorporate by reference in its entirety. 138 WO
01/ 75454 PCThsSmey s dioere, soit stdOmpTisipg et hod for screening, diagnosis or
prognosis of Alzheimer's disease in a for identifying a mamal at
risk of devel oping Al(az)h@ah@mggt@t@@ﬁ%eeofboéy\ﬂwérfr%ﬂwwm%%mgothe ef f ect
of therapy admi ni st er edyih@ydolPOBRophRiING géne%téla%marmélsféhaeaﬁﬁ?of sai d

met hod conprising: (a) analyzing Pest sanpl e dy fluid fromthe
mammal by two  di mensi oﬁ%ltpfeéolsé’é]tafféb%?@@i% aﬁ?aﬁéﬁ%iﬂﬁs@l fsafuiovkisfrensi onal

array of features, sal@laﬁ%@dﬁn&@f&@&d@d@a\mhth@@%&e@a%gaﬁ@@@agmature whose
rel ati ve abundance correl ates with the presence, ahsence, stage or 10

severitip of Al zhei mer’ sseHerEE a5 alzBpimgE %Q‘FW%OQH{%&E}FI%}&O“&EF OF RISt of
Al zhei ner' s di sease; anflizh&eLonBaké;Aadt he abundance of each chosen feature
in the test sanple wth the abundance of that chosen feature in body fluid

fromone or nore per§Oéb%nrﬁaﬁﬁgthtawﬂdﬁc%%?barsﬁrch&eﬂmﬁﬁ@ﬁlth@feswaﬁa Jed
previously 15 determ ned reference range f hat feature in subjects free

from Al zheiner's di seadih theabyjdappeoh giahehipsendfetredn bpdpiltid §RE qo8 9F eSSI on

Reference Feature (ERF)mbR geR6nd B&tion@AhEime?s deQﬁe r&tvhﬂhch viGlsgi M
wher ei n the body fluid is cerebrospinal fluid }'he met hod of

claim1l Q)r claim?2, whetirRinedreferspieraReei %rﬁl%}lfeaé‘trfaé‘bﬁbﬁ@tséwe ®agnosi s of

Al zhei mer' s di sease andalR@meeh afség oaaund@ruben@hc@étléa@mfempesmosen

feature correlates with_the senc sence of Al zheiner's di sease.
hRefcren e l%atme (%R% in the test samp{e.

2. The method of claim 1, wherein the body fluid is cerebrospinal fluid (CSE).
20

3. The method of claim 1 or claim 2, wherein said method is for screening or
diagnosis of Alzheimer’s disease and the relative abundance of at least one chosen

feature correlates with the presence or absence of Alzheimer’s disease.

25 4. The method of claim 1 or claim 2, wherein said method is for monitoring
the effect of therapy administered to a subject having Alzheimer’s disease and the
relative abundance of at least one chosen feature correlates with the severity of

Alzheimer’s disease.

30 5. The method of claim 2, wherein step (b) comprises comparing the

abundance of each chosen feature in the sample with the abundance of that chosen
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25 4. The nmethod of claim1l or claim2, wherein said nethod is for
nmonitoring the effect of therapy adm nistered to a subject having

Al zhei rew@ od7sease and the relative abundance of at | eaBCT/OR@&/W®hEsen
feature correlates with the severity of Alzheinmer's disease. 30 5. The

met hod of claim2, wherein step (b) conprises conparing the abundance of
each chosen feature in the sanple with the abundance of that chosen 139 WD

01/ 75454 PGLALLRALCE89R8, oﬁ(aetﬁtn'rﬁr@niaﬂlnﬁﬁlrfrgerf% ANBeier Ms@as%mh§ free from
Al zheiner's disease or wwth a previously determ ned ref erence range for

Ehat  ChoserPrPUasly dearminiRaIeacdIAets PF BFhChaeRReA HE I BapSls e 081 6. The
met hod of chghéindrQlis&ds@l m 2, wherein step (a) conprises quantitatively
detecting one or nore of the followi ng Al zhei ner's Di sease-Associ at ed
Features (AFs): AF-1, AF-2, AF-3, AF-4, AF-5, AF-6, AF-7, AF-8, AF-9,
AF-10, AF-13, AF- 14, AF-15, AF-16, AF-17, AF-18, AF-19, AF-20, AF- 21

22 AT A e Al 30y Bl i My 05,01,
AF- 42, AF- ABfectis du, or/ord 6T thAPolwg/ingMilzhaimer APisgge- Apociged FRiBS, AF- 51,

A G0, A QRTNTEh AT B8 AR SR AR AL AT R0 Ay AT o1

AF-72. AF- 78, ARFLS7 AF-IG-AFS[7, AB-186AFAR, A-20 A6E-28, AJAﬁZ,?@F ZW@ﬁ ABNF- 81,

AF-82, AF-83; A BAp z"rFA%szs AEz@GAF%E §1Z431A>EF§§ Aﬁﬁz%-s&\FAﬁ@s A 15 91,
AF- 92, AF-93) AF-94 AF- 95, F- 101, AF-102,

AF- 103, 100F- X0 AF- ﬂFAfe%‘% ARF’L%@? 40A$FfﬂésAFA|’a‘»&Eﬁ3 &F4;‘:,11}F 4AP5F_LJ4_§ Ay 114, AF-

115, AF-11647 Al-dgl Ar.REat1sH, ARES1IAR AR 3 1A Ak- AR5, A¥-58 287 SAFARL24,
AF-125,  AF- 126, AF-127, AF-128, "AF-129. AF-130, AF-131, AF-132 _AF- 133,

AF- 134, AF-5% 3F-59PF100 AFAR. AFP2, AB-634AI-6ARAT £5. AlRE6 14567 88, AF-AF 145
AF- 146, AF-3AAR-R) AREH1AS. T0AKEIAIATAR; ABOS, AF7$,5AF TAFARSR, AP 168, AF- 154,

AF- 155 AF-156. AF- 157, F-161 AF-162. AF-163.  AF- 164,
AF- 165 AF-3b&F- e ATe?. AFQE‘ 31‘%8‘?4 &E‘gjiie& FAl%%é Aﬁﬁ%‘%ﬁ%&‘%&ﬁ “AF- 173,
QE' ]1-521 152:2 d1/ AF- %EAP7@», ANFO4. AFAS, ﬁF-%?BF&AFAE—DQ, AREOO,SQ?—IM?AISI(])OZ ﬁllz Jl.gi
-183, AF- - 185,, AF-186, - 187, , AF- ; - or

AR 101 oo Arippatitobartlos Bhuor Ke a0 A iq Ay fgakd o, S le e 010
colrrpri ses i 150aFaq6r AB-11DCAB$i8) g FE 10| Mﬂdlh&F;’.MiAﬂnZﬁ)(AECM4 SBIIDAS e
polyacryl a P r
screeni ng, n%ﬁjagrd&: éﬁ %‘Cht % 2‘%31132 %?(liﬁ)%ﬁf% s%%igg énk]%]q%Alp

137, AF-139, AF-140 AF-141 AF-142, AF-143, AF-144, AF-145, AF-146, AF-147,

20  AF-148, AF-149, AF-150, AF-151, AF-152, AF-153, AF-154, AF-155, AF-156, AF-

157, AF-159, AF-160, AE-161, AF-162, AF-163, AF-164, AF-165, AF-166, AF-167,

AF-168, AF-169, AR-170, AF-171, AF-172, AF-173, AE-174, AF-175, AF-176, AE-

177, AF-178, AD-179, AF-180, AF-181, AF-182, AF-183, AF-184, AF-185, AF-186,

AF-187, AF-188. AF-189, AF-190, AF-191, or AF-191,

25
7. The method according to claim 1, 2, or 5, wherein step (a) comprises
isoelectric focussing followed by sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE).
30 8. A method for screening, diagnosis or prognosis of Alzheimer’s disease in a

mammal for identifying a mammal at risk of developing Alzheimer’s disease, or for
monitoring the effect of therapy administered to a mammal having Alzheimer’s

disease, said method comprising;
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mammal for identifying a manmal at risk of devel oping Al zheiner's di sease,
or for nonitoring the effect of therapy adm nistered to a mammal havi ng
Al zhei new@ o1/ti4sease, said nmet hod conprising; 140 WO 01/ 7BdB4S01/10908

PCT/ US01/ 10908 (a) quantitatively detecting, in a sanple of cerebrospinal
fluid fromthe manmal , at | east one of the followi ng Al zheiner's

D sease- Associated Protein Isoforns (APIs): API-1, API-2, API-3, API-4,

APl -5, API -6, - 1 qubitleatiel Sne AP lﬁp'e L ﬁ\ﬁ'ﬂl&f Ahe 16, APl - 17,
APl 5 18 API-lg(%APIq-uZO aAP}APeCA%b Sa}‘ﬁ’e P\ H 1l = A TS API-27

API - 28, API|-30, API - 3mmimg) atdepst qmplofﬁsfolmmgélzhmel sﬂlseAWrAsgsmateGb\Pl

APl -40, APl -41, API - ﬁ@teﬁﬁéof&%ls (AEis) 4&691-1AB|P145AP1°§’|AP15L APRB) AR5, API - 48
APl -49, API-50, API-51, APl - -55, APl -56. API - 57,

APl -58. APl -59 API - - 7AIA|PI§1AP%3>|APGI§0 481 M?IAPé‘§5 éﬂ [GAPLABARE  AP| - 66,
APl - 67, APl -68, API-Qq9, ABPlo, AP 20ARPETIL APABSE - X2 24ARIPI-28, AWPIG; A#1-2API - 75,

A L AN YR I (B LN s Y v
:]A-\? zL 8;, Aérl- zL ?? QE: &9739ARPI—4@1APIA|?JP ARDQZ4 AMM%J&BL—MA%PI lejl-APIARP lOZ,lgAPI
APl - 120, API-121, |“\]1’111i‘27 ﬁﬁHé“%&g Aig\’ll M&E&%‘% Aﬂf& ‘%32‘65ei APl - 127,
Fo S s e i v v 1
APl - 1469 API - 147, APIAP}IAé Aﬁg{ﬁ %g’][fﬁgﬂ) ?ﬁli%%éé éﬂl&iéﬁ QP%PA][A"&E’Z API - 153,
APl - 155 API - 158, APIAPIZBIAPIPL -ATGT3, APK74] APL-TAPAPIYER APRRY - ABZ]S, API - 165,
I e Bt A i e T
APl - 182, API-183, APIAPISS, ARPBS, AF3-90ARPLI8E\PLAR] ARBY, ARPDS 25P1IE8  AP| - 189,
SRR e
API - 22015 API - 221, APIlDQQQPI-MIFPl APRDE, ARPILIRAPL- 1AM ABISH.6, APF1IZ3APLAP| - 233

APl - 234, API - 237 API 1P I AP %4 APl - 243,
APl - 244, API - 245, 1—19 API - 214/@ Agﬁfﬂzﬁ.’%‘hz@qﬂ%ﬁ gA A %%rlv)'?arl ng the

| evel or am)unt of sdi26, ARGy APBE2S, éﬂ@ﬁ%ﬂéﬁéc&@dlﬁnA 1-134, AP
135, API-136, API-137, API-138, API-139, API-140, API-141, API-

142, API-143, API-144, API-145, API-146, API-147, API-148, API-
20 149, API-150, API-151, API-152, API-153, API-155, API-158, API-
159, API-160, API-161, API-162, API-163, API-165, API-166, API-
167, API-168, API-169, API-170, API-171, API-172, API-173, API-
174, API-175, API-176, API-177, API-178, API-179, API-180, API-
181, API-182, API-183, API-184, API-185, API-186, API-187, API-
25 ’ 188, API-189, API-190, API-191, API-192, API-194, API-196, API-
197, API-198, API-199, API-200, API-201, API-202, API-210, API-
214, API-215, API-217, API-219, API-220, API-221, API-222, API-
223, API-224, API-225, API-232, API-233, API-234, API-237, API-
238, API-239, API-240, API-241, API-242, API-243, API-244, API-
30 245, API-246, API-247, or API-248; and

(b) comparing the level or amount of said isoform or isoforms detected in

step (a) with a control.
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step (a) with a control. 141 WO 01/ 75454 PCT/ US01/10908 9. The met hod
according to claim@8, wherein the step of quantitatively detecting

conpri sewoestidng at | east one aliquot of the sanple, sai BCT/@St1/10g08
conprising: (a) contacting the aliquot with an antibody that is

i mmunospecific for a preselected APl; 5 (b) quantitatively neasuring any
bi ndi ng that has occurred between the antibody and at | east one species in
the aliquot; ang, (ﬁkn%%ga%éd?&néﬂﬁcl&&sy%&eﬁhhé?; 1< fi@u@rgontrol . 10.
The method according to claim9; wherein th ant is a nmonocl onal 10
anti body. 1detectingcomarieriesing st 4asigne @l%lptanfﬁhegsamme? 1eSYNECORRERBEdY i s
chinmeric. 12. The nethod according to claim9, wherein the step of
quantitatively 15 dé&)@entiaqﬁglg@hﬂﬁéiqil@te@th@%ﬁih@iyahqﬁﬁimﬂmypeeiﬁmé@ﬂ guots Wi th
a plurality of anti b‘ﬁf@sﬁ&té Aﬂpuantl tative detection of a plurality of
presel ected APIs. 60d according to claim 12, wherein the

ant i bodies are nonocl to claim
12, vvher5:| n the antl @g]i%énsm%p}g }Hﬁl F’rlg%gc 9b%§?g$%?8?#g%gﬁ%%e%§8% 10908
15. A preparation comprtiody mgy ztt ledse ama species iofthet diguftodddowi ng i sol at ed
Al zhei nmer' s Di sease-Associated Protein Isoform (API) said APl selected from
APl -1, APl -2, API - 3{c)ABinpingAR reSyltsAPkte (b) A4 edhitroAPI - 8, API -9, API - 10,
API - 14, API-15, API-16, API-17, API-18, API-19, API-20, API-22, API-23,
APl - 24, APl -25, API-26, 5 API-27, API-28, API-30, API-33, API-34, API-35,
APl - 36, API-37, API-38, API-39, API-40, API-41, API-42, API-43, API-44,
APl - 45, API - 46, ﬁpﬁhéﬁmcthﬁﬁ’hc&ﬁd1ng¥8|da41%9 wARMRS arfiBbdsBid o nVRbISRal API - 53,
APl -54, API-55, API-56, API-57, API- APl -59, API-60, API-61, API-62,
API - 63, 1OAPI angPdVAPI -65, API-66, API- 67 APl - 68, API-69, API-70, API-T71,
APl -72, API-73, API-74, API-75, API-76, API-77, API-78, API-79, 10 API- 80,
API - 81, API - 82, API - 83, APl -84, API -85, API-86, API-88, API-89, API-90,
APl -91, API-92, API-93, API-95, API-97, API-98, API-99, API-101, API-102,
APl - 103, API -104, Thpmet0d acchRling @8 ]aia®, whdrgin tiPintibody is ARmeti¢.3, APl - 114,
APl - 116, API-118, API-119, API-120, API-121, API-122, API-123, API-124,
API - 125, API- 126, API-127, API-128, API-130, API-131, API-132, API-134,
API - 135, API - 136,
12. The method according to claim 9, wherein the step of quantitatively

15  detecting comprises testing a plurality of aliquots with a plurality of antibodies for

quantitative detection of a plurality of preselected APIs.

13. The method according to claim 12, wherein the antibodies are monoclonal

antibodies.
20

14. The method according to claim 12, wherein the antibodies are chimeric.
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15 API -137, API-138, API-139, API-140, API-141, API-142, API-143, API-144,
APl - 145, API-146, API-147, API-148, API-149, API-150, API-151, API-152,
APl - 153, wap1/7585b, API - 158, API-159, API-160, API-161, APPET/&R01/1PIs- 163,
APl - 165, API- 166, API-167, API-168, API-169, API-170, API-171, API-172,
APl -173, API-174, API-175, API-176, API-177, API-178, API-179, API-180,
APl - 181, API-182, APl 20 183, API-184, API-185, API-186, API-187, API-188,

API - 189, AP - 1905 APk 8dion ARbid92ar 14R] ok ocABlodBisoRls 197, API - 198,
APl -199 APl - 200, AFJILIGI%"%l oA i %a 2 A 5T SRS o1 API-217

API - 219, APhlzbgimer aPjseap- fxssmtedzlifgtem fagiprp Q@PI) siq Apbselecied|iopp APT-hp| - 232
QE: - gig ﬁpffPIZ%%PI@EAPI?@7AP19§D|AP2—%8APP<P|APIZZ3%PIJQPAP12@ APARY - Xﬁiiles AKI % 2:12

- - , r i
conpri si ng' APelGABEAT-ARIOH, 4149, aﬁpr;TZPSAPB%éPI?éMAPi% A]# Fctions for
gfg 30t517 Aﬁmlglg!{ \%\g%%%g%% Qmwuztb APDY, 8&13}1136[8AP1-3’)5{A@[[ -388APL-39, o

par ations r a co
an isol at edAWPal‘i\be‘lb’tAe?I"u égi[ élfc%t‘é' # %%%ﬁ%ls“%nﬁpﬁ‘lfr@)g% 'c‘&%]i?%est mSrelptS : gg
E?;\ilgr\]/[g t5 higApﬂ fthnglp@FItszalAPssauﬁrIcsa ABI—SSi@IFQJSB]dﬂEIJS”b)ABMS,SABLQSQQt r o(rjret ry:

a
protein cohprG ARk koD, RETRS (Bt BBEh LG bR AR Sh0, par i
sequence asAPHH, ammngdPIbm RS 33, ATT T ABLOR WPLGBLARI-72 B.PLAS pARIFEY, at i on
conprisjng t i t t
i gost - Bt R A TRE A e RaT AT bR B TR RS S TRARLE 8 L T
spectr oscop&PI—SHGA(BIFQZ 2API-9%, APEP SR ONAELHH mf§+9ﬁgABh101$AIP&ﬂ@2:I Alman
protein, t th
Por | ow ng' pisPe REPAEL ArL IO ERIISORanA b RLELS WBRLLo PR LEINEDS oo o
22. A prepahBElBnABLIS, IAST180.24PTi 190) &PIeI:BZhAHth%A(BH% ARdR8, 4Flot ei n
compr i Sing. foe! A%Pii?CA% 9§§tl}lﬁe1€b'1gﬁ 1YAPE A0 RPE98, 2\‘@1'1@5 Pesitisgl sequence
gc

as determn FOMet'r reparati oh conprising
an isol t# edAPllj]rﬁinABI M%IAtPI lg%,u@PIﬂA@p@Phlzﬂcéﬁbi‘ﬁs Aﬂ?@lé HARIgHHE AR gest

pept | de_haviagapneed ApLesy @ﬁg&%tm 149CAVENGE AP 150 9Lr3!18b NGt 138, MBS S
pectroscopy: 4 reparation conprising an isol ated human
protein, sabBl-pEeARI-hS8, API-159, API—16O API-161, API-162, API-163, API-165, API-

166, API-167, API-168, API-169, API-170, API-171, API-172, API-173, AP1-174,

API-175, API-176, API-177, API-178, API-179, API-180, API-181, API-182, API-

20 183, API-184, API-185, API-186, API-187, API-188, API-189, API-190, API-191,

API-192, API-194, API-196, API-197, API-198, API-199, API1-200, API-201, API-

202, API-210, API-214, API-215, API-217, API-219, API-220, API-221, API-222,

API-223, API-224, API-225, API-232, API-233, API-234, AP1-237, API-238, API-

239, API-240, API-241, API-242, API1-243, API-244, API-245, API-246, API-247, or

25  API-248.

16. A kit comprising the preparation of claim 15, other reagents, and

directions for use.

30 17. The kit of Claim 16 comprising a plurality of said preparations.
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conprising a tryptic digest peptide having the follow ng partial sequence
as determ ned by mass spectroscopy: PA G-. 144 WO 01/ 75454 PCT/ US01/ 10908
25. A prapapngtri4eh conprising an isolated human protein, SBCTUREI0L0208N
conprising a tryptic digest peptide having the follow ng partial sequence
as determ ned by mass spectroscopy: GPIG-. 5 26. The preparation accordi ng
to any one of clains 18, 19, 20, 21, 22, 23, 23 or 25, wherein the tryptic
di gest peptide S - 0f L : ! inass of 0 Da
and a C—terninahghégga%?%%%$8%%éﬁEéﬁl%gfﬁaggggg%%ﬁggﬁﬁgegﬁﬂ%rror of

measur ementcopprisioga papticsdigest paptide hayingghe followingpartiay seqpeice 3¢ epar at i on

accordi ng tRiAMhe@BEnAls phAtoRtdOPclEM. 20, 21, 22, 23, 24 or 25, wherein
the protein further” conprising a tryptic digest peptide having the
followi ng partial sequence as determ ned by mass spectronmetry: HQV. 28. The
preparation according to any one of clains 18, 19, 20, 21, 22, 23, 24 15
or 25, erein the ,protein f IS i .gest peptide
havi ng the folﬁgwﬁ'rez§% Igﬁ&@@%E%%ggaggﬁh@%gf%%%%ggégp%%%ﬁ spectronetry:
HQV, wher eicomptiging & tryptid digeti peptitle payptg tefdlawing prriid sayfierk@®6. 56 Da, and an
N-t er m nal . \ ( i nal mass of 733.50 Da, said nmasses
havi ng an é#%%@ﬂgébggggﬁ;gﬁgﬁ?ﬁggbﬁggﬁlparts-per-niIIion or less. 20 29. A
preparation conprising an isolated human protein, said protein conprising
a tryptic digest peptide having the follow ng partial sequence as

determ ned by S .spectroscopy.. . .. 25 . _The preparation according to
claim29 mhererﬁ tﬁégﬁPyﬁPF8°%¥5%£§%%@%@Fganﬂ5¥°§“h§§§pHFQHOQG,56 Da, and
an N-t erom naphsiag 2 ofpii: dgest peptidahGidgthatolalvinggmstiad bequé@Bd.a50 Da, said
masses havi an ror of asur ¢ of 100 parts-per-mllion or |ess.
145 WD 01/f@%@%“E§§¥E@ST%ngﬁgﬁwgﬁsﬂ#ﬁe preparation according to any one of
clainms 19, 20, 21, 22, 23, 24, 25, 26, 29 or 30, wherein the protein has an
i soelectric point (pl) of about 6.80 and an apparent nol ecul ar wei ght (MN
of about 18,741. 5 32. The preparation according to chin131, wherein the
pl of the prot eidd- AsPreRgratimisompusiag apisgigted AHMEhRIONA: SEIRIIHP N 10% of

18, 741. 33.cofh8siRg RFHRL diBEkt pEstiak Hivigk the fetlodinp pattial WhReRenst he pl of the

protein is i
15  determined by mass spectroscopy: GPLGEF.

22. A preparation comprising an isolated human protein, said protein
comprising a tryptic digest peptide having the following partial sequence as

determined by mass spectrometry: PGIGM.

20
23. A preparation comprising an isolated human protein, said protein
comprising a tryptic digest peptide having the following partial sequence as
determined by mass spectroscopy: GPIGM.
25 24. A preparation comprising an isolated human protein, said protein

comprising a tryptic digest peptide having the following partial sequence as

determined by mass spectroscopy: PGIGF.
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within 5%of 6.80 and the MVWis within 5% of 18,741. 10 34. The preparation
according to claim31l, wherein the pl of the proteinis wthin 1% of 6.80
and the MO bE7384 hin 1% of 18, 741. 35. An anti body capabl BCDUS01/10908

i mmunospecific binding to one of the followng 15 Al zheiner's

D sease- Associ ated Protein Isoforns (APIs): API-1, API-2, API-3, API- 4,
APl -5, APl -6, API-7, API-8, API-9, API-10, API-14, API-15, API-16, API-17,
API'-18, APl -19, s4Ply ﬁg%arﬁp Shcém nﬁf?%)ar?ﬁmlat@tﬁ) hirdh pro@lir, 4ad ﬁ%n’i 26, API-27,

API - 28, APl -30, API- 5 , APl - 6P AP - 37 API - 38, API -39,
API - 40, APICORRTSINg\PIYRIE dlsqsr peptide pingshé fONPWl%@aﬂmeqa@we APl - 47, API - 48,

APl - 49, APl R8nindhy Rihss %&@E&Gﬁ%p@ 53, API-54, API-55," API - 56 API - 57,
APl - 58, API-59, API-60, API-61,  API-62, API-63, API-64, API-65, API-66,
APl - 67, API-68, API-69, API-70, API-71, API-72, API-73, API-74, API-T75,
APl - 76, API-77, API-78, API-79, API- 80, APl -81, API-82, API- 83, API - 84,

o83 56 APk Efodfls SR Ly A A8 1200, L 3 101 %5

APl - 108, AR 23 heredPthe tiypfc digpyt peptitls hagPinass pf 154653 Da, pné an Npprniing ~ AP| -

119, API-1 - 126,

APl - 127, i%]* ?%D %’i"é %gb “]’%%1 m%aff }%E’SI 63‘1}% Sé%%iafg%gha& ?n-é%gdéf) #API - 136,
APl - 137 APheasurggent AP[L0Q pts-pypmillionor ag - 141, AP| - 142 APl - 143, APl - 144
APl - 145 APl -146, AP|-147. APl-148. API-149 AP|-150 APl-151. API-152.
APl - 153 API-155 APl 30 158, APl-159 APl-160, API-161, APl-162. API-163,
APl - 165 APl -166. APl-167. APl-168, AP|-169, AP|-170, API-171, APl -172.
API - 17310 API - 1747 ARS prbgiatiohRlceorling fo ARlont 87 claiARI 181 TS 20 A, 22,79, 24AP| - 180,

APl - 181, API - APl - 183 184 146 \\O..0 / 10908
APl - 185, APF? ’8 lereapf heﬁ?émﬁﬁ‘itheié%mpl}fﬁlg 4 BEUC ﬁlﬂeﬁfﬁﬁtlf%é ?ggf AP -192, API
194, API - 1&6],lovAE’g par8d], sequRte ds9BterAiRkd bPMassAPect@@Riry ABQV201, API - 202,
APl - 210, API-214, API-215, API-217, API-219, API-220, API-221, API-222,
APl - 223, API- 224, API-225, API-232, API-233, API-234, API-237, API-238,
APl - 239, API-240, 5 API-241, API-242, API-243, API-244, API-245, API- 246,
APl - 247, or APl 9248pe pl%éaraﬁa@aca&ﬁing@@ﬁym‘ne@fatumsa@ 19!\:*20021 3 23, ponocl onal
ant i bod1y 37. _The ant| body of claim 35, 'Hi” c antibody. 10
38. Thel2antJ Bodyheszin é}leeﬂr?rtfﬂggu’@i‘er Sﬁfnpwgc%“ﬂ“ﬁ&égefté’ei"llfg BEfiG h great er
3—;} fi R' Ly gh"amowla paghheudns®iaier@fnet bemak spetﬁﬁwmeﬁble}l@m ivhadiy thd cl ai m 35,
ich binds tqg

tryptic Ehgest %epptld\{cmh%sh a Bgsa(}fﬁb%a gg f)g Ia%X an Rlaterrmnal mass of 0 Da, and
a C-terminal mass of 733.50 Da, said masses having an error of measurement of 100

parts-per-million or less.

20
29. A preparation comprising an isolated human protein, said protein
comprising a tryptic digest peptide having the following partial sequence as
determined by mass spectroscopy: HQV.
25 30. The preparation according to claim 29 wherein the tryptic digest peptide

has a mass of 1096.56 Da, and an N-terminal mass of 0 Da, and a C-terminal mass of
733.50 Da, said masses having an error of measurement of 100 parts-per-million or

less.
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15 to any other isoformof the API. 40. A kit conprising the antibody of
claim 35, other reagents, and directions for use. 20 41. The kit of claim
35 conpriwdng7asplurality of said antibodies. 42. A phar nBCRUSIICE@POS
conposition conprising a therapeutically effective amunt of an anti body
of claim 35 and a pharmaceutically acceptable carrier. 25 43. A

phar maceuti cal conposition conprising: a therapeutically effective anount

of a fragment 0@1d?‘ﬁé¥1%hér¥€onojcc&l’&ng@d15dy%gﬁf615111&'1@'ﬂ]35 22584 daf yagnent  or
derivative contalnlng bi ndi ng-domai n of the anti’body; and 147 WO

01/ 75454 PE W3 3010bersin the pREHHIE 8l isPelagtriy peiaid@Pa phaut 8P anGRn 44, A

net hod of theatd bR Vel MWI bBSRIEILRYIPr | Sing adm nistering to a
subj ect in need of such trea&nent a therapeutlcally effective anmount of a

nucleic acid 5 encoding one of the follomnng Al zhei ner's
D sease- Associated Protein Isoforns (APIs): API-1, API-2, API-3, API-4,

API-5 APl-6, A 16, APl -17,
API - 18, %API Q%Pr]rh"z@%%%i‘ r@gtmi’a?%g‘gm}noﬁ “@?e’mltﬁ%?ﬁg%ﬁéﬁﬁ ﬁ; APl - 27,
AP - 28, APIwn:mn 108p1f 630 apthe AW iARIthiBE0%|18F8]1. APl - 37, APl -38. APl -39,
APl -40 APl -41 APl -42 API-43 APl-44 APl-45 APl-46. APl -47, 10 AP -48,
APl -49. APl-50 API-51. API-52 API-53. APl-54 APl-55 API-56. AP|-57,
APl -58. APl-59 API-60. APl-61 APlI-62. APl-63. APl-64. APl-65 APl-66
AP| - 6;, API - 68 33 APhe ﬁlgparédﬁirr alBordidPko dldim ﬂPIWhgrEm tREDF (gghe pﬁcl?tlerngg APl - 75,
APl - 76. AP AP AP 1. AP AP - AP - 84
AP - 85 AP|W1§16“5Aﬁf6é§andﬁﬁlM§’glswﬁg} %"fﬁgjf‘“gl APl -92 AP|-93 APl -95
APl -97. API-98 API-99. API-101 15 API-102, API-103, API-104. AP|-107,
APl - 1080 API-111 API-112, API-113, APl- 114, API-116, API-118, API-119,

APl - 120, API-121, API-122, API-123, APl-124, APl-125, API-126, AP|-127,
APl - 128 API - 1384. R preparationpiccarding toxphiny 34 wheein. the plsof therotemgs  Ap) - 137,

APl - 138,  ARliml39% ABIS0MAE the NP i Fhthin ¥ ol f2741API - 143, API - 144, API - 145,
APl - 146, API-147, API-148, API-149, API-150, API-151, APl 20 152, API- 153,

APl - 155, API -158, API-159, API-160, API-161, API-162, API-163, API-165,
APl - 166, API-167, API-168, API-169, API-170, API-171, API-172, API - 173,

AP 162, APl - 163> AprediRy Hplen ol oifpe xle gl ilvingpy 166
APl - 196, ARrhelddrs PRbasad-IBsociRidProwin IMDHIEQGPISAmPIEUQ ﬁPHXPAPEQB‘\PIAPI - 199,
AP - 200, 25 ABL52Rp5 6, AB1-72 A8 RPr& Wi 10PAPRiA APRTS  £BPr6, ABL1717. APl - 219,

AP| - 220, APT -
API-18, API-19, API-20, API-22, API-23, API-24, API-25, API-26, AP1-27, API-28,

API-30, API-33, API-34, API-35, API-36, API-37, API-38, API-39, API-40, API-41,
API-42, API-43, API-44, API-45, API-46, AP1-47, API-48, API-49, API-50, API-51,

20  API-52, API-53, API-54, API-55, API-56, API-57, API-58, API-59, API-60, API-61,
API-62, API-63, API-64, API-65, API-66, API-67, API-68, API-69, API-70, API-71,
APL-72, API-73, API-74, API-75, API-76, AP1-77, API-78, API-79, API-80, API-81,
API-82, API-83, API-84, API-85, API-86, API-88, API-89, API-90, API-91, API-92,
API-93, API-95, API-97, API1-98, API-99, API-101, API-102, API-103, API-104,

25  API-107, API-108, API-111, API-112, API-113, API-114, API-116, API-118, API-
119, API-120, API-121, API-122, API-123, API-124, API-125, API-126, API-127,
API-128, API-130, API-131, API-132, API-134, API-135, API-136, API-137, API-
138, API-139, API-140, API-141, API-142, API-143, API-144, API-145, API-146,
API-147, API-148, API-149, API-150, API-151, API-152, API-153, API-155, API-

30 158, API-159, API-160, API-161, API-162, API-163, API-165, API-166, API-167,
API-168, API-169, API-170, API-171, API-172, API-173, API-174, API-175, API-
176, AP1-177, API-178, API-179, API-180, API-181, API-182, API-183, API-184,
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221, API-222, API-223, API-224, API-225, API-232, API-233, API-234,

APl - 237, APl -238, API-239, API-240, API-241, API-242, API-243, API-244,

APl - 245, wOby7346, APl - 247, or API-248. 30 45. A nethod oPCT/US@I0nES

Al zhei nmer' s di sease conprising admnistering to a subject in need of such
treatnment or prevention a therapeutically effective anount of a nucleic
acid or antibody that inhibits the function of one or nore of the foIIovm' ng

R e L R e A I

APl - 16, API94,API1486, A¥)- DT/ ABE 18, RCHEGDI-200,0/EPT- 2410 AEBZOZAIAIPI-ZQQ API - 20,

AP| - 22, API 2550 AR - Ploi2%s ARLs28 . or AR 430, API - 33,
APl - 54 Al TER AR AfE e A adhood it Ao arE I R D T3S
APl - 43, AP[224444PI7Q95~44H 238PAPEB33, APT-2347 ADARB7 48P1-088| ABB2390RIPIZH), APl - 51,

AP - 52, 5 APlxpp341 %ﬁ*/_{ =29, A191Pi435§1>1 M APR04\AP1246, APH2480 APL24R9. API - 60,

APl -61, 5 API-67, APl -B3, API-64. API-65 API-66. APl -67. APl -68, API-69,
APl -70, API-71, API-72, API-73, API-74, API-75, APl-76, API-77, API|-78,
APl -79, API-80, API-81. API-82. API-83, APl-84, APl-85 APlI-86, API-88,
APl -89, API P A APl - 93, AP 97, API-98, API-99,
API - 101, AP|-10§éA J’A‘?ﬁa %59@?&“?63 Whl%ﬂ“fﬁ‘?‘loc E?lafé AP - 111, API- 112
APl -113. API-114. API-116. API-118. APl 10 119, API-120, API-121, API-122,
APl -123. APl -124, AP|-125, API-126, APl-127, AP|-128, AP|-130, API-131,
APl -132, API-134, API-135, AP|-136, API-137, API- 138, API-139, API- 140,
APl - 141, AP| - 1437 Hys angibady okpleim 22, whigh is peBimenpangbgsly. Ap| - 147, AP| - 148
APl - 149, API-150, API-151, API-152, API-153, API-155, APl- 158, API- 159,
APl - 1600 API-161, API-162, APl-163, APl-165, APl-166, APl-167, 15 API- 168,
APl - 169, API-170, API-171, API-172, API-173, API-174, APl -175, APl- 176,
APl - 177, API - 1788. 'BR antiB8dy o&Rlairh 86 or ARIwhi@hindsPh tHESPPT WA srd88  AP| - 184,
APl - 185, AP - 187, - 1-189, API-190, API-191, API-192,
APl - 194, &ﬁ“ﬁg@%ﬁkﬂﬁ%ﬁo%@%?ﬁim -199, APl -200, API-201, API-202,
APl -210, API-214, API-215. API-217. API-219, AP|-220, AP|-221, API-222,
APl - 223. AP 20 224, APl -225 AP|-232, APl-233, AP|-234 AP|-237, AP|-238,

APl 247, o1 API S4B SHBOIAEIam oAt DTS VLR THRHET ef ¢ aci o

is an ARl anidyseies &sofommciféieCcARICI d or ribozyne. 25 47. A method of screening
for agents that interact wwth an API, an APl fragnent, or an APl-rel ated
pol ypepti de, said nethod conprising:

40. A kit comprising the antibody of claim 35, other reagents, and directions

for use.
20 41. The kit of claim 35 comprising a plurality of said antibodies.

42. A pharmaceutical composition comprising a therapeutically effective

amount of an antibody of claim 35 and a pharmaceutically acceptable carrier.

25 43. A pharmaceutical composition comprising:

a therapeutically effective amount of a fragment or derivative of an
antibody of claim 35, said fragment or derivative containing the

binding domain of the antibody; and
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(a) contacting an APl, a biologically active portion of an APlI, or an

APl -rel ated pol ypeptide with said agent; and 30 (b) determ ning whet her or
not the sedduragent interacts with the API, the APl fragneat/usariopdse

APl -rel ated pol ypeptide. 149 WO 01/ 75454 PCT/ US01/ 10908 48. The met hod of
claimd47, wherein the API, the APl fragnment, or the API- related

pol ypeptide is expressed by cells. 49. The nethod of claim47, wherein the

cells express a recogr@ll Qeut"@ll afrepRble@GefaPi nant AP fragnent or a
reconmbi nant API -rel at ypep ide. 50. A method of screening for agents

t hat nodul ate the expre55| on or activity of an APl or an APlI-rel ated
pol ypepti de conprising: (a) cont acting a first population of cells

expressi ng an Apl‘sga{s%ﬁo%%fqﬁ I%% %]efiat grds &?é%@go%ﬂrgﬁlg\%ﬁﬁhlﬁf%g' date agent;

(b) contacting é S expressrng sal sai d
API - r el at eduhqedtyrpmqmﬂloﬂalohnttehtn&ntmthbnamutlagmﬁffecmn(@)ﬁ oforpaleiangid he | evel

of sai d_API_or.said A ! said APl or
sai d APF repc%dn}? P6 Of ﬁle f{ﬂ%ﬁ Bg 5112%%?’? %ﬂ e?%s‘?‘&g%%@g‘eﬁ?gﬂg%gg%‘glf ations of
cells, or c(AHisaxrAHIgl tAﬂi’é2l APTeﬂi A4, ABLE 1 ARG, G¥PTH, EI-BUMBF.5d8dAd messenger

the f d 1T I o
o BTSN S g 1 S Pl B e o,

encodi ng sa\RI-28PAPBES, 3@1@7%?1’1 2%1A0Y-80, HOI-35 AFL-BHAPIoHS ésﬂ %@ﬁﬂul ar second

messenger igp 93%91&%3?59 'API%GAH JiIS%P@QEUAﬁt4SOQP@h4C@IL®' pane i Apitsye second
popul ati on o of claim 50, wherein the Ievel of said

APl or 18aj dABAFIS, ABI-4Y, eAd’I 595!‘*51)5{/&&’}515?%1’ - ARIRT- éf'rcfb%{rﬁgAg 506 24Br570r  sai d

API - el at e%fﬁojsmﬁpts@ d@x @rAﬁﬁéﬂ qu%blyha@ %@@@ﬂl%ﬁﬂ[ﬁ@ﬁ@@%ﬁ Am.d7ess in the
first popul ation gopu tion of cells. 53. A
1

met hod of s”é’@@nﬁﬁb@ (ﬁ‘PIﬂIO AE%?& ﬁP%mgA%Ig@mﬁ?I hePIna (Y ® A 7> expr essi on
or activi t%ﬂbsaﬂpﬁﬁ AT SANAPER T, AHIRD SAPIPSY, Mg st | Alel- S50 AP1-86, ARJ:88, 150 WO

e R LA S T TR U
second 1'59-m’1@1—1@Q, APOUN3, AaPI1-104, API-107, API-108, API-111, API-112, API-113, API-
114, API-116, API-118, API-119, API-120, API-121, API-122, API-123, API-124,
API-125, API-126, API-127, API-128, API-130, API-131, API-132, API-134, API-
135, API-136, API-137, API-138, API-139, API-140, API-141, API-142, API-143,
API-144, API-145, API-146, API-147, API-148, API-149, API-150, API-151, API-
20 152, API-153, API-155, API-158, API-159, API-160, API-161, API-162, API-163,
- API-165, API-166, API-167, API-168, API-169, API-170, API-171, API-172, API-
173, API-174, API-175, API-176, API-177, API-178, API-179, API-180, API-181,
API-182, API-183, API-184, API-185, API-186, API-187, API-188, API-189, API-
190, API-191, API-192, API-194, API-196, API-197, API-198, API-199, API-200,
25  API-201, API-202, API-210, API-214, API-215, API-217, API-219, API-220, API-
221, API-222, API-223, AP1-224, API-225, API-232, API-233, API-234, API-237,
API-238, API-239, AP1-240, API-241, API-242, API-243, API-244, API-245, API-
246, API-247, or API-248,

30 45. A method of treating Alzheimer’s disease comprising administering to a
subject in need of such treatment or prevention a therapeutically effective amount of a
nucleic acid or antibody that inhibits the function of one or more of the following
Alzheimer’s Disease-Associated Protein Isoforms (APIs): API-1, API-2, API-3, API-
4, API-5, API-6, API-7, API-8, API-9, API-10, API-14, API-15, API-16, API-17,

148



manmal s; and 5 (c) conparing the |evel of expression of the APl or the
APl -rel ated polypeptide or of nMRNA encodi ng the APT or the API-rel ated
pol ypept ivd@oi/m4she first and second groups, or conparing POBRUSIENMIS oOf

i nduction of a cellular second nessenger in the first and second groups.
10 54. The nethod of claimb53, wherein the mammal s are ani mal nodel s for
Al zhei mer' s di sease or Downs Syndrone. 55. The nethod of claimb53 or 54,

wher ei n theypreigehpRio, %ﬁ@@%ppyg %PI@Q'&PI@%J APi-§5 OAPIS.Z%' ﬂpﬁﬁt -AT8l28t ed
pol ypepti de, mRNA_encodi ng’ sai d aid A pﬁﬁeptl de, or of

sai d cel | ulAH-39¢ ABhEP. MR SAndRI3S, s"*%?’@a@%‘rﬂv ﬁ*P{ ﬁ%’ 4‘1|)Ir3§’t ABH)Q: #an in the
second gr oy HEAPILEE A’P&Mlaoxdppis QlpaiaB) BBI-Of, AP#48 \mqr@i API-ISJ@ Amvel of

expression of said A or said APl-rel ated po p NRNA encodi n
said APl orApéaiszB\bﬁ rAéTléf‘eﬁPI‘f)%lAfﬁéBtA%i[es s 6F I‘ég Asl%/} %)p ég EQII‘AQD Ilgiecond °
rTrﬁssentgﬁr dl%ﬂ@fﬁm bﬁ?’mmlmthm_ 64, Em -68) APIRG T, A@N68, mmdwewww@xgugrp. I57. .
e net ho cl ai , er -rel ate
25 pol ypept"(rjpot‘ezz’ W&F&%i ‘ﬁgi'g%ﬁ&?ﬁ( Algljr% g‘ﬁ)ﬁg@&ﬁé éﬂ:ﬁ&gbﬁ eptl de, or
;)f Sﬁi d celpnrd2anPEes; NH- SVFEABEW%EPIJSBdAHeSQ APE-89 a1 - S!i)eﬁﬁnldl gﬁ[RILmsl are g
urterco e ' L= el.at o] eptide
or said egﬁ?céhf%%m?&l éﬁ 92&/&??31 %ﬁp}lﬂl gf_nggééiépélpﬁtllﬁgepl nylr[:olromal
control nmamRl97, ABMOBQADM%MWEHHDSQ&/AEQI]& ABB116TAPI1Es, - of cl aim
53, wher.ei dmnj st n tes the
level of s 12’ &H’H Ag; %1 1?@%Igggﬁ%?f%ép&)ggsegg‘?gg? gﬂﬁ% encodi ng
sai d APl orAHdi2d, AP130eABT-¢31l, pdlL 2 ARIdE4, APL-Eai APE#34, dP&A3% ddnd
messenger in,t ol h e Pl gsaid
API - rel at edlgé’ %ﬁg‘r{/jﬁegﬁ gied)g‘?’ltlgy\?ﬁrial\% ‘EPII ﬁ\é Jéﬁl 944’ %%?45;}&3)02 ‘messenger in
t he second Afleldfi, APEBIS, Ziﬁél4ﬁ9tA%d5@fAR1+léi1m]5T3152vaB}-é53;Aé’éﬂéIS feilmal s are

h b
o or | aereET Y nG A R R e A o7 el e oa

pol ypepti deAPIel$ipAPkl9gAPEY 7% adl-dét.iAR)-1dR, Alel: ABL-bE, aPldéhedIwi t h t he AP
or ¢ 2; Ag{e-m' &ﬁﬁﬂw Ret- me%ag% /@10186 bApiatanhbt 82, KerYssletsqki,ng bi ndi ng,
API-185, API-186 API-187, API~188 API—189 API-190, API-191, API-192, API-
194, API-196, API-197, API-198, API-199, API-200, API-201, API-202, API-210,
API-214, API-215, API-217, API-219, API-220, API-221, API-222, API-223, APL-
20 224, API-225, API-232, API-233, API-234, API-237, API-238, API-239, API-240,

API-241, API-242, API-243, API-244, API-245, API-246, API-247, or API-248.

46. The method of claim 45, wherein the nucleic acid is an API antisense

nucleic acid or ribozyme.

25
47. A method of screening for agents that interact with an API, an API
fragment, or an API-related polypeptide, said method comprising:
€] contacting an APJ, a biologically active portion of an API, or an
API-related polypeptide with said agent; and
30 (b)  determining whether or not the said agent interacts with the

API, the API fragment, or the API-related polypeptide.
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15 or the API-rel ated pol ypeptide. 61. A nmethod of screening for or
identifying agents that nodul ate the activity of an APl or an API-rel ated
pol ypept ivd@pt1/zaanpri sing (a) in a first aliquot, contacti NnBCEUS@g®NS t 0 be
screened with the APl or the 20 API-related pol ypeptide, and (b) conparing
the activity of the APl or the API-rel ated pol ypeptide in the first
aliquot after addition of the candidate agent with the activity of the API
or the API-rel ahf;?dn&%&ﬂscmf&ﬁnm %h&@iﬂttﬁé#\pﬁmeqmtfp DEniWrt e ﬁPPreV' ously
determ ned reference range. 62. The net hod accorél ng to claim®60 or 61,
wher ei n t heelgpd peJypeptide NBKPreﬁ*Sé@bI@Q!IlSpoI ypeptide i s reconbinant protein. 152
WO 01/ 75454 PCT/ US01/ 10908 63. The nethod according to claim®60 or 61,
wherein the APl or the APl related pol ypeptide is immbilized on a solid
phase. 64. An isolated nucleic acid nolecule that hybridizes to a

nucl eoti de sequéacEhe metand offilaig 4Pivhdriib, thacaliucipes adecosdiuensEl, encodi ng

APl -112_ or_th ¢ acid nol ecul e that
hybri di %es 5% mamc‘?@? agglgﬂgéaﬁreeg%ﬁelblgnt ‘ﬁeggta‘?l’@ggé’ﬁh 10 consecutive am no
aci ds of API -111 a nucl eoti de sequence encoding at |east 10 consecutive
amno acids of API-112, or their conplenments. 10 66. A vector conprising
the nucleic acid nol ecul e of claim64 or 67.. A host, cell .conmprising
the vector of cP&i tiesAhodiof sergening %]Bgﬁen@élllqt nﬁ’@H@Fﬂ@a‘i’"WV%‘ﬁ@PWé’é‘?”é‘ﬁ to
express t hef iaPEbiGnaPIdelaRl §elybeptial corprsin 64 or 65. 69. A nethod for
screeni ng, diagnosis or prognosis of Alzheiner's disease in a subject or

for nonitoring the' ef} ectcoﬁfac@rrg@ﬁl&ﬂp@hﬁh@ﬂm@h@em&ﬁﬁg%App&a@r t her apy
20 admi nistered to a subject, a) cgntacting at |east one

ol i gonu€l eot i de probe con‘ia?]i'@}aF?&PPb’Pﬁ?“de% & @pfidaeeslie nucl eoti des
conplenentary to a nucleotide sequence encodi ng an APl chosen from API -1,
APl -2, API-3, AP - 4(b) Apcostactiye a Sconsmoprlationrt.cglls axpresgine mpd APbor AP| - 14, 25

APl -15, APL-16, APL-17, ABla 4ftschBlrod et Al SRkciAZens 481 - 23, APL- 24,
APl - 25, API -26, API-27, -28, API - APl - 33, API-34, API-35, API-36,

APl -37, API-38, API- (%9’ comparing the level of said API or said API-related polypeptide
or mRNA encoding said API or said API-related polypeptide in
15 the first and second populations of cells, or comparing the level

of induction of a cellular second messenger in the first and

second populations of cells.

51. The method of claim 50, wherein the level of said API or said API-related
20  polypeptide, mRNA encoding said API or said API-related polypeptide, or said
cellular second messenger is greater in the first population of cells than in the second

population of cells.

52. The method of claim 50, wherein the level of said API or said API-related
25  polypeptide, mnRNA encoding said API or said API-related polypeptide, or said
cellular second messenger is less in the first population of cells than in the second

population of cells.

53. A method of screening for or identifying agents that modulate the

expression or activity of an API or an API-related polypeptide comprising:
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APl - 40, API-41, API-42, API-43, API-44, APlI-45, API-46, API-47, API-48,
APl -49, API-50, API-51, API-52, API-53, 30 API-54, API-55, API-56, API-57,
APl - 58, ARDoB%R454API - 60, 153 WO 01/ 75454 PCT/ US01/ 10908 PEIAUSA1/10808] - 62,
APl - 63, API-64, API-65, API-66, API-67, API-68, API-69, API-70, API-T71,
APl -72, API-73, API-74, API-75, API-76, API-77, API-78, API-79, API-80,
APl -81, API-82, API-83, API-84, API-85, API-86, API-88, API-89, 5 API-90,
API-9L, API-92, API- 93, ARknScrABhn Uont Al SRencadPlh p8maRha 401, API- 102,
APl - 103, API-104, API'-107, API - 11, API-112, API-113, API-114,
APl -116, API-118, API- 11group‘pfmmals;\p| - 121 APl -122, API-123, API-124,
APl - 125, API-126, API-127, API-128, API-130, API-131, API-132, 10 API - 134,
APl - 135, API-136, API(b)137 adlAPlSIeI@g aCAFtFOl gt twemmf}mm@]l arptaup APl - 142,
APl - 143, API-144, API-145 aﬁﬁ)lll Slgn@d APl - 147, API-148, API-149, API-150,
APl - 151, API-152, API - 153 APl - 155, API-158, API-159, API-160, API - 161,

APl -162.. API-163, AP 7 15 170,
API-171.2 API-172. AP Q 17350%@%%%1%% ‘@F’% i’%’g‘mﬁ\@ﬁ} %%%%I OAEFA%?%M |-178,

APl - 179, API -180, API - 181 polspiptidi@or of seRINA £8@ydingPhe ABHor tAPAPI%atedAPI - 186,

APl - 187. APl -188. APl -189 API - 196,

APl -197. APl - 198, AP - 198°1y§%l' %glg‘he {K\E} %p%w@l:%r “%’gzor CQEF“%%%P' APl - 214, 20
APl - 215. APl -217. API - 219 levalmf imnotionysia celiular sapyndapessengpn in tiofst snp) - 224
API-225, API-232, API-233,APl;234 APl-237, API-238, API-239, API-240,

APl - 241, API-242. APl -243 APl S 244 AP|-245 APl -246. APl -247. or AP|-248

with an, obtal ned froma biol ogical sanple fromthe subj ect or wiwth 25
cDNA copi ed fromthe RNA vvherel n said contacting occurs under conditions

that permt hybr at i rqbe.t the ucleotl greence if
present; (b) detée(:tql%lng1 Qgr |f8 ??S’V;hereuf&e %3?11 *’gre“"%ﬁo € and the

nucl eot i de Ahqmemﬁemsmdoﬁnox@n;s)S}mdrqnwl ng the hybr| di zation, if any,
detected in step (b) with the hybridization detected in a contr ol sanpl e,
or with a previously

55. The method of claim 53 or 54, wherein the level of expression of said API
15  or said API-related polypeptide, mRNA encoding said API or said API-related
polypeptide, or of said cellular second messenger is greater in the first group than in

the second group.

56. The method of claim 53 or 54, wherein the level of expression of said API
20  or said APIrelated polypeptide, mRNA encoding said API or said API-related
polypeptide, or of said cellular second messenger is less than in the first group than in

the second group.

57. The method of claim 53, wherein the levels of said API or said API-related
25  polypeptide, mnRNA encoding said API or said API-related polypeptide, or of said
cellular second messenger in the first and second groups are further compared to the
level of said API or said API-related polypeptide or said mRNA encoding said API or-

said API-related polypeptide in normal control mammals.
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determ ned reference range. 70. The nethod of claim 69, wherein step (a)
conprises contacting a plurality 154 WO 01/ 75454 PCT/ US01/ 10908 of

ol i gonuciveobvi/daspr obes conprising 10 or nore consecuti ve POTUSHY100ESS
conplementary to a nucl eoti de sequence encodi ng an APl chosen from API - 1,
APl -2,  API-3, API-4, API-5, API-6, API-7, API-8, API-9, API-10, API-14,
APl - 15, API-16, API-17, API-18, API-19, API-20, API-22, API-23, API-24,
APl -25, API - 26, Tl‘%éﬂetﬁoﬁﬁlcla%ﬁ 33 %lleré{? adlﬁﬁisﬁéﬁ?’on cﬁ‘P hldscléent’?ﬂ)e 35, API-36,
APl - 37, API -38, API APl - 40, 1, API-42, 43, API - API - 45,
AP| - 46, AP| scaemengmodgatenibi loygl OfAFIIdJ’Qﬂ or S%¢M§161atmdmzptl¢@pr%i API - 54,
AP1 -5, AP! R ARLaRE iRt Bi br-R0caBlypfice, ARGl ARG, API- 63,
APl - 64, API-65, API-66, APlI-67, API APl - 72,
API =73 API mwssengspin thefirshgouy g wands|thetpyelyg Sa1ﬂ84PIAabﬁal¢ é\PIAfriﬂt@@o 10 API- 81,
APl - 82, Pl p(ﬁ%)epm or8iid RNAZS i AP BE scodBl BShon Pl 89 ccodl BBy APL - 91,

APl -92, API-93, APl-95 API-97, API-98, API-99, API-101, AP[-102, API-103,
APl - 104, API-107, API-108, API-111, API-112, API-113, API-114, API-116,
APl - 118, API-119, API-120, API-121, API-122, API-123, API-124, API-125,

APl - 126, AP - AP| - 135,

APl - 136, API - 13?9 1@? Kﬁ]&’%ﬁ%ﬁkﬁ ) ]@;f%ﬁ%g%ﬁﬂﬁ kp%g%ﬂﬁlo%fbl% 42, APl -143,
APl - 144, APhavingSAlzixidmer’s digeas@d\Pl - 147, AP - 148, API-149, API-150, API- 151,

APl - 152, API-153, API-155, API-158, APl-159, API-160, API-161, API-162,

APl - 163, API-165, API-166, APl- 167, API-168, API-169, API-170, API-171,

APl -172. APl -173, API-174, API-175, API-176, APl-177, API-178. API-179,

API - 18010 API - 18150. A(Pineﬂkﬁ)a,of Ai?d:enilx&:for Gxldend BidBabentdBat hébact Mth-ah8PI APl - 187,
AP| - 188, API-18 Ié\lﬁ . g( 101 API-192," API-194, API-196, API-197,

APl - 198, APM-Age Figigied g t’eP/!\’lfiF  COFPLisipg, _ 202 APl - 210 API-214 APl -215

APl -217. API-219. API-220, API-221, API- AP PL-224. API-225,

AP| - 232, AP| - 2338 Ap|coniagiinggpjagens 0 b eAﬂﬁree W‘t}NIBF A%igfth ﬁPE'féﬁtéd AP| - 241,

APl - 242, APl -243, APlpoRadptiddPInd245, APl -246, API-247, or API-248 25 with an
RNA obt ai ned from a bi ol ogi cal sanple fromthe subject or with cDNA copied

fromthe RNA whegpei N @ahidabRR REClMObiAGRS iSany kK e ARTideh O thdAPT per mi t
hybri di zati on of the probe to the nucl eofide sequence it present. 71. The

met hod B claim69, WhEicehhls Eﬁpea?qﬁﬁﬁludes the step of hybridizing 30
t he nucl eotide sequence to a DNA array, wherein one or nore nmenbers of the
array are the probes conplenentary to a pIurallty of nucl eoti de sequences

encodi ng distinct APIs. 155
61. A method of screening for or 1dent1fy1ng agents that modulate the activity

of an API or an API-related polypeptide, comprising

(2) in a first aliquot, contacting an agent to be screened with the API or the
20 API-related polypeptide, and

(b) comparing the activity of the API or the API-related polypeptide in the
first aliquot after addition of the candidate agent with the activity of the
API or the API-related polypeptide in a control aliquot, or with a

previously determined reference range.
25

62. The method according to claim 60 or 61, wherein the API or the API-

related polypeptide is recombinant protein.
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WO 01/ 75454 PCT/ US01/10908 72. An isolated nucleic acid nol ecul e that
hybri di zes under highly stringent conditions or noderately stringent
condi ti oo bD74be foll owi ng nucl eic acid sequence: CCNCENYTNSBNAIB 5 73.
An isol ated nucleic acid nol ecul e that hybridi zes under highly stringent
conditions or noderately stringent conditions to the follow ng nucleic acid
sequence: GGNCCNYTNGGNATG 74. An isol ated nucleic acid nol ecul e that

hybridizes undeg; h!{ighilexh&ficb&eﬁ tociaiﬁls‘cp&%tw&an%emrtﬁésw stringent
conditions to the oW n nuc el ¢ aci d sequence: CCNGGNYTNGGNTTY. 75. An

i sol ated n@éﬁ@iEﬂwﬁmaih@ﬂ@@@b@ﬂ%Hata%@@@hﬁﬁzes under highly stringent
conditions or noderately stringent conditions to the follow ng nucleic acid
sequence: 15 GGNCCNYTNGGNTTY. 76. An isol ated nucleic acid nol ecul e that
hybri di zes under highly stringent conditions or noderately stringent
conditions to the‘AmkbmmﬁmgdauahdmumauhdMBhQMﬁhnsnaaﬁMﬂ&%ﬂW@&iﬁﬁ@ATG. 20 77.

An 11901 8t ed el 5! £hIRLASHLS Lty IREL G285 RISt T ngen:

condi tions “or ring e con hs to t] W ng nucleic acid
sequence: CCNGGNATHGGNTTY 25 78. An isol ated nucl eic acid nol ecul e that
hybri di zes under highly stringent conditions or noderately stringent

conditions to the foll g huclejc acid s THGGNATG 156 WO
01/ 75454 PCT/ U/ ADGoRte Cféi&ri‘“’i‘g%‘?la‘i (T PEsiEes R Pﬁﬁ §PEP¢Fat

hyb(r]I i di zes ehkﬂﬂﬂlplgahle@ill:mcSﬁsébtﬂﬁe:aﬁur@%ﬂbbfﬂlenram%ﬁ&éQqﬁerf_?&r| ng$$t 5 80
conditions to the follow ng nucleic a quA HGGNT

The |soIatQﬁxﬂﬁgﬁé&ﬁﬁégCﬁm%BFEEﬁFﬁxﬁEﬁ%Pﬁﬁﬁgyﬁ%°%W9“8ﬁ@p el s 72, 73,

74, 75, 76 77, 78 or 79, wherein the nucleic acid al so hybridizes under

hi ghl y 10stringent conditions or noderately stringent conditions to the
following nucleic acid sequence: CAYCARGIN. 10 81. An isolated nucleic

aci d nol ecul e t B&t Appiet efimnsisingdleraruclgicyisidmele¢ulhefeipim g @t i ons or
noderately stringent conditions to the follow ng nucleic acid sequence:

67. A host cell comprising the vector of claim 64.

15 68. A host cell genetically engineered to express the nucleic acid molecule of
claim 64 or 65.

69. A method for screening, diagnosis or prognosis of Alzheimer’s disease in
a subject or for monitoring the effect of an anti-Alzheimer’s disease drug or therapy

20  administered to a subject, comprising:

(a) contacting at least one oligonucleotide probe comprising 10 or
more consecutive nucleotides complementary to a nucleotide
sequence encoding an API chosen from API-1, API-2, API-3,
API-4, API-5, API-6, API-7, API-8, API-9, API-10, API-14,

25 API-15, API-16, API-17, API-18, API-19, API-20, API-22,
API-23, API-24, API-25, API-26, API-27, API-28, API-30,
API-33, API-34, API-35, API-36, API-37, API-38, API-39,
API-40, API-41, API-42, API-43, API-44, API-45, API-46,
API-47, API-48, API-49, API-50, API-51, API-52, API-53,
30 API-54, API-55, API-56, API-57, API-58, API-59, API-60,
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CCCGCCCTGEGCATG 15 82. An isolated nucleic acid nolecule that hybridizes
under highly stringent conditions or noderately stringent conditions to
the fol |l owbng733scL! ei ¢ aci d sequence: GGCCCCCTGGGCATG 83PCRWUSIiswbast ed

nucl eic acid nol ecul e that hybridizes under highly stringent 20 conditions
or noderately stringent conditions to the follow ng nucl eic acid sequence:
CCCGECCTGEECTTC. 84. An isolated nucleic acid nolecule that hybridizes

under highly stringent nglm%zoAPﬂpﬁm%glxppgg APt ABREdi tions to
the follow ng nucleic aci % sequence’ "GGCCCCCTGEGCATC. ' 157 WD 01/ 75454

PCT/ USO1/ 10908 85. An |séﬂ)&6&d°dﬂuﬁ@té%7(beﬁl’d7&o4\%m é\PtlﬁétARWndu zes under

highly stringent conditiongrgs Amdegr APy A§5{f7'8nm9 %Q"]!—@OtAPlﬂﬁ to the
foll owing nucleic acid segpence COCGGCATCGGCA An i sol at ed

nucl ei ¢ acid nol ecul e tha W%ﬁﬂrgﬁeéph%éﬁﬂﬁﬁgﬁwféﬁPﬂﬁée‘Pﬁ?I‘Sgeond| tions or
noderat g y stringent condiapi9nsARI®1t API- éplAms@BngPpwlA@I@7a@Pﬂ98§equence

under hiTghI y -srtCrl ﬁ;'enf\n ilg%igérddrffl“@is‘g (ﬁg}é& g&%%ﬁé&h@e’ﬁ?y}g@ng: tzszns to
tn[]gl Llol:l SY;“. ggmr)ntjgl:ﬁi g ?ﬁ;giO&@mlampet\PI-lmﬁmmAPMM Amuaedaz egns o
iti

noderately stringent cond(”?ﬂﬂ% ‘&Ezlgﬁe’%uélg@ d&#[gg2 ﬁ? iﬁ%@@ﬁ&“ slgfghence: 15
OGGCCCCAne - 'CFCGGCTI g msT8cl 839 The 13%)AP1ade MRII1QT CARICIZY, RBI-exmlA@Iaet,oﬁrIdngeltg gglyd
al so hyB)rl di zes under hi gﬁﬂ’?jf“g%’r‘&ggn‘}ﬁﬁéﬁu’*ﬁs@ﬁsAE ?%@ﬁiﬁ%@%t ri ngent
conditions to the foll ow n4p, ARt1el,cARIcXd, ARPIO14SeABE ivre APCACLAGEHIE6, 90. A
nmet hod of screening for %%gtl% %Pflel% .l%jﬁ[}égrA%ﬂ;f'SO %gfg%:rpl}ﬂq%z Iﬁj,lzhel mer's

di sease conprising: 25 (a) contacting populration of cells
expressing a receptor fol5SRBBE15% ARleSpr ABEIfeABE 16N @Eﬁe}ﬁl ABL-H#, scr eened;
(b) contacting PEDE wi th appeeontReRUlBHicBNaR|sehbh 16X RFSEH M S d
receptor in the presence of "a ¢ontrol’ agent’; 1 ]8 ’ ’ ’
15 170, API-171, API-172, API-173, API-174, API-175, API-176,
API-177, API-178, API-179, API-180, API-181, API-182, API-
183, API-184, API-185, API-186, API-187, API-188, API-189,
API-190, API-191, API-192, API-194, API-196, API-197, API-
198, API-199, API-200, API-201, AP1-202, API-210, API-214,
20 API-215, API-217, API-219, API-220, API-221, API-222, API-
223, API-224, AP1-225, AP1-232, API-233, API-234, API-237,
API-238, API-239, API-240, API-241, API-242, API-243, API-
244, API-245, API-246, API-247, or API-248 with an RNA
obtained from a biological sample from the subject or with
25 cDNA copied from the RNA wherein said contacting occurs
under conditions that permit hybridization of the probe to the

nucleotide sequence if present;

(b) detecting hybridization, if any, between the probe and the

nucleotide sequence; and

30 (c) comparing the hybridization, if any, detected in step (b) with the
hybridization detected in a control sample, or with a previously

determined reference range.

70. The method of claim 69, wherein step (a) comprises contacting a plurality
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WO 01/ 75454 PCT/ US01/ 10908 (c) conparing the binding of said PEDF to the
first and second popul ations of cells, or conparing the | evel of induction
of a ceWabars4ssecond nmessenger in the first and second ppEU&M/WAE Of
cells, or conparing the level of a PEDF nediated activity in the 5 first
and second popul ation of cells; and (d) testing for the ability of agents
able to m)dul ate the activity of PEDF to decrease clinical features of

Al zhei ner' sofdiligeagoiide pmbesAbmlpﬂi;ingwsrrdblseam@cmb'dehclst\}ti;leem 10 91. The

net hod of cl aim 90 wherein,t ere tor r i sol at ed
and reconbi PEHT “&F%H’L&%‘Hleogge Se‘f‘?i%lc?’r%qcﬁ 8g3? 3h° Fyom q;eI:l éIA%f ? he cells
are cerebel ARE3 gﬂ(f&nulAeweAPM A7, APe-8 PAPIFO, ¥Rl 18t AHL- B IARIIISYAPK1qr ot ect i on

of immature cerebell popt 5 d T t hod of
claim 90, wierEhh tIT]r 14335&38%&7%0#&?&% Qérggie?%b%ﬁrzgrﬁ]g%nul e cells
and t he i ngppgg, afr1 BEDEPL 3, tAPE 36 EABTS3 5, App%rnmex}' APﬂ394L\PIJ§9eABmmod of
claim 90, wherein t he candi dat e ses at | ea consecuti ve

ani no aci dsABF4PRABEA294PT-43, ﬁ@gﬁégg%fﬁsé? Eéﬁl% 4f7OAPh6%rﬁ‘PS[ 4t9hé?1'§ﬁ)dul ate the
bindi ng of KﬁP@I o, RbsH N@1BAT Aess, APITBE, S, ABRSS APIoRNARLEG,Ng PEDF

wi th the PEDF ng partner in the presence of a candidafe a%:;ent (b)
cont acti ng {2BB6, W62 2A PR ART6d) ARf-G5a APhES, A]H -@Th&PpPBIEI, ABFG cont r ol

agent and 158 VR0 TR654, RETHUSONA00R (b FoRRRY | b BeAbt 81 N o
i it A

said PEDF to ner in step |ng sdid PEDF to
t he bi nth ngAPRS1, m&’rI SIZnAPESE[AP(Hs)l AB- E%AP]FEQ AEE&%QAPDB9 AR 8BL-Aherei n t he

0 rLng Bar ke, @%ﬁ?dzx@ﬁé@ﬁ%i~9ﬁg«@%&u@Eﬁﬁ%fg@%@ﬁgm%ﬁ i -mfhzf
foll ow ng Al@hapren?, 8\1’@18&6161?1 1A3 SAPI- Bt2e A PP T/, iP1-11 4,06 RIF IS, APPI1S) :  API - 1
T o ot 1P 0. 2 e ABE P A55, AR BN
QE: :25’ QE: _%gAPI/L% 231 130API281, APL130APRPY4 ADI1-18F) AR436ARPEBA, API - 36
15 API-138, API-139 API-140, API-141, API-142, API-143, API-144, API-145, API-
146, API-147, API-148, API-149, API-150, API-151, API-152, API-153, API-155,
API-158, API-159, API-160, API-161, API-162, API-163, API-165, API-166, API-
167, API-168, API-169, API-170, API-171, API-172, API-173, API-174, API-175,
API-176, API-177, API-178, API-179, API-180, API-181, API-182, API-183, APL-
20 184, API-185, API-186, API-187, API-188, API-189, API-190, API-191, API-192,
API-194, API-196, API-197, API-198, API-199, API-200, API-201, API-202, API-
210, API-214, API-215, API-217, API-219, API-220, API-221, API-222, API-223,
API-224, API-225, API-232, API-233, API-234, AP1-237, API-238, API-239, API-
240, API-241, API-242, API-243, API-244, API-245, API-246, API-247, or API-248
25  with an RNA obtained from a biological sample from the subject or with cDNA

copied from the RNA wherein said contacting occurs under conditions that permit

hybridization of the probe to the nucleotide sequence if present.

71. The method of claim 69, wherein step (a) includes the step of hybridizing
30 the nucleotide sequence to a DNA array, wherein one or more members of the array
are the probes complementary to a plurality of nucleotide sequences encoding distinct

APIs.
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APl -40, API-41, API-42, API-43, API-44, API-45, API-46, API-47, API-48,

APl -49, API-50, API-51, API-52, API-53, API-54, API-55, API-56, API-57,
APl - 58, ARDOB%;4545 APl -60, API-61, API-62, API-63, API-64PCHBRoIGEHIOSAP! - 66,
APl - 67, API-68, API-69, API-70, API-71, API-72, API-73, API-74, API-T75,
APl -76, API-77, API-78, API-79, API-80, API-81, API-82, API-83, API-84,
APl - 85, API-86, API-88, API-89, API-90, API-91, API-92, API-93, API-95,
APl - 97, API - 98, 7APIAng$ylatédPhucldd acidiBbled @@ thappfbridizegyndapPhighly 4tring@it- 107,

T1o, Api -1 20nCpps &igiodeufiy Qhbeeniispafipha b otk e dofbouefe” 6

API - 127, ARECNG&NWWGG&&.TGAPI 1131, API-132, API-134. API-135 API-136,
APl -137. API-138. API-139 API-140 AP|-141 APl-142. API-143. API-144
APl - 145, APl -146, APl-147, APlI-148 API-149. AP|-150, APl-151, API-152,
APl -153. APl -155. APl-158 APlI-159 API-160 API-161. APl-162. APl-163,
APl -165 APl 25 166 APl-167, APl-168, API-169, API-170. APl-171. APl-172,
APl - 173.5 API - 17473, AMRbolaiZbnuchki®t acld FioleR HhT Rybridks mvmr hiARly st#@entAP| - 180,
APl -181 AP -%82 API - é?:? AP - %84d AP - 85“AP1 APl - 187 API-188,
AP - 189 ASR{gghs GppodpHely stpgeny epsditigny toiRg follgw “gf’é} eic gefd sggpFhccaAp) - 108
APl - 199 AREGROCNYARNGANATGPI - 202, APl -210. APl-214 API-215 AP|-217.
APl -219. API-220. API-221 API-222. 30 API-223, APl-224 API-225 AP|-232,
APl - 233 API-234. APl-237. APl-238 API- 239 AP|-240, APl-241, API-242,
APl - 243 AP|-244. APl -245 APl-246. APl-247. or APl-248. 160

74. An isolated nucleic acid molecule that hybridizes under highly stringent
10  conditions or moderately stringent conditions to the following nucleic acid sequence:

CCNGGNYTNGGNTTY.

75. An isolated nucleic acid molecule that hybridizes under highly stringent
conditions or moderately stringent conditions to the following nucleic acid sequence:

15  GGNCCNYTNGGNTTY.

76. An isolated nucleic acid molecule that hybridizes under highly stringent

conditions or moderately stringent conditions to the following nucleic acid sequence:

CCNGGNATHGGNATG.
20
77. An isolated nucleic acid molecule that hybridizes under highly stringent
conditions or moderately stringent conditions to the following nucleic acid sequence:
CCNGGNATHGGNTTY.
25 78. An isolated nucleic acid molecule that hybridizes under highly stringent

conditions or moderately stringent conditions to the following nucleic acid sequence:
GGNCCNATHGGNATG.
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79. An isolated nucleic acid molecule that hybridizes under highly stringent
conditions or moderately stringent conditions to the following nucleic acid sequence:
GGNCCNATHGGNTTY.

80. The isolated nucleic acid molecule according to any one of claims 72, 73,
74,75, 76, 77, 78 or 79, wherein the nucleic acid also hybridizes under highly
stringent conditions or moderately stringent conditions to the following nucleic acid

sequence:.

CAYCARGTN.

81. An isolated nucleic acid molecule that hybridizes under highly stringent
conditions or moderately stringent conditions to the following nucleic acid sequence:

CCCGGCCTGGGCATG.

82. An isolated nucleic acid molecule that hybridizes under highly stringent
conditions or moderately stringent conditions to the following nucleic acid sequence:

GGCCCCCTGGGCATG.

83. An isolated nucleic acid molecule that hybridizes under highly stringent
conditions or moderately stringent conditions to the following nucleic acid sequence:

CCCGGCCTGGGCTTC.

84. An isolated nucleic acid molecule that hybridizes under highly stringent
conditions or moderately stringent conditions to the following nucleic acid sequence:

GGCCCCCTGGGCTTC.
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85. An isolated nucleic acid molecule that hybridizes under highly stringent
conditions or moderately stringent conditions to the following nucleic acid sequence:
CCCGGCATCGGCATG.

5 86. An isolated nucleic acid molecule that hybridizes under highly stringent
conditions or moderately stringent conditions to the following nucleic acid sequence:
CCCGGCATCGGCTTC.

87. Anisolated nucleic acid molecule that hybridizes under highly stringent
10  conditions or moderately stringent conditions to the following nucleic acid sequence:
GGCCCCATCGGCATG.

88. An isolated nucleic acid molecule that hybridizes under highly stringent
conditions or moderately stringent conditions to the following nucleic acid sequence:
15  GGCCCCATCGGCTTC.

89. The isolated nucleic acid molecule according to any one of claims 81, 79,
80, 81, 82, 83, 84 or 85, wherein the nucleic acid also hybridizes under highly
stringent conditions or moderately stringent conditions to the following nucleic acid

20  sequence:

CACCAGGTG.

90. A method of screening for agents effective for the treatment of

Alzheimer’s disease comprising:

25 (a) contacting PEDF with a first population of cells expressing a

receptor for PEDF in the presence of an agent to be screened,;

(b)  contacting PEDF with a second population of cells expressing

said receptor in the presence of a control agent;
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comparing the binding of said PEDF to the first and second
populations of cells, or comparing the level of induction of a
cellular second messenger in the first and second populations of
cells, or comparing the level of a PEDF mediated activity in the

first and second population of cells; and

testing for the ability of agents able to modulate the activity of
PEDF to decrease clinical features of Alzheimer’s disease in an

Alzheimer’s disease model system.

91. The method of claim 90 wherein the PEDF or the receptor, or both, are

isolated and recombinantly produced.

92. The method of claim 90, wherein the cells are cerebellar granule cells and

the PEDF mediated activity is protection of immature cerebellar cells from apoptotic

death.

93. The method of claim 90, wherein the cells are retinoblastoma or cerebellar

granule cells and the binding of PEDF to the cells is compared.

94. The method of claim 90, wherein the candidate agent comprises at least 10

consecutive amino acids of PEDF.

95. A method of screening for agents that modulate the binding of PEDF to a

binding partner comprising:

(a)

(®)

contacting PEDF with the PEDF binding partner in the presence

of a candidate agent;

contacting PEDF with a PEDF binding partner in the presence

of a control agent; and

159



5

10

15

20

25

30

WO 01/75454

(©) comparing the binding of said PEDF to the binding partner in
step (a) to the binding of said PEDF to the binding partner in
step (b).

06. The method of claim 95 wherein the binding partner is an isolated 80 kD
PEDF receptor.

97. A ribozyme or antisense nucleic acid comprising a nucleic acid encoding
one of the following Alzheimer’s Disease-Associated Protein Isoforms (APIs): API-1,
API-2, API-3, API-4, API-5, API-6, API-7, API-8, API-9, API-10, API-14, API-15,
API-16, API-17, API-18, API-19, API-20, API-22, API-23, API-24, API-25, API-26,
API-27, API-28, API-30, API-33, API-34, API-35, API-36, API-37, API-38, API-39,
API-40, APL-41, API-42, API-43, API-44, API-45, API-46, API-47, API-48, API-49,
API-50, API-51, API-52, API-53, API-54, API-55, API-56, API-57, API-58, API-59,
API-60, API-61, API-62, API-63, API-64, API-65, API-66, API-67, API-68, API-69,
API-70, API-71, API-72, API-73, API-74, API-75, AP1-76, API-77, API-78, API-79,
API-80, API-81, API-82, API-83, API-84, API-85, API-86, API-88, API-89, API-90,
API-91, API-92, API-93, API-95, API-97, API-98, API-99, API-101, API-102, API-
103, API-104, API-107, API-108, API-111, API-112, API-113, API-114, API-116,
API-118, API-119, API-120, API-121, API-122, API-123, API-124, API-125, API-
126, API-127, API-128, API-130, API-131, AP1-132, API-134, API-135, API-136,
API-137, API-138, API-139, API-140, API-141, API-142, API-143, API-144, API-
145, API-146, API-147, API-148, API-149, API-150, API-151, API-152, API-153,
API-155, API-158, API-159, API-160, API-161, API-162, API-163, API-165, API-
166, API-167, API-168, API-169, API-170, API-171, API-172, API-173, API-174,
API-175, API-176, API-177, API-178, API-179, API-180, API-181, API-182, API-
183, API-184, API-185, API-186, API-187, API-188, API-189, API-190, API-191,
API-192, API-194, API-196, API-197, API-198, API-199, API-200, API-201, API-
202, API-210, API-214, API-215, API-217, API-219, API-220, API-221, API-222,
API-223, API-224, API-225, API-232, API-233, API-234, API-237, API-238, API-
239, API-240, API-241, API-242, API-243, API-244, API-245, AP1-246, API-247, or
API-248.
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