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TECHNI CAL FI ELD [0001] The field relates to a previously uncharacterized
prot ei n tWetoHaoticssat es ?-secretase 5 to produce -anyl oi @#Cprust@ioNO(1AP) .
Deposition of AP has been associated with Al zheinmer's di sease and ot her
pat hol ogi es. The invention provides, e.g., screening nethods and novel
research tools, inhibitors of this novel protein, and nethods of treatnent

and clontrol of A RKOVPEREGUILSSPORYPROLIENS AND INEIBITOHRS Ve conditions
assochi ated with deposition of AP. 10 BACKGROUND OF THE | NVENTI ON

[0002] Currently, over twelve mllion people worldw de suffer from
Al zhei rrpééﬁN%gﬁsqﬁ%L D). This nunber is predicted to quadruple over the
next 40 years. such, treatnment of AD represents a major unnet nedical

need. @@O01¢Nnt | Thefipidrebakes B grevieasly anéHabdtteriXed Peoteiethiit atiRhteOj-8¢Retase
syngtoms, but are not effective to stop progression of the 15disease.
[ 00D3] W preduee ramylpid proteindARl. Pepesiten of AP hevbsen dssodiatedmlitheMebieitien’s t he

pat hol of Al zhei ngr':s.di sease ("“AD') involves anyl oid-1 "A13"
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believed to be major pathol ogical determ nants of AD. These pepti des exi st

mai nl y Algheapengdigeasg and aihes nawrodegenerative pandifors aasmigtedwithalepositiof vfA42" ) |
respectjgvel y. A40 and A42 are generated by two enzynatic cleavages
occurri r?g close to the CGterm nus of APP, subsequent to cl eavage by beta
setd et BPYCKTGROENDYOETHERYWYRNTION for t he cl eavage, 13- secretase and

y-secr , generate the N- and C-termni of Al3, respectively. The am no
term nzw A Eém'FB Yreyehieleepyilion peorle sopldyide,wise Siomddzicsnére resi due
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isoform. y-Secretase s at varying positions or 42-residues
at t he tr€atmentdHAD represtnits a nsgorwinas enctlichuemle Quroshtiytapproved Ingglé@ndsite A

pepti des. third enz a-secretase, cleayes.the precursor. protein
et wee TeetAD Y SR At Epiasiirtoms JU arhrd SHFEiNaIGiHY MPEFSORMEE en and
r el easidpngasan approxi mately 3 kDa peptide known as P3, which is

non- pat hol ogi cal . Both 13- and a-
[0003] Without being bound by a particular theory, it is believed that the pathology of

Alzheimer’s disease (“AD”) involves amyloid-p (“AB”) peptides, which are metabolites of B-
amyloid precursor protein (Alzheimer’s disease-associated precursor protein or “APP”), and
are believed to be major pathological determinants of AD. These peptides exist mainly in 40

20  or 42 amino acid forms, AB1-40 (“AB40”) and AB1-42 (“AP42”), respectively. AB40 and
AP42 are generated by two enzymatic cleavages occurring close to the C-terminus of APP,
subsequent to cleavage by beta secretase. The enzymes responsible for the cleavage, -
secretase and y-secretase, generate the N- and C-termini of AP, respectively. The amino
terminus of AP is formed by B-secretase cleavage between methionine residue 596 and

25  aspartate residue 597 of APP (numbering based on APP 695 isoform). y-secretase cleaves at
varying positions 38-, 40- or 42-residues at the C-terminal of this B-secretase cleavage
product to release the A} peptides. A third enzyme, a-secretase, cleaves the precursor
protein between the 3- and y-cleavage sites, thus precluding AP production and releasing an
approximately 3 kDa peptide known as P3, which is non-pathological. Both - and a-

30  secretase cleavage also result in soluble, secreted-terminal fragments of APP, known as

sAPPp and sAPPq, respectively. The sAPPa fragment has been suggested to be



30secretase cl eavage also result in soluble, secreted-termnal fragnents of
APP, known as sAPP13 and sAPPa, respectively. The sAPPa fragnent has been
suggest edwbaotien1684D 2011/ 016861PCT/ US2010/ 002173 neur opPOTAISRINB021FDr
exanpl e, y-secretase also cleaves Notch-1 protein and is believed to have
ot her substrates. Direct acting ganma-secretase inhibitors have substanti al
and unwanted side effects due to the effects on devel opnent pat hways
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2011/ 0Ydwet P/ ais2D1ese0 sy from autosomal dominant inheritance of mutations in either

the APP or the presenilin 1 and presenilin 2 genes. In both cases, increased production of

total AP or AP42 versus AB40 results.

[0005] The N2a cell system has been extensively studied as a model system of AB

25  production relevant to neurodegeneration in AD. Assays measuring production of AP in N2a
cells are known, wherein AB-production activity is evaluated e.g., by Ap ELISA assay and/or
by Western blotting. Various agents including compounds such as Gleevec (Imatinib,
STI571) have previously been shown to be capable of lowering AP levels in the N2a cell
system at drug concentrations of below 10 pM.

30  [0006] International Patent Publication No. WO 03/057165 discloses that certain
previously known inhibitors of tyrosine kinases, such as imatinib, are useful to inhibit the

production of and accumulation of AP. Netzer et al., Proc Natl Acad Sci., 100(21):12444-9



(2003) showed that imatinib inhibits production of AP w thout affecting
y-secretase cl eavage of Notch-1 and w thout unacceptable toxicity to the
neur ons. woebimiiksels not an ideal drug for treating AD, PhowsSe@v/00t1ezause it
does not penetrate the blood brain barrier very well, and it has ot her

bi ol ogi cal effects. The specific target of imatinib for inhibition of
production of 5and accunulation of Ap has not been defined, so finding
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have di scovered a novel y-secretase activating protein (gSAP) that 1
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dec? eagbd apgumulatignsof A bakarihisen Helymalpse Ainding dmprayge derivativas presemiar

di sease {11?% ces 15l evel s of A and pl ague devel opnent. gSAP represents a
novel erageutl c target for the treatnent of Al zheiner's disease and ot her
A -rredl ated conditions, as inhibition of gSAP results in significant
reduction in A formation. [0008 Appl i cants have synt hesi zed conpounds t hat

|nh| bi SUMMAJSKORAHE BNEENDAQ decreased AP, but do not affect
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conpri sing neasurlaélg_t hei r abili ty, to selecti V'e!:(é i nhi bit gSAP, and net hods
of t r eROHySesIeiass anddts substente.i amdoidueqyrses pruteinogsmiiagl pement ¢ARR-er i ng

ef fecti I
PEScr TN PP oo e RED SURRINEN 5k AP LKlatie b Y. cterdlerRecoftbingns
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treatment of Alzheimer’s disease and other APB-mediated conditions, as inhibition of gSAP
results in significant reduction in AP formation.
[0008] Applicants have synthesized compounds that inhibit the gSAP and thus lead to
decreased A, but do not affect NOTCH metabolism, which is a potential side effect with use
20  of some gamma-secretase inhibitors.
[0009] Accordingly, the invention provides, e.g., methods of screening compounds
for potential utility in reducing AP comprising measuring their ability to selectively inhibit
gSAP, and methods of treating AB-mediated conditions, such as AD, comprising
administering effective amounts of a compound which selectively inhibit gSAP.
25 DESCRIPTION OF DRAWINGS
[0010] Figure 1 depicts a sequence alignment for gSAP from various animal species:
human, canine, bovine, murine, rat, and chicken. Residues in bold are identical across the six
species; residues in italics are conservatively substituted.
[0011] Figure 2 depicts expression levels of gSAP in different tissues. Tissues from 3
30  month old wild type BL/6 mice are harvested and gSAP levels are quantitated using real time



30 nonth old wld type BL/6 mce are harvested and gSAP | evels are
quantitated using real time WD 2011/016861PCT/US2010/002173 PCR. Both
actin andwQ@aPDH1essnive as internal controls (n=6). Ti ssueCESL@ON821d35
adjusted to the sane protein levels prior to analysis. [0012]Figure 3 shows
i nhibition of gSAP by shRNA reduci ng AP production and pl aque devel opnent
in an AD m ce nodel. 5[0013]Figure 4 shows effect of intrahippocanpal

i nj ect iPQR. Both\dudizr idrG AP SriNAS iagahd) bng8Ath=+6). Megdue exgacisnre adfispdasue
devel opnment in double transgenic AD mi ce. [0014]Figure 5 shows gSAP action
on APP Uy BEeguptsH levels RHPYtocabisisx of gSAP, APP and y-secretase (top) is

associ wWth el =€ s tsﬂR@¥9 ' ced
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conpl eyplagiie ABRlepmiers i1s ex AD) asee medelssoci ated with decreased y-cl eavage and

I ncrea -cl eayage. .[0015] Ei gure 6 shows truncati on_of P- CTF and

i npz&gléipi tat gVFaéﬁlrﬁéiSﬁgwg sﬁjpgtaftm%uemcme}dwe@%?f 8anGherrare ng that
gSAP | RERNACcinM &P fi'ﬁ"rddﬁéfx%@x’i@tléi%f]ﬁac{u%gle%lo%erﬁﬁﬁ‘d@ﬁe tRRSednldab 1 is the
truncated form of “APP-P-CTF spanning fromits N-termnus 15 %o HHGV64.
APP-CTI3Q is the truncated formof APP-13-CTF spanning fromits N

termn to VMLKK55. Truncat or.ns ar verexpressed in HEK29 | s and
o TS pi 1 ot GBUTE CrT O SABSAR RhBRe T AR Rh R Mo IRy (s g eSKP,
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provided in the detailed description are nerely
10  reduced e-cleavage (AICD production). In the absence of gSAP (bottom), the binary complex
of APP and e-secretase is associated with decreased y-cleavage and increased g-cleavage.
[0015] Figure 6 shows truncation of APP-CTF and immunoprecipitation using gSAP
antibody through gSAP, demonstrating that gSAP interacts with the juxtamembrane region of
APP-CTF. APP-CTF-T1 is the truncated form of APP-B-CTF spanning from its N-terminus
15  to HHGV®. APP-CTF-T2 is the truncated form of APP-B-CTF spanning from its N-

terminus to VMLKK?>’. Truncated forms are overexpressed in HEK293 cells and

immunoprecipitated with gSAP antibody. 6E10 antibody is used for immuno-detection.

DETAILED DESCRIPTION
20 [0016] The examples and drawings provided in the detailed description are merely
examples, which should not be used to limit the scope of the claims in any claim construction
or interpretation.
[0017] Senile plaques composed predominantly of AP peptides are a hallmark of
Alzheimer’s disease. AP is derived from APP—CTF upon cleavage by y-secretase. y-Secretase
25  also cleaves many other type I membrane proteins (such as Notch), leading to the release of
intracellular domains with critical cellular functions. As a result, non-selective y-secretase
inhibitors may have detrimental side effects that prevent their clinical use. This laboratory
previously demonstrated that imatinib (STI571, Gleevec®) can inhibit production of all
species of A without influencing Notch cleavage. Netzer et al., Proc Natl Acad Sci.,

30  100(21):12444-9 (2003). We have now determined that the AB-lowering activity of imatinib



exanpl es, which should not be used to Iimt the scope of the clains in any
claimconstruction or interpretation. [0017] Senile plaques conposed

pr edom nawmol29110f1688p pepti des are a hal |l mark of Al zhei nePC3/use&0asn73 AP i S
derived from APP-CTF upon cl eavage by y-secretase. y-Secretase 25 al so

cl eaves many ot her type | nenbrane proteins (such as Notch), leading to the
rel ease of intracellular domains with critical cellular functions. As a
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20  peptides ("L WDHPMSSNIISR’”® and”’NHVTRLLQNYKK®®) covering approximately
20% of the 16 KDa fragment. Its sequence, especially the C-terminal region, is highly
conserved among multiple species from chicken to human. Expression pattern analysis
indicates that this gene is expressed in diverse tissues. We characterize PION as a gamma-
secretase activating protein (gSAP).

25 [0020] Based on its predicted sequence, the full opening reading frame of human
gSAP encodes a protein of 854 amino acids (~ 98 kDa). To determine whether the 16 kDa
fragment might be derived from a high molecular weight precursor, the metabolism of
endogenous gSAP in neuroblastoma cells is monitored by pulse-chase analysis. The results
showed that gSAP is synthesized as a holo-protein (~98 kDa) and is rapidly processed into a

30 ~ 16 kDa C-terminal fragment (gSAP-16K). In the steady state, the 16 kDa fragment is the
predominant form. Incubation of neuroblastoma cells with photoactivatable *H-GO01

followed by immunoprecipitation with anti-gSAP antibody confirms that imatinib directly



20% of the 16 KDa fragnment. Its sequence, especially the Cterm nal region,
is highly conserved anong nmul tiple species fromchicken to human.
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di verse tissues. W characterize PION as a ganmasecretase activating
protein (gSAP). 25[0020] Based on its predicted sequence, the full opening
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kDa) . Bﬁldd@SAme&e Inpedseailint 112 (19 eliBrydniagemndellsiighatinitealstebindegSAPom a hi gh
nol ecul ar wei precursor, the metabolism of endoge nousA%%AP In

neur obll%%lﬁa%@éptﬁépmdsnmﬁfb? dgegyot seuits rEessaidingnWihes gSAPigeels atey| t s

howed I i dl
o1 0o e RSN AMBLARSLAAR ARl ol f’wﬁd%"a@%&aﬁ%eaﬁ t eady
state, sighfﬁcﬂiﬁtlﬂ( [Bhid indjpaesstthatshé hfinfty ed mtlnahtforf the fasedretasd admplex depends

ne obl astonma cells with photoactivatable 3H Q1 fol |l owed by
nofP i‘\}?ltatlon W th anti-gSAP anti body confirns that imatinib directly

VO 201%(&415861%{(/11@2@13{%9{%%2@@&@9& Ml&/@ﬁby'ﬂﬂﬂrj%ﬁ?ﬁhéﬁrebﬁégn{a /=)

enbryonic stemcells, 1matinib also bihds gSAP, “i ndi ca that 1ts binding
to gSA@elM@renptessmngM%r thedevel pﬁ&ﬁ dﬁh@asagéhéhﬂ Mel ’s“haadadltlenl of sulatingb ng

Si oni | RESFRRF PTRAd lpﬁ@.% et ARV SRV A e eSAR kR g (g
Y- Secr gkapgy gfh@ﬁﬁ@ SV ésﬁ’ig Mwe&@ﬁ’ﬁﬁié%%rhls% el i a%@féa%@of" educe

gSAP | evel y 72159 uroblFastoma cel I's overexpressi ng APP6 t he

| evel @{B4AmRndedi4@deeds ab@L% ahAUB %ol hespactdiely. Gloneérselypd venexprésaion oftgSAP or no

additional effect on Ap. |levels. ShRNA-nedi ated gSAP knockdown (by 6512% in
HEK293 It BEK293 epHl eeqirersingshbe ARESwedish matation samsl!ﬁterSeé% praduciombyecr ease of

over ox APESIANES SBPTh ileafd 5 By ERRBGIH R TOBINE BB dinen i on

sti mul addecattMapg AP ¢4 ihe indlyciad HrougHhich imadiib ahlgelarrdmesisuléslodphipshed by
imatinib treatnment. Together, these findings indicate that %EAP is the

mol ecull@22hr ough Qusi distinchise fesiture oh imatnib isids sebicaye inhibitionef ARmprogwiizn] ne
di t
O S S Sp B E B lee AR e of 0SELFE RS UAY 08 Ry Bl

ef f ect evdlugSARsing HEK 293 cellleataageexpﬁaesei\ngleaéledEL(Nougl Wwithaifl 3tsertrbcellntabl y

expressi ng, ch AE (Notch wi thout its extrace|lular domain), the Notch
subst rQP’é‘aF’gfti‘ Ne %&ba%@e foryssqcestate- She level of theysesrgtage elpé%aga@éowéduct
the NO%HJN&@M&%EM LedoASRRNICON iChbt cHaf b figl FEAP RelsGilip! N9
gSAP | evel s using slhl 0or by ov rlex%trces?s ér?g;éltgh% ?ygéﬁlc gtés%,{AP rmé‘{ﬁglt%es t he
y secr ehRNA @l bzya)mgaetpodssmglgSAZD Thus, gSAP mbdMNetes the - @@Zays‘léocléaytagh of AP8st
%g(ﬁ\P nodul ate y-secretase activity, the effect of purified gSAP
:?P B's examined in anin vitro y-secretase assay. \Wen

r ecorrbl O3] gSAPT%GfKnﬁmeZt&%&ﬁér oSAH eHnl mb&NSIE B-dRerdBRe dSVily, theodtart 6fl after
expression’in
P purified gSAP on A production is examined in an in vitro y-secretase assay. When

recombinant gSAP-16K (aa 733-854 of full length human gSAP), isolated after expression in
E.coli, is added to membrane preparations from HEK293 cells containing overexpressed
25  APP-B-CTF, AP production is stimulated 2.4 + 0.3 fold. These in vitro results suggest that
gSAP stimulates Af} production by direct regulation of y-secretase activity.
[0024] To determine whether endogenous gSAP might be in a complex with y-
secretase, we use gel filtration analysis of membrane proteins from neuroblastoma cells
solubilized in 1% CHAPSO. Endogenous gSAP-16K and y-secretase co-migrate as a high
30 molecular weight complex. In addition, endogenous gSAP co-immunoprecipitates with y-

secretase components, providing further evidence that these proteins exist in a complex in



E.coli, is added to nenbrane preparations from HEK293 cells contai ni ng

over expressed 25APP-f3-CTF, AP production is stinmulated 2.4 0.3 fold.
These in wotzoo/nessul t s suggest that gSAP stinmul ates AP prodisedivoniby direct
regul ati on of y-secretase activity. [0024] To determ ne whet her endogenous
gSAP mght be in a conplex with y- secretase, we use gel filtration

anal ysi s of nenbrane proteins from neuroblastoma cells solubilized in 1%

CHAPSOce] BN IRER RO OO Witﬁ'ﬂ%dﬁ%%?ﬂfétiﬁ$ﬂr&ﬂséﬂr%géfgtﬁ&y AsdAly Odiro3Bly

mol ecul ar wei ght conpl'ex. In addition, endogenous gS/
co- i movegestabatgSAR-EeKus tna garaplers withey-sesrgiensarnd $an petovateltheprotgaseher

evi den at these proteins exist i c X . ‘ . )
So11) o185 per) uz'iBirgfaﬁf)'%ls??ec‘)gh?rsr?g‘r\lﬁéése‘g%%eﬁcﬁtég} af??glé HRSARSERFIYS e from
the i naid infeices RIdaCAGRSST ARP b ot ol Dotdh. ASthoagigthe hietdgaisin dfabstgtAP- 16K i s

in a conplex with y-secretase and can activate the protease. [0025]In
con? r astlegtiondiyritsestatase remgins amglear, gmugnbse et etheproteasss\andphogphatasesswith

sel ect i)yogd%Pﬁlsst} Sll[eggé}feiﬁ@% Eé; PANTG sgéciféﬁgyeﬁﬁ%uéﬂ%xﬁi ks tliéllt rcg'ﬁ)ﬁfg the! N

mechani sm o u ect’ion cretase renmai ns uncl ear’, a nunber
of ot hesrepnojraases subsdt ¢firabgaén Joslewrinindthe atcharisth bytvehicle g®gRirhighth can

achi eve s eclHli city through auxil i,acml/ factors tagt cauple the core _enzyne
to a sGBRfEEsush spemleit Mesdnaizedsthinding o sprellivsuhsirtesin BTE#T L eellgs &P A ght

confer AT AV c i g i hWEi6: es in
oio55 | RARERE N ARPELYE Byt MY 4 ABSRGECELRARRL (A |
AE10 AdgiM)i reduast thermateravition betveed gSAWY andeABE«STE by 47 il éYa(@=3 p Thedtinding of) SAP

Not ch, E38Y ‘S ARSI BiCoh WakBomey acustte B Kl gestsb e5riiten g °
Di st uphtqRBsstfg. Disraptioh &f A inRRadidnbyainafihd eefsTkelykse¥plaih ieXRP b Wering

Ap-lowering activity. [0026] The site of interaction between gSAP and APP is
det er magigdtyt o be in the 15 juxtanenbrane regi on of APP-CTF (Figure 6).

APP- CT0dy°1, % hlbte YT BESASIATGlof BEAPLAHBHOL dliBplATs PETRANS domai 0

to genératlﬂ AP (y-Cl'eavage r 0S0 rane ndary to

gensr ahiextAREbiahé apedd of APPAOTR(FighhI6fDAPPCTH BaYaged by Thecrefhent thef gSAP

on Al production 1s exam ned in N2a cells overexpressing APP695. Both
gSAP kmuddld ofuts ranismerabriané Jompimeb igeneraicr Eacleavage)@idsneaf itAc@osolic
(suppl enentary Fi

A Cb prltieh iy b et igracoby i Giieais (Aol Fsciraueehibe ehEt Gorp
0 SShe IR Kottt emlans o (TS GTE bR e A0
pat hol Ggyckdbiva apfl fimetisibafeatment increases levels of AICD (supplementary Fig. 7a). gSAP
20  overexpression in HEK293 cells reduces AICD production (supplementary Fig. 7b). These
results indicate that gSAP differentially regulates y- and e-cleavage of APP-CTF to form AP
and AICD respectively.
[0027] To determine whether our findings are relevant to AD pathology, the effects of
gSAP on soluble AP levels and on plaque development are examined in vivo. A gSAP
25  knockdown mouse line is generated by integration of tetracycline-inducible gSAP shRNA
vector into the mouse genomic locus. Upon induction, gSAP mRNA level in the mice brain is
reduced by ~85%. To evaluate the effect of gSAP on AB levels in vivo, gSAP RNAI mice are
cross-bred with an AD mouse model with APPswe and PS1A9 mutations (AD 2 X mice)
(Jankowsky et al. 2001). After 1 month gSAP shRNA induction, AB40 and AB42 levels in the
30  cross-bred mice are lowered by ~28% and ~32%, respectively. To evaluate the effect of

gSAP on plaque development in AD 2 x mice, recombinant adeno-associated virus 2 (AAV2)

carrying gSAP shRNA is injected into plaque-developing hippocampus on one side of the



gSAP on sol uble AP | evel s and on pl aque devel opnent are exam ned in vivo. A
gSAP 25 knockdown nouse line is generated by integration of
tetracyclwoeesimdessibl e gSAP shRNA vector into the nousepgemsedio/obncus. Upon
i nduction, gSAP nRNA level in the mce brain is reduced by -85% To

eval uate the effect of gSAP on AP levels in vivo, gSAP RNAI mice are
cross-bred with an AD nouse nodel with APPswe and PS1A9 nutations (AD 2 X

nice) brbad)kaikie EdntidllaterdDEId} reobfvies thela AW GitIAAShRNBNA myleidgilague.  A340 and
Al342 |l evels in the 30 cross-bred mce are | owered by -28% and -32%

r especfexaiopment gn gheipsidateral side of g8AP kapckgiomm is supnrassad baedet S man.Q0, AD 2
. i : h ) . . . . :
¢ g PR AR ARAGE] AhESn fised, (AR AN RV 1
2011/ 04 cAtiddrcdle WS APIforaa2d/ shdoplague, dembloptmenh® want r al at eral side receives
t he_AA i t hout _.shRNA. Anyl oi d pl aque devel opnent on the ipsi]lateral side
of YSA \#'bckdgmﬂ Oisgng%&ggg%'@@a%ycrg%se B%\é%s&sp@ye@i,sum}es;y@ﬂ'bmar ed t:)

the co - Sl . . C iAdi ays a
ot | onpeloRy 8l il Afad R B RESTy et RulDALAAL BetcmEFARe Bl T
sunmmar kissie hgeenstas e cageira skt pis acesisebe tghthr sgulateld sRecné separts havoshovontht ogy

at their. cl eay, sites. . Th ari o roles of.y-secretase durin

devel ofmsieegPipiseiclRilecnlsmit mady the seleativity L Eleayaseh 1975 The gt 1 y
regul adREovdRE6LES AP PRSP phAMIA tRORMGLISMET Wiich i€ preicublylitkhe@hCald #P! ecul es
that nodify the selectivity of cleavage by y-secretasé. The di scovery of

gSHP, abihiti/elselsebyely stimplate ARdoimaations endblesmesstyategi¢soios the denklepment efnd i ts

10abi | i 0 ClhV stiyul ate. AP,.f ormati on bl es, ngw strategies for
the dedblesinakfeSrAR AR buRb nBlE s ST bifids ARG AR Seates,
such agrofhasbet Reprafuddéf Ak, DBVABYRSFINYE nFmivraade kegditiPatisyrdel demaytndr one,
menory and cognitive disorders, denentia, anyloid neuropathies, brain

i nf | amAgyldhneyapathiesfyaip inflammationeneryeand irain teawnag varsylas amylaidesis|

henor r 1 ]@]gg# LiAOSL St PRSAos <Bi [ Yelpl j sease,
prion ?@gﬁrgggésrgo an f %l%éggkﬁ’llg(r%,[g’(geur OP%S?&%??"S?#&& ggtto h%@%&% gfg?lati ve

di $r ddissase@hdfoe stadcalarheeuadlogicatn hndapiessdeganaativcdisondentrelatedad theau or

anyl oid proteins such as AP. Inhibitors of gSAP will selectively prevent
any| oi PHSPREEXREFSSION T SGeuBYipHeR Phiguor ABW id Prateins sicras Af- JolibiPsiodse. In

suppor i i: g i . i rug,
i nEBRr At Cle R pHEHTRRS Al Eh RO S R RERIRL oL,
y- secr gisagetabo [2 Supgpentesfahis vidly, Weltlembhduatd thaff £ widelngsedtdnéircayiesraliugt ase
functions., .The di scovery of .potent and dir.ect armacol ogi cal inhibitors of
gSAP sHB%H‘Hb#aéEEieP’?St‘é%gbtlﬂ\é{eﬂg%ﬁﬁﬁr‘i’%rﬂrw&fit‘ﬂ%g%%taﬁﬁ?’%‘t%’tﬁgfjichePE‘-‘é‘_t}férﬁ?_s for
thegtr %@ﬁe{j‘ﬁ@%[}?Euﬂvﬁﬁ@dt%%b%@btﬁ@@?—@ecr&tg&zﬂ]&&%. TRe 88¢0Wry ﬁgﬁ?&g&tanﬁn a

variety of aninmal species, e.g., as depicted in Figure 1, a hi ghly

conser diect phamsuplageqal inkebitags af g@APisheuldiiacilitateghe development of novel
therapeutic reagents for the treatment of Alzheimer’s disease.
[0029] gSAP is found to exist in a variety of animal species, e.g., as depicted in
Figure 1, and is highly conserved. A gSAP peptide is a peptide which is
25 a. at least 60%, preferably at least 70%, e.g., at least 80%, for example at least
90% similar to a sequence selected from the sequences depicted in Figure 1,
using a BLAST algorithm (see e.g. http://blast.ncbi.nlm.nih.gov/Blast.cgi)
b. a peptide having residues corresponding to the conserved residues in bold in
Figure 1, or
30 c. apeptide comprising the sequence Seq ID No. 7 (LWDHPMSSNIISR) and/or
Seq ID No. 8 NHVTRLLQNYKK), or



25a. at least 60% preferably at least 70% e.g., at |east 80% for exanple
at least 90% simlar to a sequence selected fromthe sequences depicted in
Fi gure 1,wongie86BLAST al gorithm (see e.g. PCT/US2010/002173
http://blast.ncbi.nlmnih.gov/Blast.cgi) b. a peptide having residues
corresponding to the conserved residues in bold in Figure 1, or 30c. a
peptide conprising the sequence Seq ID No. 7 (LWDHPMSSNI | SR) and/or Seq ID
No. 8 (NHVTRLLONYKKDS therpeph@s26FiSbADO86s PETAL BRI B02EER [ espeialigf t he
peptides of Seq ID Nos. 1-6 as depicted in Figure 1, especially human gSAP,
or e. a fra@W@APg%P capable of formng a conplex with ganma

secretase, e.q., f ' V. .k Q - L nal of
any of Seq ID Ng?agﬁfeg?ggé%g% icgﬁag%é) ﬁlﬁﬁ]g{ raeéo?r’l}h égﬁét?:liiﬁ]f ‘gae%%%%;eg% P- 16K.
[0030] I n one aspadtaghteat bhaprdxiatatgdy 06 kdatran ¢AP-t@efihaldd apg OiﬂSEdl iled above
I solated and purified fromjts, natural environpent, for exanple a
tra%sggani c gSRP Pt 1-9&s dspigtedipdagiued. We‘éaﬁﬁb?@ﬁpgﬁépb@%! ovirus or
mamel jigoge! | - ﬁ&gg%iégecﬁneﬁmhﬁaﬁ pfoﬁﬁdesfagséx'bw&y@fdh A8 gefied £Bve Rolfied Of

conprising a gene 10 gSAP pep e op ' n to a heterol ogous
pr onot end plu@@ePirdm itnatirel errpeanient, foreexamplend iransgemio\gSddspeptidel d.g.cont ai ni ng

a heterol pgo ne expressi ng a gSAP peptide. [0033]1n another aspect the
i nvent PB%’%B?%K’SM %E@‘g?rharylﬁ lP)ar‘:f‘f?rv Nﬁ\ﬂb’ﬂﬂgﬁﬂg‘é‘? - capabl e of inhibiting gSAP
EXpPreseeziy! n a mﬁﬁﬁfﬁhé@d’épéﬁj the invention provides a vector comprising a gene for a

10 gSAP peptide operably linked to a heterologous promoter.

[0032] In another aspect, the invention provides a cell containing a heterologous gene
expressing a gSAP peptide.

[0033] In another aspect the invention provides inhibitory RNA constructs capable of
inhibiting gSAP expression in a mammalian cell.

15 [0034] In another aspect, the invention provides

a. monoclonal antibodies to gSAP, e.g., capable of inhibiting its interaction with
gamma-secretase and so inhibiting or reducing as A production and
accumulation;

b. vaccines comprising an immunogenic fragment of gSAP in combination with

20 a suitable adjuvant and/or carrier; and

c. immunogenic conjugates comprising an immunogenic fragment of gSAP
linked to an immunogenic carrier.

[0035] In another aspect, the invention provides gSAP knockout mammals, e.g.,
mammals, for example mice, wherein their gene for gSAP is disrupted.

25 [0036] In another aspect, the invention provides the use of a gSAP peptide, e.g. as
defined above, in an assay to identify compounds which inhibit AB-deposition, e.g., a
method of identifying an inhibitor of AB-deposition, comprising one or more of the
following:

a. measuring binding of test compounds to a gSAP peptide, e.g., as defined

30 above,

i. e.g., in a competitive binding assay,

ii. e.g., using labeled derivatives of imatinib:



I n anot her aspect, the invention provides a. nonoclonal antibodies to gSAP,
e.g., capable of inhibiting its interaction with gama-secretase and so
i nhi bi ti ’ryoaniweessei ng as AP producti on and accumnul at i orCThIS2Mameiings
conprising an immunogeni c fragnent of gSAP in conbination with a suitable
adj uvant and/or carrier; and c. inmmunogeni c conjugates conprising an
i munogeni ¢ fragnent of gSAP |linked to an inmunogenic carrier. |In another
aspect, the invention provides gSAP k kout mammals, e.g., mamuals, for
exanpl e m ce, wherein their gene forNgSA is disrupted. 25[0036]1n another
aspect, the invention provides the yke a gSAP peptide, e.g. as defined
above, in an assay to identify céipountds “€h “Nnhi bi t AP-deposi tion, e.g.,
a nmethod of identifying an inhibitfor O&HAP- epofition, conprising one or
nore of the foll ow ng: “~heasul¥1g bi ndi ng of test conpounds
to a gSAP peptide, e.g., as defi BOabove, i. e.g., in a conpetitive
bi ndi ng assay, ii. e.g., usiqq ed derivatives of imatinib: WO
2011/016861PCT/U82010/00217§i'" e.g., |labeled by substitution by or
nmodi fication with a | abeli t tha/nsthyﬁbhpirizinyl nmoi ety, 5iv.

a

e.g., selected from1l. pho deri Vati ves, e.g.
4-azi do- 2- hydr oxy- N- (4- net hy1- N
i noyphenyl ) benzam de, 2. radi ol abel ed
derivatives, e.g.,
4-azi do- 2- hydr oxy- 5- 125i odo- N( 4- et hy1- 3- (4- (pyr.i di n-3-yppyri nm di n- 2-
iii. e.g., labeled by substitution by or modification with a labeling group at

A

the methylpipirizinyl moiety,
5 iv. e.g., selected from

1. photolabeled derivatives, e.g., 4-azido-2-hydroxy-N-(4-methyl-
3-(4-(pyridin-3-yl)pyrimidin-2-ylamino)phenyl)benzamide,

2. radiolabeled derivatives, e.g., 4-azido-2-hydroxy-5-'*iodo-N-
(4-methyl-3-(4-(pyridin-3-yl)pyrimidin-2-

10 ylamino)phenyl)benzamide, or *H-imatinib, and

3. biotinylated derivatives, e.g., selected from 1C339239 and

IC2000001 (an inactive control compound):

(o]
HN)I\NH
N N
. O m‘@@m T mN@ "
o N o Nz 0 o N~
YNHH M
HN@-“‘ (o) = | = |
| H S 1C339239: active Ny 1C200001: inactive NJ
15
[0037] The invention thus additionally provides labelled derivatives of imatinib, e.g.,
as described above.
[0038] The invention additionally provides a method of identifying persons at risk of

developing AD comprising checking for elevated expression levels and/or mutations in gSAP
20  relative to normal values as identified using a control population.

[0039] According to a further feature of this aspect of the invention there is provided

10



10yl am no) phenyl ) benzam de, or 3H-imatinib, and 3. biotinylated
derivatives, e.g., selected from|C339239 and | C2000001 (an i nactive
control owopourdysel 15 [ 0037] The i nvention thus additi orarius2@ooviides

| abel | ed derivatives of imatinib, e.g., as described above. [0038] The

i nvention additionally provides a nethod of identifying persons at risk of
devel opi ng AD conprising checking for elevated expression |evels and/or

mut at i amgethdd HBAFOIACING adtihNi®itbsy éfﬁcﬂﬁ%aimkhmcmuiaﬁaﬂbfﬁbﬁinﬁsbﬂﬁeiﬁl control
popul ation. [0039] According to a further feature_of this aspect of the

i nvent A&SCEHETIB 3 \garpﬂrblﬂoé@g anipl, xych apmepnmesd osushdregtiment 3vhichet hod f or
pr 0duCk i, AlsBRRLARY 1 PLAE ihin?l h Bibed RanRRiY Bt BbhBOLES o 3BRRLIET), BF OLEI N
aggregateS 1 n a warm bfooded ani nmal, such as man, 1n heed of suc f eat ment
whi ch epipmiaesicatipianceptahi¢ sajt therepfli d ani mal an effective amount of a

conpoun formua (1), or a pharnpceut.ically acceptable salt thereof.

5] 401@31 her no ,hérﬂ@rwﬁﬁwﬁagu@ q?ﬁblg IVEDETR ?raﬁgsﬁg}m@eftwmwat he
t r eat megitrol GRA h{8hg Gikht BRARGEE Chardfte ML TR SRLuMIBRIBA bE hbAdthaPyrAGRUMUI ati on
of abnormal protein aggregates, especially in the brain - for exanple,

di seasaggregri¢s, aspedlalian therbraindt frasampler digeasessuch as irkemet’ e disepel sy, Down
Syndrone, nmenory and.cognjtive disorders, denentia, anylqid neuropat hies,
bt ai PRSI CTRATOSEA Palsin OB PSS RAramas, memry b Capmity Aisprlsts, dementa
10cer ebm@loidaEmbHAIARS, BihinNnAMhRAtIA St ve AARIthinSAlnt, JhRERS Amytdidddidgt on’ s
di sease, &élon di sease and/or vascul ar, neurol ogi cal, and/or .

nel® odeeyebral bememshageswityamsloidasts, Barkinsonlyalisepses Hvatingtopisedisdase: poion

accurul,at i r I.d_pr ' h . . Such rmal protein
agor g dr e indor kRl ATKIBLTP LRy BL RS UG AR MRS HER BERGFNe Pl ey

t angl eabneiidl éxpresBiodrpict@heiation of i o lam3ToIl prdleins Slich 435A B.USBiclPgbnBrmal

15[ 0041] Accordingly, the present invention provides nethods of treatnent of
Al zhei pEateis aagrgg@tg%zncbﬂegﬁé sxamples Dgmitheid Ipdaguepandsyeurgiabuil By tanetaseandrenor y
and cognitive neur opat hi es, brain

g e e
infla PFBWFH%%?5&”3%%“8&@@39?¢§ﬁﬁ§&¥€§§@u|ar anyl oi dosis, cerebra
herpr r gag) Wi t h bR AS] the plRAEHK iNSGItoR prdvi@aSRethblSf tRGtABntordi sease,

prion di sease and/or vascul ar, neurol ogi cal, and/or neurodegenerative
Alzheimer’s disease, progressive supranuclear palsy, Down Syndrome, memory and
cognitive disorders, dementia, amyloid neuropathies, brain inflammation, nerve and brain
trauma, vascular amyloidosis, cerebral hemorrhage with amyloeiosis, Parkinson’s disease,
Huntington’s disease, prion disease and/or vascular, neurological, and/or neurodegenerative
20  disorders related to the abnormal expression or accumulation of tau or amyloid proteins such
as AP, comprising administering an effective amount of a compound to inhibit gSAP activity.
[0042] Compounds useful to inhibit gSAP activity include known small molecules,
e.g.
a. Imatinib and other compounds as disclosed in International Patent Publication
25 No. WO 03/057165 and in U.S. Patent No. 5,521,184, the contents of which
are incorporated herein by reference;
b. Compounds as described in WO 05/072826; J. Zimmermann et al., Bioorganic
& Medicinal Chem. Lett., 7(2): 187- 192; EP 1 533 304; WO 04/005281; WO
05/039586; U.S. Patent No. 5,521,184; and WO 04/110452, the contents of
30 which are incorporated herein by reference; and
¢. Compounds as disclosed in WO/2008/153974, W0/2008/153959, and
WO/2008/057599, the contents of which are incorporated herein by reference.

11



20 disorders related to the abnormal expression or accumul ation of tau or
anyl oid proteins such as Al3, conprising adm nistering an effective anount
of a conpeondittaesemhi bit gSAP activity. [0042] Conpounds PagafSaé10ta17hhi bi t
gSAP activity include known small nol ecul es, e.qg. a. lmatinib and

ot her conpounds as disclosed in International Patent Publication 25No. WO
03/ 057165 and in U S. Patent No. 5,521,184, the contents of which are

I ncor pg« rd her @omphinaShrens §ahibit gCAPRRH VIS ald6 udmscrerndi@ﬂblloﬂlevxaeuucs

05/ 072826; Zi mrermann et al., Bioorganic & Medicinal Chem Lett., 7(2):
187- 192de@qu@g@n3mludm 04/ 005281; WD 05/039586; U.S. Patent No.

5,521, 184; and the tent orated
her ei n by refer\e/\?%}gﬁ{t&%gﬁé‘a 1ec‘(1)1§5ﬁ Feaf%gﬁoseéﬁﬁ %@%%E@gﬁﬂse

WO 2008/ 153959, @ndnmg@mmmgonm@ ocOpéreioh o e mRIN farrgS AMaad por at ed
herein by reference. W) 2011/ 016861PCT/ US2010/ 002173 &0043] Corrpounds
use?ul to inhibi tcal@@,h@ﬂ%'@blmﬁmg/g%fﬁgérapmqpae@ op oRylatian ferexap@lf: i cs, as

descri bed herein, inclg Iecules e.g., sel ect ed
from doubl e- strandeéf WNMC%pggln legb%sr% ahti sense RNA correspondi ng to a

portion of the nmRNA fokU@GAR}ASI@UGGAM@AUUUahd bntisense spgABhdereag1 ¢ i pt i on

or translation; for ing sense sequence e. g,
AUGC:AGAGCUGGA\CGA\CAUUU)i)a‘gg]I @?byﬁ@@m% ‘E-UQ

P. AUGUCGUCCAGCUCUGGAUWd rp Y trédscrl E(Riu@ed %AI%%I}ARM 'ei"d}gl'iﬁ Q%AP

shRNA codi ng sequence, e.

ATOATGGAGITCC TTTTTA &CG&W@ Yr. Y

AGTGAAGCCACAGATGT ATTTW@A(I‘%%CT ETT'%E'ETJEFHJP CCT ACT GCCTCGGA;
TGCTGTTGACAGTGAGCGCGGAAATAGAGTGGTGATTAAAT
AGTGAAGCCACAGATGTATTTAATCACCACTCTATTTCCATG
CCTACTGCCTCGGA,;

15 b. Vectors and cells producing inhibitory RNA molecules, e.g. recombinant
adeno-associated virus 2 (AAV2) carrying gSAP shRNA;

c. Antibodies to gSAP, especially monoclonal antibodies, for example antibodies
raised against fragments from the C-terminal region, e.g., 16K-gSAP, for
example antibodies raised against the peptide

20 CFEGHDNVDAEFVEEAALKHT (corresponding to aa 829-848 of human
gSAP with an N-terminal cysteine attached for conjugation) as described more
fully below;

d. Vaccines for gSAP, comprising a fragment of gSAP in combination with an
immunogenic adjuvant and/or carrier, e.g., conjugated to an immunogenic

25 carrier, e.g., a bacterial toxoid, e.g. diphtheria or tetanus toxoid, keyhole
limpet hemocyanin (KLH), blue carrier protein, ovalbumin, or bovine serum
albumin, and/or delivered together with an adjuvant, e.g. Freund’s adjuvant or
alum adjuvant.

[0044] The invention provides, in a further embodiment, methods to identify
30 candidates for treatment with gSAP-targeted therapy, e.g., , €.g. administration with gSAP

inhibitors or vaccines as described above, the methods selected from, e.g.,

12



15b. Vectors and cells producing inhibitory RNA nol ecul es, e.g. reconbi nant
adeno- associ ated virus 2 (AAV2) carrying gSAP shRNA;, c. Anti bodies to gSAP,
especi al Iworronigabssmal anti bodi es, for exanpl e anti bodi epCraiss@d/oeyas nst
fragnents fromthe C-termnal region, e.g., 16K-gSAP, for exanple

anti bodi es rai sed agai nst the peptide 20CFEGHDNVDAEFVEEAALKHT
(corresponding to aa 829-848 of human gSAP with an N-term nal cysteine
attached for, Myaku sSHPD eRSresESE fel DadinAribbdikl Yo ESAPWr qHantivase FER f or
gSAP, conprising a_ fragnent of géA i n_conbination wth an inmunogenic

adj uvarder & expressiqn, stherein glevated sxprgesieristseemin dandidatsg &or eeapmentwither |

e.g., | al id, e.g. diphtheria or tetanus toxoid, keyhole |inpet
hemcy%ﬁ?%q%%ﬁﬁ,th%ﬁé% 0gar rier protein, oval bumn, or bovine serum al bum n,
and/ or del i \2erlé¢htifpipgtpadentshhving matatidns affectirgy gSAFoegSAPexptlissivand.g.or al um
adj yvant .. é 044] The inventi on provi d?s,_ in a further enbodi nent, nethods to
i dent i M9Viag haplptypas crarnype apygf thedellowing exams of SNRst ed therapy, e.g." e.g.
adm ni strati,on w i1 Rbg A vacci nes as descri bed above, the

met hods sel ot ed r%%%ﬁ?é?@%%@f%ﬁ%%1PCT/ US2010/ 002173 1.
Measuring gBAP explrdé8682rs18 808).4|rs4iE29485,ant i bodi es to gSAP or quantitative

PCR for gSAP, expressi I_n ed expression is seen in candi dates
for treatmef wi Eﬁ@%ﬁ&'f%@%ﬁé&s‘ﬁéﬁ{’w; or 15 [0045] The invention
further prowdes rghRIBIHEKI5SBRYTKiGH3 f or use in such nethods, e.g.,
conpri sing nonocl onal antibodies to gSAP, or priners to the gSAP gene or

f r Agnenthereim patiasts haying sichgowtatorsoarihdplotynsh et qandidetes dor tneatmentowith gBAPhe
gSAP 9e0Gei2h t}{.e?apty?e j uxtanmenbrane regi on of the gene for APP-CTF.
3. Identifying patients having mutations affecting gSAP activity, e.g., mutations at
the sequence encoding the juxtamembrane region of APP-CTF, wherein patients having such

mutations or haplotypes are candidates for treatment with gSAP targeted therapy.

15
[0045] The invention further provides diagnostic assay kits for use in such methods,
€.g., comprising monoclonal antibodies to gSAP, or primers to the gSAP gene or fragments
thereof, and oligonucleotide probes to detect mutations in the gSAP gene or in the
juxtamembrane region of the gene for APP-CTF.

20

Example 1 — Synthesis of labeled imatinib derivatives
[0046] 2,5-dioxopyrrolidin-1-yl 4-azido-2-hydroxybenzoate (NHS-ASA) is purchased
from ProChem. Inc (Rockford, IL). 6-Methyl-N'-(4-(pyridin-3-yl)pyrimidin-2-yl)benzene-
25  1,3-diamine and N-(4-methyl-3-(4-(pyridin-3-yl)pyrimidin-2-ylamino)phenyl)-4-(piperazin-
1-ylmethyl)benzamide (N-desmethyl imatinib) are purchased from ChemPacific Inc
(Baltimore, MD). 2,5-dioxopyrrolidin-1-yl 5-((3aS,4S,6aR)-2-oxo-hexahydro-1H-
thieno[3,4-d]imidazol-4-yl)pentanoate (Biotin-OSu), N-(chloro(dimethylamino)methylene)-
N-methylmethanaminium hexafluorophosphate (TCFH), trifluoroacetic acid (TFA), 1H-
30  benzo[d][1,2,3]triazol-1-0l (HOBt) and N, N-diisopropylethyl amine (DIPEA) are purchased
from Sigma-Aldrich (St. Louis, MO). Tert-butyl 2-(piperazin-1-yl)ethylcarbamate is
purchased from Astatech Inc (Bristol, PA).

13



20 Exanple 1 - Synthesis of |abeled imatinib derivatives

[ 0046] 2, 5-di oxopyrrolidin-1-yl 4-azi do-2-hydroxybenzoate (NHS-ASA) is

pur chasedwbnrommsssChem | nc (Rockford, IL). PCT/US2010/002173

6- Met hyl - NI - (4- (pyri din-3-yppyri m di n-2-ypbenzene- 251, 3-di am ne and

N (4-nmet hyl-3-(4-(pyridin-3-yppyrimdin-2-yl am no)phenyl)-4-(pi perazin-
1-yl met hypbenzam de (N-desnethyl imatinib) are purchased from ChenPacific
I nc ( Baog47por e, A)Symthésis Shd Rkfis¥ pirofilinglbNbibtilimatinib (active and inactive
5-((3ag, 4S, 6aR) 2- 0X0- hexahydro-1H thieno [3 , 4-d]

i m daz @qr_m]), mop@ﬁpaﬁgb{ogn(lgap@{h a5e gglthgsmed one having the characteristic kinase

N-(chl g I th
he§<;fl uor o@hﬁ&ﬁx{'\%%&w lgc;l}ﬁﬁ)r oacetcln%:;llt}ggl da?'zli'rl?A;]I ur1n H 30

benzo[ ]I, 2, 3]triazol-1I-o (HOBt) and N, oN—dllsopropyI et hyl am ne }(DI PEA)

are pu chased from S gma Aldrich (St. hrfL rﬁ'[ert butyI

2-(pi pgrazin-1-yl)e T‘g:mateus pur & édfro hlnm(BrlstoI,
PA) . 2011/ 0168 CT/ [0 ]/(%r)’ﬁé“ﬁ?s m e
profili?&gmmc bIOl‘NnIITatInI [ andlnact|v°eforn) of

bi otin|H hi-Bdre synt hesi zed offe) having the characteristic kingse
activi ty"of® i mati nilesse2ametitehe ot heis1 acki ng ki nagez0gpet: inwkititey . NS

5[ 004% nactive biotin-inatinib, (1C200001) is synthesized by reacting
N- d&s WI i mat |Inﬁ0blvwbtdﬁln8|nmtm|tb CKe200001) iy symshesized-tyrmea¢tingdN-desrasd9P39) i s

synt hesj z ADLgnr d| at

> (pr papABih ORI L ANE RN R Rt APV synpiep frogm he ke

ypPpyr i iteintedZatesObenBaR e -Ipipeizii B ethyicarbhnttensd 6-hidthyl-N'-(4-(pyridin-3-
yl)pyrimidin-2-yl)benzene-1,3-diamine, via 4 steps:

10

‘/\N H H
o NS N NN
o IOH (a) ° INJ/Q(OH (b) \})LHJ/ Aﬂj\g \@L\ty//
s teo 0

AT

NHH HN
Y Mo

ety

1C339239

Reagents and Conditions: (a) 4-(bromomethyl) benzoic acid, K,CO3, DMF, r.t., 2 h. (b) 6-

methyl-N'-(4-(pyridin-3-yl)pyrimidin-2-yl)benzene-1,3-diamine, TCFH, DIPEA, DMF, r.t.,
15  overnight. (c) TFA, CH,Cl,, r.t., 30 min. (d) Biotin-OSu, HOBt, DIPEA, r.t., overnight, and

then HPLC purification.

[0049] The kinase profiling is performed by Millipore Inc. using the standard assays

for Abl kinase and PDGF receptor (ATP = 45 uM). Compound IC200001 shows no

significant inhibitory activity toward either kinase, while compound IC339239 has an IC50 of
20 146 nM against Abl kinase (imatinib has an IC50 of 79 nM) and an IC50 of 6.6 uM against

14



Reagents and Conditions: (a) 4-(brononethyl) benzoic acid, K2CO3, DV,
r.t., 2 h. (b) 6-

met hyl - AIWeo(dt{qyseiidi n- 3-yl ) pyri m di n-2-yl ) benzene- 1, 3- g#canisae0/00G7H,
Dl PEA, DMF, r.t., 15overnight. (c) TFA, CH2Cl2, r.t., 30 mn. (d)

Bi otin-OSu, HOBt, DIPEA, r.t., overnight, and then HPLC purification.
[0049] The kinase profiling is performed by MIlipore Inc. using the

st andapdhGIs sRYstor (lﬁﬁﬁnmaslshﬂ@se ofn @ \INKFT Hue CRPteter toATROFHRH as “actiGonpound
| C200001 shows no si icant inhibitory activity toward either kinase,

whi | e Wnﬁﬁw@%@&% a$n apttwpbiginpmatinib™ nM agai nst Abl ki nase

2013/ 010 ey UBERH Bt B6 AthpaRANR R pitto deatt N ARE C5F: antfgin o

M Thiedyative, 4-afido- Zbydk&?ﬁwcﬂ:nﬁﬁlyl-m(ac(pymémkﬁ -phpyrimidih-2ni b" and 1C339239
"active biotin-imatinib" nthesis of an.jimatinj erived
pho?o éﬁamlﬁi) ﬁwémm@éff ISAﬁpq ?} *eﬁubga%q tpactivated. N, N- Dusopropyleﬁw?amme

4-azid
1 i nop SO, DGR ABNY haded o BKficfl o MNSPRIL LID li.£8 mitnol, OB
N, N- Di I(Ebmrgp@yi} &ixhyll),aaﬁdrﬁal\/(eﬂhﬁ&ﬂ)m(-@@nﬂin, 3-@l)i3firmfﬁdih)2 yijbendelad] Balianmel ut i on

of NHS- 18 mMmml and
6- Met hj! N&QB@HWD&? Pl\éF %5’9} |T@Fa1=wlzny}1}mlféﬁgﬂi LOQMRIFIHETASS my, 0. 18

ol ) -l (RadFbleon it AL T it SRS SEpAINEOAM Lagor alur e

over ni ght under argon at ere generated cr ud I's purified

by 1@ sendparati@e pIRigateegive 64 IﬂFg_df tho tl@edreorﬁpomgi with alyéeld K)f b6&%h. Therprdndt, Wi t h a

yield 68% u 1, . o

1 o1 0GR aidgng KOOy e o YR B i - 2-

yl am nQ)ARasphe ﬁﬂ&xﬁ'ﬂ hssccﬁﬁﬁ'?lfnleﬂ Gy spERESA ARG @ EYEMS #sth8g_an
ESI - |\/59I n tﬂ)g plgg?b% e gmnsf@tl ng gﬁMZ %%3‘&239 1. [0051](c)

iV :
Radi oi Gabitize n@debM%ﬁf d@ylollmatlrlgawéfmfdﬁﬁeld W t hout carrier using a 15

nodi fi n of ne- T unﬁ and nat ed. roduct is

ur 11 49099 RoRadofiidn Bf GOE5Y°L RIRubREcd RUMOR GG Lo e
0 95m modlficatich o6k Clﬂ&&nﬁﬁ@@‘brb&@h%d(th@iddﬁ&ted proddt)is perifeiegdHPR.C200 pl
of 0.2M phaosphate buffer, is dissolved to 1 ng/m in ethanol
and 25 Specifigallypina Sy nltqt%d blﬁb. tatad volume (b s 2l I pf a7 Stogkgisaope n

wat er L V-yi Th ed for 1
min ang‘§(|91511%55 %S)e” 15 a({ Igg@%agqjﬁg&a@%w& P gébffe SHI”??%%Q?% :8R%845

net a- bingginl id &handdend Q@% bPﬂuﬂdiﬁMrﬁs'c%m%hfeﬁWHQ&ﬂéﬁﬁﬁﬁ'e 9"kt BN/t er s
RP- C18 col umm, using 0.1% TFA in water as the "A" solvent and 1% TFA in

acet oniwatérl(50 g andeheridded Ity et V-vial gFlzedieactioni procaedediforll mifin aidnisf r om 0% B t 0
207 rl?s Itgrrg{iéageﬁy Hle%%idﬁlr(])% or% od Lz,igf ?g;)é)/r%l In%{a-blsulir| ten u%l?esreagtpo% m{x%?rléci;[
chromatographed on a 25 cm Waters RP-C18 column, using 0.1% TFA in water as the "A"
solvent and 0.1% TFA in acetonitrile as the "B" solvent. A gradient is run at 1 ml/min from
0% B to 50% B for 45 minutes and held at 50% B for 15 minutes. The product demonstrated
a retention time of 54.5 min as followed by radiochemical detection, and had a specific
25  activity of 2000 Curies per millimole. The I'*® labeling experiment is performed by
PerkinElmer Life and Analytical Sciences, Inc. The structures of GO01, 1251.G01, as compared

to imatinib are:
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a retention tine of 54.5 min as foll owed by radi ochem cal detection, and
had a specific 25activity of 2000 Curies per mllinole. The 1125 | abeling
experi merwoist1ipasgeor med by Per ki nEl mer Life and Anal yti ealr/uSeéienens3 | nc.
The structures of (01, 1251-CG01, as conpared to imatinib are: 311-Q01 is
prepared by Vi Trax Radi ochem cals via catalytic tritium exchange of &01.
The | abel ed product is purified by HPLC. The conposition of the purified
product is verified by co-injection of the tritium/label ed product withits
col d precursor and_bgth _conpounds co- 5 AHromat ogr aphed on an a t vdal
HPLC. (d), Gel lukar brpduction afseys"and |pcyubahi.on W|Nthj 1:;@1

[ 0052] IO @ me 2a cel | mr er expressing human| 9%% re treated
with 101: €o 3 hr. NI cated with DVSO or Oplu5|nat|n|b
are usedas controls. AfterI hr, conditioned mediumis g Ilected and AP

I mrunopr pitation is con ted usi ng 10 438 anti body.

I nmunopr eci pi t ipalpibs 3 s separ #%d on 10-20% Tris-tricine d@fs"GN ansferred
to P menbrane and detected by 6E10 anti body. Although not as potent as

i matihi b, GOL significantly reduces Al3 conpared to the DVSO vehicl e at

| evel s3gtGafP ils];M‘: @a}ma@ RadiddRERiRid)d %chhtﬁl%l‘eftnh{ﬁﬁte'x@hé}xg@%@ G Thety
purification. or affinity purification, I"s are honobgeni zed
wi t h 1dabeladie tlSZS@lﬁﬁWmIde@e Thplelox‘npdmtlnn Dﬁmemuelfledcpeodﬂct prerifiad by

i nhi bitors. Aft cell debrj centrifugation at 1 Ongor 5
s, ERavETse fapE it FElsR Arpuf B Pl SR Pion A SobadisR B0y for
1 hs Thﬁroﬁﬁi@raﬁ}ﬁdnﬂd@tmalﬁlchl‘lﬁpL@m ubilized on ice in 50 nv Hepes 150 1\
20 NaCl mv MgCl2, 5 mM CaCl2, and 1% CHAPSO cont ai ni ng prot ease

i nhi bi (& 539{1Rl%'h@ preductign:assaysgmdipeubation with GOk and subj ect to

MncubatiZhi ¢ h M Sufdng 2R e A B lis SR Hnd KEPOOF G RAGERIE ' °
cont ai DM @M rfdr 3 bik.i CetlslieatddrwitirBM SO Lorf BVIS® plias dhattnibareSided gl U&ﬁfdly , the

beads e washed three times with |ysate buffer. Bound proteins are el uted
with t ?ff&rﬁélr stﬁsdmseeeg zyéww%cq;lfﬁqeéran%& IFEPRIORresaPItionas cadeied asing ci ne
ge RBYWRP LlGo foes Ko nbrane and
pr(ll)?)edIZ—‘\?\illrgtdFl;l y- se?rh g?ase aﬁ%e!aﬁ)oglfégséé Bg%s%ﬁ%e?%ggﬁigﬁ ﬁ&qggg%:gegd Pen- 2
ant i botpangfemedEIVDE )mamierane amd EEXtBi by 6E&M artibaaiyd Althoagit natras potent as

imatinib, GO1 significantly reduces AB compared to the DMSO vehicle at levels of 10 uM.

15 Example 2: Immobilization of imatinib and affinity purification.
[0053] For affinity purification, HEK293 cells are homogenized with 10 mM Hepes,
250 mM sucrose, pH 7.4 in the presence of protease inhibitors. After cell debris is cleared by
centrifugation at 1,000 g for 5 mins, the supernatant is subjected to ultracentrifugation at
100,000 g for 1 h. The membrane pellet is then solubilized on ice in 50 mM Hepes, 150 mM

20 NaCl, 5 mM MgCl,, 5 mM CaCl,, and 1% CHAPSO containing protease inhibitors (Roche
Inc. cat#04 693 132 001) for 1 h and subject to ultracentrifugation for 1 h at 100,000g. The
soluble membrane extracts are incubated with Myone™ streptavidin T1 beads (cat#656-01,
Invitrogen) containing bound active biotin-imatinib for 3 hr at 4 °C. Subsequently, the beads
are washed three times with lysate buffer. Bound proteins are eluted with tricine SDS-PAGE

25  sample buffer and separated on 10-20% tris-tricine gels. For immunoblotting, the gel is then
transferred to PVDF membrane and probed with y-secretase antibodies: PS1 antibody

(cat#529592) and Pen-2 antibody (cat#NE1008) are from EMD Biosciences and nicastrin
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WO 2011/ 016861PCT/ US2010/ 002173 anti body is from BD Transducti on
Laboratories (cat # 612290). Silver staining is used to identify protein
bands i n W8D3RAEBegel s. The - 16 kDa band is excised, tPgpdiSaipew17and
sequenced by tandem MS/ M5 mass spectronetry. [0054] To identify the target
responsible for imatinib's selective AP-lowering 5activity, we synthesize a
biotinyl ated derivative of imatinib, "biotin-imatinib, which specifically

capt ur estibedyubfohzBD Prafifhictbsabsraibpies et 8 612790 udilver paiaies hiddtd, PEN2,
and nicastrin. To identgﬁ/the rotein with which imatinib directly
i nt er addeatifyprotgymbandsiin SPSHP AR grletlibeat Hbklda handyis exmaed.Anpsipegedyvand ve,

1. mggc{hgglgeﬁ%g@é?éq?%}é§/?g%?}agg?%ég&gmwmrane preparation foll owed by

phot ol ys nents’ of y-secretase 10 are | abel ed.

Rat her [0053%1- G0 1 Toaldehtify the tarde® réspangibletfer iatitdt’ € BeledivieBUI@PEre pi t at es
with the nmore slowy mgrating 18 kDa presenilin-1-CTF. This result is
conf i r ABIEVIRY WeiyBESige p Pigtinglatedhdesiviatiye obimajints | ‘biosarimasipibe Wwhieh01. Sinil ar
to 1251- i Led g der i n ' t 0 -any he_four
V- seer St Meprhics BRllcd SRlol B g SRRy b g By, PENZ End

co- i mmuivapriacTpideatifdtheiproteSith WhiODEkihib ditgctly intetaetsp oicaphthadizéda get
protein, immpbilized active hiotin-imtinib j,$ incubated wth solubilized

menbr aﬁéo"ﬁf‘@ﬁ’é‘F G F7Ado LpRtinify 9?&3"%"’6{ @ hsWhen “depal i lpeutpedomibaGE.  Af t er
silver n%ﬁ"dr%e&ﬂ‘e &atidiDrdiIRved Y Ho?ol?gé%roﬁggf th%‘?Pﬁr' &?%@@%g%ecgﬁgé ved

fromthis band after 2tryp5| n di'gestion, and analyze m nmass
spéet r ereelabsied.cRathess YOhGOd lakeleshe~ 06 kBarpirotain, méghoso-inimanopracipiaatectihi zed

pr ot ei i geon honol agu rotein (Pl 0. { human .accessi on number : NP

P 080 1a8ie BoR S e 3 Breetiln bl RSk n RaTR It FCEEt | ces
( 766LVBHRNBBMiASIRIAS cangd AR PRLEANWKIA0, CaUS01, Mg TRRhahiBRIALMiv20% of
the 16 | (Da fragnent. Its sequence, especially the Gtermnal region, is
hi ghl y deesras oy 198 thafour pisecreisse¢ampdnents butidore abeba bantkef. ~ 164l ssi on
patter Lysis jndi¢ 1.h this gene is expressed in diverse tissues.
e Cha?g@?@g@ﬁ@%ﬁ@?@? ghgglrma-secret ase activating protein (gSAP).
Exaspl ¢00B5] | n Vi tToopuaitfy thepateitiat edrpetproen, ahmbbitigzed hODRA)i H@-itmitinb g 0

| abel i ng, nenbrane pellets are prepared as descri bed above and resuspended
in 50 #fAubaisdyvithsglubilized mempensiRrgparatiopsandhieormd protgins @scscparatekhis BRRded

oo A Bk A RN Bl YRR 0 o,
NM f or tlids band after trypsin digestion, and analyzed by tandem mass spectrometry, corresponded to
the C-terminal region of an uncharacterized protein, pigeon homologue protein (PION)

20 (human accession number: NP_059135). The identification is made based on two unique
tryptic peptides ("**LWDHPMSSNIISR"”® and””’NHVTRLLQNYKK"®®) covering
approximately 20% of the 16 KDa fragment. Its sequence, especially the C-terminal region,
is highly conserved among multiple species from chicken to human. Expression pattern
analysis indicates that this gene is expressed in diverse tissues. We characterize PION as a

25 gamma-secretase activating protein (gSAP).

Example 3: In vitro and intact cell photolabeling.

[0056] For in vitro labeling, membrane pellets are prepared as described above and
resuspended in 50 mM Hepes, pH 7.4, 150 mM NaCl, S mM MgCl,, 5 mM CaCl,.
Resuspended membranes are incubated with 20 nM 'I-G01 for 3 hr at 4 °C prior to

30  photolysis using a compact UV lamp (4 watt, model UVGL-25, UVP Inc.) at 254 nM for 2
mins. To examine labeling specificity, 50 M imatinib is added to a parallel assay. After

photolysis, membranes are pelleted by ultracentrifugation at 100,000 g for 1 h and solubilized
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m ns. To exam ne | abeling specificity, 50 p.Mimatinib is added to a

paral |l el assay. After photolysis, nenbranes are pelleted by

ul t racentwOf20gatisssm at 100, 000 g for 1 h and sol ubi | i ze®CTW¥S2010/002173

2011/ 016861PCT/ US2010/ 002173 with 50 mM Hepes, 150 nM NaCl, 1% CHAPSO, 5 nM
MyC12, 5 nM CaCl2. The supernatant is pre-cleared with protein G plus/
protein A beads (EM Bi osci ences, cat#l P05) for 30 mm and proteins are

preci pivtitht 0mMs HegesPEs ALmAn N6 ((HRPBOOS e MES],, § atME2a9hecoupl ed to
protein G plus/protein A beads for 2 h before washing with |ysate buffer 4
ti mes. Superhatan dyprg-cleared wath nrated Uiy proteipd beads KE»M?% Bigsciengss s IPRSY

. 500 Tr | e | _
ronbr atd i hd o€ ald bREIFIGlAhoHE Pl oS BB RO s 2085D)

aut or adogdedpiproteioG plud/protein & beads el 2 Inbeforeuwashigmvith dysace tiffndytimed. | s
HEK29 to - 80% fl . (- 107 I i bat ith 0.1 tiM
St Go1 ThR DR mREKRF 5B g 0 s SHRBIRBRBE S SSpreleate Lo ot or o
bei ng Eﬁéﬁ@é&%rfgﬁo\k;&i ﬁfﬁa&%erft%rP\ﬁDF%MBrh&?%e R brade i difliiafd b ﬁ&\gﬁ@% azd

cells are washed twice with cold phosphate buffered saline (PBS),
Phot ol ¥odsk MS b ferctugatadingiapby fIar igtagimelldabeding, nongaenbiyenicdigneayicellat t |

del ~25, UVP | 54 | 1. i d eith
1 ot e ED N i g PonthoRge U OSeelR LG focipabwith S LM B OB R b,
After OpatMIERS 62 B&irt & 4 ihQdbA6! S 7POr witisth COSBEMRIbIing irindfemE&TioatE! ¥

hompgeni zed in 1 ml 50 mM Hepes, pH 15 7.4, 150 nmM NaCl, 1% CHAPSO, 5 mM
vytd 2, fog amadditiongl hgur Medivmessgemoned #nd esils arecvaghed twisetvaih enld pbesphatet er

pre- cl j i 19t gi . pr. i €. rotei.ns_are

im0 Sl sl pBiSS, 1y, 47 PRuléRysif 20 B¢ e 2R BREAp ety UV

(cat #5290 WMD) Bodes TNEBL S) UVIhEic)masd AVE Aispioh&bB, tdlsvuias lirdbaed bitlrg Wit h
| ysis buffer. The inmmunopurified (IP) material is eluted with SDS sanpl e
buf f er VARAULY Y fiesslinking o i theguessassof 20 nglunapelagoimptingd. 7dies phetobists, PAGE

gel, t T . : dri to
Radak TRV on T T RS im ety ORI Ba] PRYEIET L ana
med abol7ide 15 iNagl, [%0EITARSOD 5 tmMAg€lLoh aiM &3 aCls withpratgaserishibg&AP | s

generated by, jnjectin w 25 Zeal and Wiite rahbits wth th ept.i de
CrEG DRVENELHeehsoa 7, A5t e fd g itptalrmbogs resfin bept BRI £ an
N-ter mrﬂﬁqhnspfs&igitaed #riRh@sng 00 ESNhE D&Y 11GED arfiftien) echekpgsey iralp | i npet
henmocyani n (cat #Pl - 77563, Fi sher Scientific). Rabbit injections, bleeds,

and hoBs9ssignegsy TherinununapresypiGie ol wasbe®s dimegivath ysisradies tiheummupay . The

ant i body .j 1 filed by . passi. rumdthr h Sulfolink resin (Therno

a0 en Prilifa GB] bl B8 DeRBR SRS iE Latihic ButtOih ForBiti 5 b P blnd A3 O ut e
f oo owR0y ThETHORPSMS-PASGE ] traikferrddab PMIDE Srefiibaafe, hddgleirignbage dAed ast oma
2a cells are incubated for 30 mMn with DVE mninmal essential nmedi um

defi ci apd exposerbtonfedakMSLHm foy spioratiography- COys-DVEM). Cel | proteins are

| abel ed WD 2011/ 016861PCT/ US2010/ 002173 wi th Met - Cys- DMEM cont ai ni ng
EXPRESS 35S Protein Labeling Mx (cat#NEG/72014MC, Perkin Elnmer) for 15 mm
at 37CExahplesagBAPemtildtlygroduction ahé thdiybsliahBéling t he nediumw th ful |

| i um 5Q% 0% Opti-MEM 5% fetal bovi um (FBS) and
cul U Gy o SRGDVEN, B CpLICIEM, 215 LAl boung, cerum (FES) an
cebbs e hAREliRGaMbilswith éé%eﬁﬁ%éj F’g@d@ﬁbﬁ)@%ﬁmﬁi&r@@ (Eéﬁ%g?méiﬂé {nghr S

wi t hout chase, and washed wi't ecco' s Phosphate Buffere I ne BS) .
Cel | nmem82%$48 of burean gSAR with & NAehminhkeys(eb@ attached for conjugation) coupled to

keyhole limpet hemocyanin (cat#PI-77563, Fisher Scientific). Rabbit injections, bleeds, and

housing are performed by Cocalico Biologicals (Reamstown, PA). The antibody is purified

by passing serum through a Sulfolink resin (Thermo Scientific, cat#44999) with the antigenic
30 peptide immobilized and eluted following the company instructions. For pulse-chase

labeling, neuroblastoma 2a cells are incubated for 30 min with DME minimal essential

medium deficient in methionine and cysteine (Met-Cys-DMEM). Cell proteins are labeled
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mM Tris, 1% deoxychol ate, 1% Triton X-100, 0.1% SDS, at pH 7.4) containing
protease inhibitors. The |ysates are clarified by centrifugation for 20 mm
at 13, 00Owopnianeseti he supernatant is pre-cleared wth prorTaiseoi@opiias/
protein A beads followed by 10 i mrunoprecipitation using gSAP anti body for
2 hrs. The beads are incubated with Tristricine sanple buffer to elute
bound proteins which are then separated by 10-20% Tris-tricine gel,

t r ansf evithedet-OyRUMENECINtAnRg EXPRESS &'$ekotein Katskiag Wi (cht¥NBG772014MC,

aut or adi ogr aph Exanmpl e 5: Cel |l ul ar knockdown . and overﬁxpr essi on_ [ 0058] For

cel | ul AFrkgsk ENRINRIRIR Boderi hamehase perds arqinitigted Prerriaaing demediums 15
9SAP 1 SuiuARARES théin 3084 %@MM ERAYSNERS Rlide\enih e)%%d are
as fol

| ow. sense sequence: CAUUU;, anti sense sequence: 5'-
P. AuCUcaliceaGicutiietCat 819C fde wanbhstihesri o eorgmubud aheling, atlls/are Vabekedpritis si ng

?E E 2§t3 ; rtpi?t%] Ef?g %‘eg%ﬂy’\gf @’Eﬂ%&imﬁ\@eﬁg 2@?‘?&%‘?‘3@%‘%&3 %@3\3 %E‘Q% Wg&’n:n uf act urer.

Non- t arfigdcBgs PROSphee iy §8iate TPBR0CO Gl ersR@Iy¥BE AR IFIC bUfferS( 10
transfected in parallel as control. Short hairpin RNA°(ShRNA) of gSAP is

pur chas®d Trisp h¥CQleony Biodate.st% fiitam - 1 ¢0a Adi%e SD&d ai pil §.Hebhinisg pptease

| i pof ect,ay ne .2000. The s ence of nouse gSAP sh i d Pz RNAM r - GFP
vettor PG Tidrsatesies FONEA oY R Raten i B Ar a0 GoCACAGA
25 TGT Al pro@Eatéd Vb phd (ke G A RIBproté @ beaid FoldERce of human gSAP

ShRNA in pd PZ shRNAm r- GFP vector 'is as follows:

TGHY GT TomEraen AR oty TipA A Arndhehamtseregubated with Tris-

exam ned e R NG AR R ER i o SeoPREH BOEDAV THLSHGHES) For
gSAP ogel, expfersad ©P VIDF eedrhibraneraiidek peved ex Klodsls MR filke dbioautpriddivgrapdy - M7

with the full Iength and the 16 KDa C-term nal fragnent (am no acid
sequen&&ample Sg ulgr kpochkdewa; ang overeXnIessioll HA tag i s purchased from

GEHECOMSZ I nc. FBP@elE.}lQrségng M@g%/e?%@éﬁgggﬁégge?%%gég[@Ai@iRNA of

t r ansf into XL1 ue conpetent ce cat# ratagen and
puldf i e8ARrss pgrchaselrfcbmi Dihariviodn Ipe.eflar sttjuamek of the sERMA2B6QR are@s dgldmy .

Plasmd is transfe [ ~cell line overgxpressing
APP695,SC%SSﬁ?‘&ieﬁfﬁgﬁtjﬁg:@égﬁihéwg‘?@%ﬁz@i HEISERG SATIE Y at # 11815091001,
Roche) p AUGRSEG T cassey A G AU MRElrBlaktoma OARER Gindstadly d¥erékféssing
transfection and replaced with Qoti-MEMfor 3 h incubati'on. Ap is then

i munopyRedp i wanstectadomtl oAV AjusmgdDhasaiiaBent 3gEaggnt afer cnERentrationedyp0 nM

Quant i ion of AP.levels . .in the condition diumis al so,asses usi ng
AP0 o s VbR TRk f ot P BRNabRE Ko Bkl e ol SRRPF 30EE
aceor dioogs 1000 1, haffactndiet ) iefrassfésted nyakdlRNEs cokffrol BHoH Higin RINANA i s used
to redchAP | evel (by 7215% in neuroblastoma cells overexpressing

APP695 (ShRINA) e g AR s pysChased EaBEQPHBiosysems andhizangdented e efllsiusg ni b
lipofectamine 2000. The sequence of mouse gSAP shRNA in pGIPZ shRNAmir-GFP vector

is follows:
TGCTGTTGACAGTGAGCGCGGGTATAGCCTTATTTGCATATAGTGAAGCCACAGA

25 TGTATATGCAAATAAGGCTATACCCATGCCTACTGCCTCGGA. The sequence of
human gSAP shRNA in pGIPZ shRNAmir-GFP vector is as follows:
TGCTGTTGACAGTGAGCGCGGAAATAGAGTGGTGATTAAATAGTGAAGCCACAG
ATGTATTTAATCACCACTCTATTTCCATGCCTACTGCCTCGGA. The knockdown
efficiencies are examined using a real time RT-PCR kit (cat#12183, Invitrogen).

30 [0059] For gSAP overexpression in cells, mammalian expression vector pReceiver-
MO7 with the full length and the 16 KDa C-terminal fragment (amino acid sequence 733-
854) of gSAP coding a C-terminal HA tag is purchased from Genecopoeia Inc. The plasmid
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has little or no additional effect on AP | evels. ShRNA-nedi ated gSAP
knockdown ( by 6512% in HEK293 cells expressing APP Swedi sh nutation al so
resul ts iwoaodensssase of A340 and Al342 | evel s of 61% amdTAB210/002173
respectively. Conversely, overexpression of gSAP 15 in HEK293 cells
expressing the APP Swedi sh nutation stinulates AP production by
approximately 38% the increase is abolished by imatinib treatnent. Exanple

6: Co- iywandfrmes intb At i Bine cOMHPERhF@1s ¢eut#0000901 ESirith @iebaﬁd diledc@idg are
lysed with 1 m of 50 nM Hepes, 150 nM Nad , 1% CHAPS mvl Myd 2, vl

Cad 2, anEnfolyeeMexs érqmeBPM(ﬁat#b%@@Qmem ®lasmid ¢Setrart§éqqtedd@m4 sfablad
nucl ei }@’1&&3‘%@‘{%@ oggrie%ﬁf&%h% ;159%'99 @Eal&ﬁgﬁbea‘gés)ﬂ%ﬁ %ﬁl&ﬁ%n”hﬂng Mgk 6

pre-cl earing el n
|m*runo(xraeﬁblm16691(!m Reclpgr f ormed using the correspondl ng anti body and 30
il beads for 2 hr on icg The beads are washed 4 tinmes with the Iysate

buff er [468] el ut edOgstay Ab the F‘eéfunf’sﬁge%t’ﬁﬁ‘l‘ aftey A8 lopf ranstectign gpd geplageds i ns.

| mmuno t; e

| munon B ORsMAtoP HikftRnBh b AN o P 1AL GRR R D dns”
used t asidgtiec4GPEitidsdly, QRentitatians mpmbvelssmﬁwcdma&&ﬂleﬂ lnmmlEMik Dhoasespdes
(#NEL1008). Ni castrin _antibody js .fromBD Bi oscj ences 2290) I&E‘A

monoc| 8#AE a6 AP @ §é9‘51 hevippeen) abheRgpgedustsaare &?ﬁ”ie @H&aq% Bat®) are

from G?lﬂ:sxﬁéd gctm@p c |s detected using the 369 antibody (Xu et al.
1998). 6E10 #5I GS 320 4GB (#51G39220) anti bodies from 30 Covance are
uséd t p006d] ect ANSher ﬂRBB\] Salsadid redect g8 AR tavel Gye7 260 A me néwoblastomaEK293

cell nmenbrane preparat.| re bou to the i i ni
ol v e B RO AR, e Tt a DA a0y, S5 2 PBvP LD BT 2173
by T mryROkiRlok hB9ddiBi6hA) difelt b ABIRLAS SHRAAE nuEN' S APKADYRINAL by~ | mati ni b
derivative served as controls. Endogenous y-secretdse conponents “are
det ect 66+ b%%);qnd&EKQ% eelts dxpdisemgtAPINS wedith imutatié8l ©Ohieswdsdn Ralee@ase of

1l are used tq, | abel nenbrane preparations or

i st Al cnd failre gglp}@pggléf/v reSpPEBYELY. FOMYeTSElY. PYRIRNRIBISIN GBS on
W8S o iPREKA0S! E%gé/@ 3Hadne %ﬁ\ggdlgrry FuBfBRA! O%}%%égrwl fbytricine

phot ol apglokingatel938rs; Itlﬁmmcre'ﬁhﬂt & dbalisHed gy 1hﬁt1ﬁibltfﬂaﬂﬁélﬁd by co-incubation wth

S50 [tMunl abel ed ipatinib before photolysis. The sane menbranes probed with
PS1- CTEXample,64 ¢ osiapupppreciiation: i grates with a slower nobility than the

L5 P10, 20,15 SRR el O SRS g e I
wi th silbeMsiaiinl YgHAPSO] 6 nViaMig€il 5 insMdea(dg tveith prateasevirditeitdrafoe|30" g SAP" )
(hat o nol. DldcL, B PLLA ahone, or o AABELLE L 0 Ll RN b Lot
9SAP by ABpMECIBRSE WIE BEIEIES bYus/ protein A beads for 30 min, immunoprecipitation is
performed using the corresponding antibody and 30 ul beads for 2 hr on ice. The beads are
washed 4 times with the lysate buffer and eluted with 30 pl of SDS sample buffer at 95
degree for 5 mins. Immunoprecipitated proteins are resolved by SDS-PAGE and analyzed by
25  immunoblot. Presenilin 1 loop antibody AB14 (EMD Biosciences #529594) is used to detect
PS1-NTF, Pen-2 antibody is purchased from EMD Biosciences (#NE1008). Nicastrin
antibody is from BD Biosciences (#612290). HA monoclonal antibody (#A0089) and Myc
tag polyclonal antibody (#A00172) are from Genscript Inc. APP-CTF is detected using the
369 antibody (Xu et al. 1998). 6E10 (#S1G39320) and 4G8 (#S1G39220) antibodies from
30 Covance are used to detect AP.
[0063] Solubilized y-secretase components from HEK293 cell membrane

preparations are bound to the immobilized imatinib derivative, biotin-imatinib, and detected
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10064135S- net hi oni ne pul se-chase | abeling of endogenous gSAP in N2a cells
Is 15 foll owed by i mmunoprecipitation using a polyclonal antibody raised
agai nst twe 2@1oasssii nus of gSAP. gSAP is synthesized as trhe/usadioobangt h
98kDa- precursor protein and rapidly processed into a Cterm nal fragnent
mgrating at 16 kDa. After 4 hrs of continuous 35Snet hi oni ne | abeling
(steady-state conditions), the predom nant cellular formof gSAP is the 16
kDa sppgimmundblbitia. BEd Hilind-cbab®béddd ahd ap alabevaBidtiRdmatifbaRkivatived t h

3H &1. Cells are 20 |lysed with RIPA buffer and proteins were . .

i nmunofAreRd 3si coatrely: Bndagegampy-serretasscipmpsnerts asdeigcied binsresifismtibadies ihd
radi og . \ I $..LHu Spessk { | gL - o this
| abel i ﬁgcgp%mqggﬁgﬁrgﬁgfe& e-1 ﬂ%th%% [ Sﬁllgof i%:"léfilig G‘v&ltﬁp%&%" ?%?%a}%ﬁn%} e gSAP
over exprepsrationsdrtifitact HBKRR® gellHEdspedtiveiye sfied lysis and immwhoprecipitatidrewithel | s

bound hiotininatinib is detected by | blotting. U AP si

ot kIBOh et b PretSiEs e STREHIEDY ka0t B> Biedhs SOSTRAGE .15 A ¢ 7
CGel fi ' - : B -1 ab gt 35S Protei
T e e S S T R S S L T pe AR
menbr aeémnateddryatorinogbationvith 50 uM nmjabdled phatinih befeck phrodolesis, Thesab® v
Hepes, 150 nM NaCl, 1% S. Cl2, Cl2 trif d 30
For 1 ReTPrashPOUEE g S Ghavefepeh I gt BS g aP e e Ao o

resul t j3gilFy LIRS POkDh Hah@BAEH R 14beRed BHIGH U PfoteN id PIEXCH3@ellqpdaisn
(Anmersham Bi osci ences) of an AKTA fast Serformance |Iq1UI d chronat ogr aphy
a

sy5l enthanbind bictin-Bratingh beads g¥e separatad BAAGE andwisualized with silver

/ / / d j hecl ff f
of 0. ST A 50 Koernr s Ot AT d el BT 50t o ot Fon

I s anahlpa€dr RYind@st didtidieitirdBaifiet trypsigiestin e WRDHbSHES idehafidets tie
endogenous gSAP, each fraction is inmunoprecipitated with gSAP anti body.
The i nircieapinakdgmain of S ARy MM Sanass spegtiomeliyt h Tris-trici ne sanpl e

buf f er ar at eeb S 9 | Hoy I RVDF
menbr awg:% gEmd ex pggﬁeﬁgél?%m%oé%é&%sg F%Hr%i IP%??%%%%)&F%&{S%?%%%S%%% e 8 In
vi 15 0 Yolbeeddydsemanpsstipifafion kg ripodyctorad hhtiicly aasepagriast dleb €rtenmihki<293

cells t ected. with APP-P- CTF. (CT-1 as descri bed abpve, .. and t he
ey aHbESAR & sheanthesiredasty it et %ﬁ@aﬁwcww protein and rapidly

processed into a C-terminal fragment migrating at 16 kDa. After 4 hrs of continuous 3s.

methionine labeling (steady-state conditions), the predominant cellular form of gSAP is the
16 kDa species. Intact N2a cell labeling is performed by incubation with 3H-GO1. Cells are
20  lysed with RIPA buffer and proteins were immunoprecipitated with gSAP antibody. After
separation on SDS-PAGE and radiography, gSAP-16K is found to be specifically labeled by
3H-GO1; this labeling is quenched by pre-incubation of cells with 50 pM imatinib. gSAP
overexpressed with or without PS1 in presenilin null embryonic stem cells bound biotin-
imatinib is detected by immunoblotting. Under gSAP siRNA knockdown conditions, PS1 no
25  longer captures biotin-imatinib.
Example 7: Gel filtration chromatography.
[0065] N2a cells are labeled with *°S Protein Labeling Mix (Perkin Elmer) for 4 hrs
as described above. Solubilized membrane preparations (0.2 ml, ~1 mg of solubilized protein,
in 50 mM Hepes, 150 mM NaCl, 1% CHAPSO, 5 mM MgCl,, 5 mM CaCl,) are centrifuged
30 for 1 hat 100,000 g to remove potentially aggregated material. The resulting supernatant is
loaded onto a Superdex 200 10/300 GL column (Amersham Biosciences) of an AKTA fast

performance liquid chromatography system (Amersham Biosciences). Fractionation is
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10 Hepes, 140 mM KQAc, 2.5 mM MygOAc, 0.1 nM CaCl2, 1 mM ATP, pH 7.2) and
pelleted at 100,000 g for 30 mn at 4 C. Reconbi nant gSAP- 16K (aa733-854 of
t he humarw@3AR)o16&1expressed and purified from BL21 DE3PET/USeé10/002ihE

menbr anes are resuspended in 200 of assay buffer with 2 pg reconbi nant

gSAP- 16K or the sane ampbunt of BSA as control. A parallel systemwith 1 [tM
L685, 458 (y-secretase inhibitor) is also used as a control. The 15 nenbrane
suspe rb%mﬁne&uﬂh@wsa&tmﬁfe% atlot Ifa?tefd‘fro slntt/tmaraqd thﬁnfrwrdﬁbat&%nt«:@t@d Zohr at
37 Cto allowin vitro generation of nbranes are solubilized in
1/ 4 voinalysisoFach(fpactiion 7% analyzsH| by. \aestem(blwvgwasmv -sepretaselantipediest G dptect on

X-100, and inso erial is renoved t 10,000 g for

20 m renagsrioBs BRAPR, Scltatlib S s ifm bR G gShe REb5dE e body.

separ ah@eurdpretihi A% nhitefalk rattdlélﬁ%dgﬁth T#i§-aihesangsle b@ffEiVEFpaaas@b me, 20 and

sub ected to autoradi ograp@ffl usi ng Kodak MR film Exa 9: Notch cl eavage

ys30s/° TrigtBaneeels Fres YBF engrebrane, 3ad sxpesefiée qu MRyékmier nost  of
the (f} k{re?ﬁfllul ar domaln with a CGtermnal nyc tag) is described
previ ou ? zer et al. 2003). Cells transfected with NotchAE are
co- tralnﬁxﬁplwd Iwi vitrogSsderetakiNdssay. gSAP pl asmi ds. 25 After two days of

f Not ch d cl d
ant | bOBJOIThe of METBERRLAS it PEERIR o8 PSS e (FeRy e nBhRleh W th a
cl eava@er sEPAb) £ AREHBAMbOVE R he }ﬁ%hlbl-a?rfeé are%ééhe@v&lﬂ%s's AIbU ARG Alo nﬁ‘@' I's

treated wth L-685,458 serve as controls. [0068] gSAP regul at es
pri®ducliepss, bl@tmNbKQAnoQ 5 mM eg(eac, ot oM €la€hy & geM $"|1“RN¢H 730 and ghcHeted at

knockd f gSAP i.n N2a_cells overe Its i owered AP
or oduclan eie SRennahar on feemibry BRI K A ded gt eFabhE:

addi t | 4@resdddrdtiReifie@ Froth B1.20 PR3 ERBNMATRE mekaibdihds 6Rl desus géﬁd?:'d)in@m)r ugssi Ny
human APP contai ni ng the Swedi sh WD 2011/ 016861PCT/ US2010/ 002173 nut ati on

r educ@sqwff@mt@ Bg rmmblmwéﬁdlé&%mztheggnpaswmfplﬁ%é@s eantrel. AEK293

cel | n A ef fect i mat i ni Und

oi t norP BB TR R FIEH BTt as - SaGaionindioD SRS Ya anf BiBloling T ot
afifsect @embrankslspnsio®ld fre AN@IbARA#3SCTer EXt AF@kh ﬂhﬁba@%&l Dhi z{tlmc’@ Rd
NotchOéNotchAE with CGtermnal nyc tag). NICD is detected 5 usm)a nmyc

ant i botllpvaindirgo epraastigreciphbdlhe mepbranes areaptubBized in Koraame véBO(i
R £y
ﬁconﬁﬂgsa% ﬂ§A}°60]1§f61 RH&I 24$ﬂ1vf EB’T‘AEr18?°tJuoﬁ ‘fgé) %ﬁﬁn@g%tgé i {aﬂ in an

secretase -secC ase |n | ‘tor

abol [ sﬂaﬁﬁwé\ijawdﬁﬁigaﬁan at[ mesq QSAI% i ARk &nmmbpme@aareetfﬁﬁml&nglsawn CTF,
but not with NotchAE. Menbrane Eroepar ations from N2a cells amg{r@{(’epar ed,
| ysat e¥ing 148 anhodxpesparaisdyg e £9-¢0”e Hrisrticarg ol transigrred o PYRF e by

o BRI, RO, PR g o0 1 yoccretese
gSAP Example 9: Notch cleavage analysis.
[0067] Plasmid coding NotchAE (truncated Notch-1, lacking most of the Notch
extracellular domain, with a C-terminal myc tag) is described previously (Netzer et al. 2003).
Cells transfected with NotchAE are co-transfected with gSAP-shRNA or gSAP plasmids.

25  After two days of transfection, Notch expression and cleavage are detected with anti-myc
antibody. The cleaved Notch intracellular domain (NICD) is detected with a cleavage-
specific antibody (Notchl Val-1744, Cell Signaling Inc.). Cells treated with L-685,458 serve
as controls.

[0068] gSAP regulates AP production but does not influence Notch cleavage. siRNA-

30 mediated knockdown of gSAP in N2a cells overexpressing APP695 results in lowered AP
production. The AB-lowering effects of imatinib and of siRNA are not additive. Transfection

with gSAP shRNA of HEK293 cells stably expressing human APP containing the Swedish
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results in co-i munoprecipitation of y-secretase conponents. |In HEK293
cells that co-express NotchAE-nyc, APP-CTF, and gSAP- 16K- HA,

i mmunopr esopbtiaticssm of gSAP- 16K is associ ated with co-i rowruspeie®dyrs ati on
of APP-CTF but not of NotchAE. 15 I munoprecipitation of APP-CTF, but not

of Not chAE, is associated with coi nmunoprecipitation of gSAP-16K. Treat nent
with imatinib reduces the associati on between gSAP- 16K and APP-CTF. Exanpl e

10:  gSARtaRbRredMcELhE 1R 1SOSHRIHRAIBA0 afd APAR. ESAR bverReaiessor i HEKQOT QHIRNA
m ce are generated follow ng the procedure as descri bed before (Seibler 20

et al .in2Re%s ABlewels find diik gffeehic bl hemainily dinder pighey S8A Rskriidkdewniong

sequence TCCCGGAACT TGATTGACAAATTTCAAGA! T.T. CATGGAGITCCTT.TTTA i s
inder  SYERERERBICORFTATNorEh PISCEIHE POL??%%IG}%@%THMWWE%
casset {88 AN AR a1t ENBRA! R@Yoh AR SvidECi@inihA rhyt! @Y. NIED istHeRctede
nouse ES cell genone (B6/129S6 backgr oung) Subseggent |y, transfected ES

H{

celd s wsieg @Biynjaptibaty dndtacleatageprodust spestficonyibody NefehbVat-¢@4)nduci bl e RNAi
n ce. terQzygo j m.ce are then cross-bred with AD del
i £ ARPSTTEATY SO AP AN Rom RS B RET AIGPHSHER © GIAPTRG | AD. i ce.
ShRNA iaduct 'a%z! PhE PR ELEDinRibiloR T ER3UBIEND | A1) BHINsh&loXy Pb/da_hbﬁ‘&q.( Si gma

D-9891) in drinking water containing 10% sucr ose. Control mce are fed with
dri nki 0§69t er cgPhBiinteragtsneih piscoroes ack ARRiGIE, hait pot with Notahddd every

second, 30 .day and kept .dar P knockdo ef f.i ci,engy ice .S assayed
et g NERFE APl e ARk ibesk et TRl g L AR SEE Rty A

st ﬁﬂdﬁgéi i 25o2d b Edtbcte § PNAvelseris WIdtthRs Fadskensid g8 APa 6ReMe S gratts @Agoy-i pti on
Core Ki't (Eurogentec). Real-tinme PCR reactions are WO

2011/ 0%GBEaPCTMpsPats /(iemn ¥ opbiracsionstio Jgmgnopreciijation of ThdegerpuscgARr
instru .( Bi 0- . 1% r.al nth old
gSAP- Rﬁ}%%g%ﬁ{ lglépﬁg)rogrélé%hag}ég%%Y%ﬁaj(ﬁ%)%é;\g?/%ﬁ cl\’xﬁeétspgf ﬁ?ﬁéﬁ?ﬁ{} hﬁgé%}ét rain tissue
[ sdext é@iéﬁ@%ﬂaﬁ@-ﬁ@fcm@gé@?ﬂ drﬂrgdSﬁP-lﬂiéK&EEAatyn' miutpzddi ginaivincd\ws AN- 1 GFSAP
reduces AP production and pl.aque devel opnent in 5 mce nodels. gSAP

RNAi - 280¢ipted “Sﬁhéog@H@P%ﬂfgﬁFIWt&“d%fg@W'ggg%’é nBﬁ‘"AfSS‘BFSF%ﬁt ransgeni c AD ni ce
W i j -0 RYALppiceg: RIZNA, i pag). doxycycline
inf@ﬂctl onﬁh) (?Bergcdglgés%ﬁgoth A1340’gﬁ§%22 Ie\%g%sggﬁé(%lﬁ%ds#ce brain by -28% and
- 32% mempeaprecipitation*of g SAP- 06K 1 Treatmet) withiigutirib3pduces the dSxacipficl between

I ntra- hj | 1n0j i ons of AAV2-gSAP shRNA to PS/ APP 10 transgenic
m ce [@%‘ggﬁm ‘@%RNAm r individual clone (V2LMMV 88580: contai ni ng
the hapgkpmBleSRA P RIPAi MRESHné AerdfibR and AB level measurement.
TGCTGTTGACAGT GA ATAGCCTTATTTGCATATAGT GAAGCCACAGA

TGTATAIBGZOLATAACRE P TicearTRoeTmariaiordmake procsdpierasidgsaibetl hgfare (Seibler

il ﬁ e?? gt&?%@g?%%%lﬁ e§gli1§n%% iv];ét((:)f ce;rrpyeingh gégpiswic&ﬁné geq%)éﬁéesed and
TCCCGGAACTCCATGATTGACAAATTTCAAGAGAATTTGTCAAT
CATGGAGTTCCTTTTTA is under the control of a H1-Tet promoter. Using the

recombinase-mediated cassette exchange (RMCE) technology, the vector is integrated into

the mouse ES cell genome (B6/129S6 background). Subsequently, transfected ES cells are
25  injected into tetraploid blastocyst to generated inducible RNAi mice. Heterozygous RNAI
mice are then cross-bred with an AD mouse model with APPswe and PS1A9 mutations (AD
2% mice) to generate gSAP-RNAi AD mice. shRNA induction is conducted by introducing 2
mg/ml doxycycline (Sigma D-9891) in drinking water containing 10% sucrose. Control mice
are fed with drinking water containing 10% sucrose. Drinking water is changed every second
30 day and kept dark. gSAP knockdown efficiency in mice is assayed using quantitative real
time RT-PCR. Total RNA is isolated following standard procedure and cDNA is synthesized

using the Reverse Transcription Core Kit (Eurogentec). Real-time PCR reactions are
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siln4.1- MCS- EGFP vector (Vector biolabs) via BanH and H ndlll sites. The
triple transgenic AD mce (6 nonths old) are analyzed for AP. The doubl e

t ransgeniwoAammiiess1( 13 nont hs ol d) are anal yzed for pl agqoeaiS2¢Ho00B8aE h
group, mce are deeply anesthesized with a m xture of ketam ne (100ng/ kg)
and xyl azine (10ng/ kg) and placed in a stereotaxic frame. 20 AAV2 virus
carrying AW2-gSAP shRNA-GFP or AW2-GFP is bilaterally injected into right

or | ef ferforipp® asifpus iCydler BiRirdal Syt@dhsthinadng sBidr Rad)eFer mibugcbraigcas vey t 0
Paxi nos Atlas of the nouse brain: anteroposterior 2.18nm nediol ateral

1. 97 rmingasyregnds 2veenth gld geid-RNAI itDlll?l@faf%a@HcﬂA‘VEh@%Whﬂ%fordsnmtbr GFP
contro, Hdég%nﬁg%?\ég{r%éd {vﬁh'fgﬁg{éta%fb dtfopﬁ{dﬁsl&nagka t arate of 0.2 ill/mn

with a on Ssyringe equip a notorized injection 25 punp.
The i nj0éTt]i on nedeczkdlomadﬂg&kﬂdreﬁﬁcds@@&pmdumddmdtplmut developmeatici ADonal

5mnto prev [ X vasation. Mce are s r|f|c weeks after
i njPect PHR. mq@&glf% Pﬁﬁ\é ABICARrq gapgrated By eropy- 3304@6 @REFBY and
sol ubi Apzgfle 'v&ith%ﬁaucﬁ@%smﬂmm'r&ge ngmemmab@s&eﬁ gundEP 8ok esafiRs are

centrifuged at 13,000 rpmfor 20 mns and the supernatant is ‘uSed for ELISA
anal y sinduatiminh gedAPeHbcah ABAf):ana Aeﬁ;@dyvdts insth¢ mied braoglen~2raod )~32¢0074] For

i mmunol oca P [ es ce gre subjected to intracardi ac perfusion
with Oreilf\?‘lchﬁé {ol- {b%g? ﬁggr nmal dehyde/ PBS. After perfusion, brains

are remazvxﬁﬁlelWﬂ&ﬂnﬁ%@&%ﬁﬂﬁ}&ﬁ@&%ﬂ&&%&@@# sRRNA td RSAMP th 4%
par af or nal dehyde/ PBS at 4C overni ght, followed by incubation with 15%

sudr osransgenicmire30% sucrose for 24 hours. Cryo-protected brains are cut
into 2 uM t hi e |n a.Cryqst at . 2l ed with the
ant 1 - ATVZAL T body VERSEETEE YA RE TR TR G YPEFCRE R Spp g e

ext r acieditpint ssquanmel for thopbagSIEB ganel anti - EGFP ant i body 5(1:500, Invitrogen)
to V|suaI|ze neum vely transduced with t ShRNA codi ng AAV virus
using Q&QQ@ﬁQIAT@Gé‘&HATBB@%HTéQTW@%g‘) Gfagi ng
is per G EAYR mﬁﬁ 2

[0075] r %%%(@:‘%rf"gg%gl nj ettl o&?gﬂﬁ@%ﬁcar rying s 1sggfc#g§edgf§>'&lg

r eiddbuc e@pathyd»sgstdrmsﬂ?hqnao SeieatifipriEnt hdirpinimighings exdsahamnd iasekiddintweAANReas
show n P 10i ndi cat i ons, of or expression, while
oq" 1 s dsMErE EOER ek tos (r ot Piglbha el Hgalih et 1B Gt or

expr esgifBefOAIS H&S(6Hhbitht BRI) hRtialy-Ra fora P! 2RY8odE ﬂaﬁgg@ﬁw AHRpesiii ve
regions fromfive consecutive sections are analyzed by confocal m croscopy.

Dat a i morthp olb seajanatyzetl dopplaqyser Fonracli group, miceare Begply erle)stt(eslzgdu math4 .
) ke A R b RSB MR B R E  ipad +- (1
[ O£ 6] NAGS- viRisidtry Brg( AVIRESNA P YRR NAAGRP 31 WA 0K bildiefal B ivijected-iffol -
right or left hippocampus. Stereotaxic coordinates are determined according to Paxinos Atlas
of the mouse brain: anteroposterior 2.18mm, mediolateral 1.97mm and dorso-ventral 2mm.
One pl of each AAV?2 (shRNA for gSAP or GFP control) (3.3x10"vg/ml) is injected for 5
min at a rate of 0.2 ul/min with a 10ul Hamilton syringe equipped with a motorized injection
25  pump. The injection needle is allowed to remain in the brain for an additional 5min to prevent
fluid extravasation. Mice are sacrificed 4 weeks after injection.
[0073] To determine AP levels, the hippocampus is removed and solubilized in 2%
SDS containing protease inhibitors. The lysates are centrifuged at 13,000 rpm for 20 mins
and the supernatant is used for ELISA analysis using AB40 and AB42 assay kits (Invitrogen
30 Inc.).
[0074] For immunolocalization studies, mice are subjected to intracardiac perfusion

with 0.1M PBS followed by 4% paraformaldehyde/PBS. After perfusion, brains are removed
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met hyl pi peri di n-4-yl) et hyl ) benzam de (WO 2008/ 153974, ex. 7) is selected
as a representative imatinib anal ogue having little kinase inhibitory
activity wbenittasteed agai nst a panel of 40 ki nases (dat acmats2ailoooziy3
Conpared to imatinib, which has a Ki versus Abl 20kinase (its principa
target for approved anti-cancer indications) of roughly 100 nM N-(6-

nmet hy1l- 5- (4- phenyl pyri m di n-2-yl am no) pyri din-3-y1)-4-((l-nmethyl pi peridin-4
- yl) residipokt)-esizwith dg, pasfolDRtdehydt/FBSUES° COditerphty fol Rivd0byl ifelitRitbn 1dtH00 nM
Ki versus this kinase. This conpound nevertheless inhibits Af3 in a manner

si mi | ak5% sucresgtandithen 3o suergpe f%rz“élﬂ’fe}{?o Fryo- pm&ctqdrkrams RES LRI 25T I
act | Vlth%’/ ﬁa€ct{otrr]1§higilrﬁlg% c'r%osl?eﬁt Séc@%{x? la%b Oc{ Y_{ltfl?h Shr-X tayltlggcggéfiﬂ%l P but

r at her BC e el &S A e intera |on ween' g > and

gamma N&ﬁfseglal%glcafs@WVJ]SﬁﬂiﬁEQ:ﬁtrﬁ@liuﬁr&ﬁ@ldlﬂ phueciRbanti- EGFRARbYdy h a
C-term nal Hemagl uti m;\mﬁ tag. A nmenbrane pellet is pr@gared t he peIIet
and rdétﬁ@ﬁehdé@gien) wovi llzep@sronasmwlyxﬁ@lsdugewtlv@@l V' and

i ncub

o A MRS AR s ST GRR TP B4 g s

net hyl girfoemedlising a Ylejss#ISM$ ) bevrifacnl deciosdop. hrs, fol I owed by addition of 2
uM Bi oti n-NCG and i hcubated faor 1 hr, The rrenbrane I s pelleted down

sol ubil®P?Jd i n strAMPResERpal iectiop9fAA Y2 sensiaestiNIsegringt @S2 rsdmasnacr
1% octafwlgkd@%de&%g% Qﬁd ﬂ ouBRd eI D Mc.%ngréatsrsﬁ?\;/ﬁlgéﬂ? sthinif}gads for
t ea

1 hr e captured proteinis re ed by 1 ncubation
wi 1t0h Sﬂdicatammlenm&Aszamdtodermmdn byhileersd uprestaice r¢v@alsginTydoid|plagmenn AP

in the N2a cel |l t d d 5 ELI [

s pecTPPOEGHILE SR SHEF DU LD i etk FLP BRI ey eaoR &Ry o the
A1340 gyifivetedensRomaty eaddnkdAee E&:tlﬁﬁ% dré a%élyfcé@y c&itgé'ﬁtmlleﬂﬂ@éﬁ DatFis,
Dedham MA) for detection., Cell culture nedi umg L/'well) is diluted to

100 ' |exprasseshasspidmtes PRUMIE (ad 4s At T:Rs00) 014 Figererd) 20 and Ioaded onto ELISA

P od ooy J2° N w00 B e Bt AR N B BBy BRI L 0"

separ aﬁl@ﬂlylbip@:h&ﬁf-4-QII)WtB§lD§e&BIﬂh§8/(biddsC%S'?ﬁ’ M WAedry lagn de gel s (Bi oRad),
proteins are transferred onto nitrocel|ul ose menbranes and bl ocked

over ni @AT76]wi t h LNormethple ki(hghpulpynimidin-Lodaminoppysidin- 3NE) -4-(P i s detected

R LT T S e T L

(4-ph errepﬂematmedmnarbydramgne hBvih dittle Binysk)inKib{toty- afBﬁR'lty htiep@éstél dpafsyd) met hy
) benz}?arrrlleldoef 40 kinases (data not shown). Compared to imatinib, which has a K; versus Abl
20  kinase (its principal target for approved anti-cancer indications) of roughly 100 nM, N-(6-
methyl-5-(4-phenylpyrimidin-2-ylamino)pyridin-3-yl)-4-((1-methylpiperidin-4-
yl)methyl)benzamide has 100-fold weaker activity, approximately 12,000 nM Ki versus this
kinase. This compound nevertheless inhibits AB in a manner similar to imatinib. This
further supports that the kinase inhibitory activity of imatinib is not the basis for its activity
25  against gSAP but rather that it has a specific effect on the interaction between gSAP and
gamma secretase.
[0077] HEK293 cells are transfected with gSAP with a C-terminal Hemaglutinin
(HA) tag. A membrane pellet is prepared the pellet and resuspended in 50 mM Hepes, 150
mM NaCl, 5 mM MgCl2, 5 mM CaCl2, and incubated with the indicated amount of either
30 imatinib or N-(6-methyl-5-(4-phenylpyrimidin-2-ylamino)pyridin-3-yl)-4-((1-
methylpiperidin-4-yl)methyl)benzamide for 2 hrs, followed by addition of 2 uM Biotin-NCG
and incubated for 1 hr. The membrane is pelleted down, solubilized in 50 mM Hepes, 150
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15significantly lowers Al3 at concentrations of < 500nM [0079] For
detection of Notch cl eavage, HEI (293 human enbryonic ki dney cells are
transf ectwo 2itttiessmuse LE- Notch cDNA with a C-term nal mgE/USago/obnn3

anal ysis of AE-Notch cl eavage, cells are incubated with test conpounds for
4 h. Cell extracts are prepared by lysing cells in cell lysis buffer (50nM
Tris, pl-17.5, 10nM Nad , 5nmM EGTA, 1nmM 20 EDTA and conpl ete protease

i nhi bi inM NaCRaghecti panakicosrandsidl, andpolridsto MMne dtfeptavidin qarzeds foatli on i s
determ ned using Bradford protein detection reagent. Volune_ is adjusted

wi t h cle thepyashedy} times. Therraptursd Beatein & 1elsasgdly waebationwith SDPspmplfe gel

| oadi | | es are heated 5 mn at 95C, and equi val ent
amun?@lf%?faﬁ(zp?&%rkg'})g?%§%6? ﬁg)ggh treatment are | oaded onto a 10%Bis-Tris

gel . o028)m nal NoththursgeApds tler N2aetlboytsteth isihdasifedrim astandmal saadwichc - nyc

antj bo 9E10 (Roche Diagnosticsg) apd, f escent. goat anti-nouse secondar
anti b ISPEBUBSS%%EW%%%P%‘HW;@HB%HM éﬁﬁibe%g{}?%au%%?ﬂ s caMIE ther ar ed Y
f1 uor egg@nsfi ﬁﬁi?&ﬁcpﬁn antibody to AB 17-24 (4G8, Signet Laboratories, Dedham, MA) for

[ 0080] N- ( 6- net hyl - 5- (4- phenyl pyri ni di n-2-ylam no) pyri di'n-3-y1j-44(1-
met hy| ¢rtgneion dCell dulpirg mediunh (hphbwet)dedidutdd tarHi0 i in plwospbateibufferseince NOTCH

net abol i.s iln th I t lined. Th iti di r.ect
o b ek So ok ST A s PSS A S5y
Si nce sl it 2:0fri TS diRh 6§ Elﬁfaﬁ@kﬁxﬂbl@j%ff&t, had hé’até@h'tsﬁj%vr%% infigbl e

side-effects, conpounds that prevent processing of NOTCH are
20101/ 0AB 86scp@atedIB0d utBPphorsis| casks %0 trminaii pacaglandeggatsa@ioBad)e proteins are

N (6-net hyl-5-(4-ph i m din-2-yl am i di,n-3- ;. .

1) - aacastEeR e BEPRRYSE Dbngt RS R e G ledkine Rr b 1
thi s agseyr, Lifdefhl Neyamy B dbtctedSWith BESIclyWGS and an Alexa 680-conjugated rabbit

N- (6- met hyi-5- (4-phenyl pyri m din-2- _

5yl ani #di-mppsedieporslagy jndiscapnedwith wl IdCoePidpssay mfiarydreqanner) Be(G-settid-5-

0051 S AL L MR it
WO 200841 536h(K, lotvets AP S Bdfeeatrations gir<os00h@l f or conveni ence sake:
[0079] For detection of Notch cleavage, HEK293 human embryonic kidney cells are
transfected with mouse AE-Notch cDNA with a C-terminal myc tag. For analysis of AE-
Notch cleavage, cells are incubated with test compounds for 4 h. Cell extracts are prepared
by lysing cells in cell lysis buffer (SOmM Tris, pH7.5, 10mM NaCl, 5SmM EGTA, ImM
20 EDTA and complete protease inhibitors (Roche Diagnostics, Indianapolis, IN). Protein
concentration is determined using Bradford protein detection reagent. Volume is adjusted
with cell lysis buffer, then 4X sample loading buffer (Tris-Tricine gel loading buffer) is
added, samples are heated 5 min at 95°C, and equivalent amounts of cell protein for each
treatment are loaded onto a 10% Bis-Tris gel. 'C-terminal Notch species are detected with
25  monoclonal anti-c-myc antibody 9E10 (Roche Diagnostics) and fluorescent goat anti-mouse
secondary antibody. Fluorescent antibody is quantitated via LiCor Odyssey infrared
fluorescence detector.
[0080] N-(6-methyl-5-(4-phenylpyrimidin-2-ylamino)pyridin-3-yl)-4-((1-
methylpiperidin-4-yl)methyl)benzamide and imatinib do not influence NOTCH metabolism
30 in the cell system outlined. The competitive and direct gamma-secretase inhibitor DAPT is
used as a positive control in the assay. Since inhibition of NOTCH processing could

potentially cause undesirable side-effects, compounds that prevent processing of NOTCH are
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a) (2-Methyl-5-nitro-pyridin-3-yl)-(4-phenyl-pyrimdin-2-yl)-am ne [0083] To
a mxture of 3-Brono-2-nethyl-5-nitro-pyridine (4.46 g, 2.10 mmol) and

4- Phenyl -wo-2pywriinsedi nami ne (1.3 g, 1.75 mmol) in dry tolPaens2¢idboniz) are
added Cs2C33 15 (0.85 g, 2.62 mml), Pd2(dba)3 (32 ng, 0.035 mml) and

Xant phos (60 ng, 0.105 nmmol). The m xture is evacuated and purged with N2,
heated to 90 C under nitrogen for 24 h. The reaction mxture is cooled to
room t RERRSRABIE 8s dfligl dahaidaik I N- (Eirﬂéiﬁylaslgcs -bhédybpyeihidie-yl drhinoRsyeidirs3-
concentrat ed under reduced pressure, the residue is purified by silica
gel coyrr(mednipiperidiptiyybmetipi)berraptdeliscompsarapig thdwagmbi iaghis398¥Yny, vyield
599 . NWMR (200 MHz, 20CDC13): 8 2.75 (s, 3H), 7.19 (s, 1H, 7.37 (d, J =
4.0 Hz, 1H), 7.57-7.54 (m 3H), 8.17-8.12 (m 2H), 8.59 ( d, J = 4.0 Hz,
1H), 90081} d, J Eme@ld‘lB SyhitheSis 87 NG@;-m&thyl-B @-pienylpyrimiin2S| +) 'z 308
[MeH . (b) 2-ne (4- phenyl pyrimd | )pyridine-3,5-di am ne [ 0084] A
m %t ur)élamlmz)awﬂyz ?'tyll'é'r(ﬂ eleéhwlamea@lwzyl)fgyt i)gemwf 5-ni tro-pyridin-3-

yl)-(4 nyI py i 17) 1h ! drazi ne

hydr at @9? N @]rggﬂﬂxgs)@)r?h?ﬂ}lggné}gglzrsm ?Igh 8}?}’ EHT? 3 ylig (m/n. The

reacti mathlyipxpanrdm #eylpoathelfbdnzamaterdesotpe below;, &, disdosednh VaOED08AI8974,educed
pressure and. the. crud sidue i.s dissolved in water and extracted with

Et OAc. b“fﬁéyeg‘ﬁﬂ?ﬁe?foﬁgf?g%ﬁ%onﬁ?@e% C-over anhydrous Na2504, filtered, WD
2011/ 016861PCT/ US2010/ 002173 concentrated under reduced pressure. The
residue is stirred with Et20 for 5 mnutes, the ether layer is decanted and

t he reS|due |s dried u 0 to give product as yellow solids (270 ny,
yield 9%(6 13 - l |IN NVR (200 MHz, CDC13): 8 2.51 (s, 3H),

3. 62 S\:LQ 693s 7 0%d, J =6.0 Hz, 1H), 7.52-7.49 (m 3H),
7.74 Ft Olkb 8 08- 58.03 (n] 2H), 8.13 (d, J = 2.4 Hz, 1H),
8.48 (d J = 4. 1H); M5 (ESI+) mz 278 [M:Hr. (c¢)

4-((1- yIplperldln 4-yl ) met hyl ) benzoic acid

[ 0085] i peridin-4-ylmethyl)benzoic acid (114 ng, 0.342 mol ) is

di 850l Vv in 2 nL of methanol, and then 37% f or mal dehyde aqueous sol ution

(56 [iL, 0.685 innmol) is added. The reaction mxture is stirred at room
tenperature for 5 mn, and then NaBH3CN (26

a) (2-Methyl-5-nitro-pyridin-3-yl)-(4-phenyl-pyrimidin-2-yl)-amine
[0083] To a mixture of 3-Bromo-2-methyl-5-nitro-pyridine (4.46 g, 2.10 mmol) and
4-Phenyl-2 -pyrimidinamine (1.3 g, 1.75 mmol) in dry toluene (25 mL) are added Cs;CO3
15  (0.85 g, 2.62 mmol), Pd,(dba); (32 mg, 0.035 mmol) and Xantphos (60 mg, 0.105 mmol).
The mixture is evacuated and purged with N, heated to 90 °C under nitrogen for 24 h. The
reaction mixture is cooled to room temperature, diluted with EtOAc and filtered. The filtrate
is concentrated under reduced pressure, and the residue is purified by silica gel column
chromatography to afford product as yellow solids (320 mg, yield 59%). 'H NMR (200 MHz,
20 CDCl3): 82.75 (s, 3H), 7.19 (s, 1H), 7.37 (d, ] = 4.0 Hz, 1H), 7.57-7.54-(m, 3H), 8.17-8.12
(m, 2H), 8.59 (d, J = 4.0 Hz, 1H), 9.02 (d, ] =2.0 Hz, 1H), 9.87 (d, J = 2.0 Hz, 1H); MS
ESI") m/z 308 [M+H]". (b) 2-methyl-N*-(4-phenylpyrimidin-2-yl)pyridine-3,5-diamine
[0084] A mixture of catalytic ferric chloride (12 mg), (2-Methyl-5-nitro-pyridin-3-
yl)-(4-phenyl-pyrimidin-2-yl)-amine (320 mg, 1.04 mmol) in hydrazine hydrate (12 mL) and
25  methanol (20 mL) is refluxed for 15 min. The reaction mixture is cooled to room
temperature, concentrated under reduced pressure and the crude residue is dissolved in water

and extracted with EtOAc. The combined extracts are dried over anhydrous Na,SOy, filtered,
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10 ng, 0.41 nmmol ) is added. The m xture is stirred at roomtenperature for
2 h, quenched with a small anobunt of water, and then evaporated to dryness
under hi ghovatwmusssio gi ve white foanmy solids, which is msgastbanw/ovhies next
reaction without further purification. M5 (ESI+) mz 234.1 [ MtH] . d)

N (6- met hy1- 5- (4- phenyl pyri m di n-2-yl am no) pyri di n- 3-y1) - 44(1- et hyl pi peri d
I n-4- 15 yl)net hyl )benzam de [0086] DI EA (149[iL, 0.86mvl) is added into a

suspe n@dr@émm‘te@uﬂ&e FeducdB 1(e§sur@ MEHRVe§IMGd Riselired Frithl BIPOIfois Ames thb étHérne (47
ng, 0.17 mmuol) 81 met d)él pi peridin-4- yl)nethyl)benzoic aci d

o 17 naien)is ds@pteégm ¥ag regidpe ingaigd under paguuntiecgiyeprodpetasyieldowrseli %(2,&79. rred

201 1 | BRI R Lt N 105 st B i e Fb R aro e KD patiaey Wbl o by a

Wat er s 19306 SR, atiora, HPI® He, DTy g.5b67.09 (af 31N g .74 @al = educItHRS.0%i t e
powder . )e Egl +) rﬂzv(493 [I\/H—l] » 0087] T((an}ggrgturegaare gi ven ?n dggrees

Cel%g, 00 G 23 drkt dohs. &Aéiz;alﬁ); 848 6011 .00 Gort Uy VBRI DB
' )%3‘4%(1agq$ﬁld¥,l§$%rl hg@%fenaonggmﬂf 18-25C. Organic sol utlons are

dr| ed an TS0 | evaporation of solvent is carried out

25 usi mss] rot ary- @pmmm-grmanﬁwenzeﬂueﬂctlm ans 01342 (o) 49 0Rsdtesdial 5 ;
4.5-30 wth a bath t enper at ure of up to 60 C. In general, the course

of reald Qfmseth@d,anﬂmw fameldehyde ageqous solutiom 6 Gle, Go8emnmal} is _
11 ust rcﬁfedoﬁmggé{iogfr#&%ue'?s gigryecdtast D84 &8 ]E)érgtlfu?e d%) gym%i, gﬁgé)&err{%alﬁ-? netic

resonance ( ctra and NS Speéc ds ar e g| or

i [1ust gl 0.9n nﬁﬂdﬂ)’ lsadade@rnlermixtmeqest&%d atyobh eaperhiuedfoz 2, b@emhkam&ph by
dili gent Erocess 30 devel opnent; arations are repeated If nore materi al
i s reqimaletmoyof vgisfetnd thmewaatﬁ% ¢ryness upderhigh vaupptogive®&ite or maj or
diagno

et r anr i S ich BAED e TP Ak e fbn il R BRRli Elh M8 (BRI iz,

t heir 2340 [MH:WO16861PCT/ US2010/ 002173 usual neanings; Sl units and synbol s

AR IR TR R E I e

15  yl)methyl)benzamide
[0086] DIEA (149uL, 0.86mmol) is added into a suspension of 2-methyl-N>-(4-
phenylpyrimidin-2-yl)pyridine-3,5-diamine (47 mg, 0.17 mmol), 4-((1-methylpiperidin-4-
yl)methyl)benzoic acid (40 mg, 0.17 mmol), BOP (91 mg, 0.21 mmol) in DMF. The reaction
mixture is stirred at room temperature under argon atmosphere overnight. The mixture is

20 filtered through a 0.45 pm microfilter and the filtrate is purified by a Waters semi-preparative
HPLC to give 16 mg of the final product as white powder. MS (EST") m/z 493.1 [M+H]".
[0087] Temperatures are given in degrees Celsius (°C); operations are carried out at
room or ambient temperature (“rt”) are at a temperature in the range of 18-25°C. Organic
solutions are dried over anhydrous sodium sulphate; evaporation of solvent is carried out

25  using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30 mmHg) with a
bath temperature of up to 60 °C. In general, the course of reactions is followed by TLC and
reaction times are given for illustration only; final products had satisfactory proton nuclear
magnetic resonance (NMR) spectra and/or mass spectral data. Yields are given for
illustration only and are not necessarily those which can be obtained by diligent process

30 development; preparations are repeated if more material is required. When given, NMR data
is in the form of delta values for major diagnostic protons, given in parts per million (ppm)

relative to tetramethylsilane (TMS) as an internal standard. Chemical symbols have their
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Na2S 04sodi um sul fate; 5 NaB H3CNsodi um cyanobor ohydri de BOP

benzotri azol - 1-yl oxytri s(di met hyl am no) phosphoni um hexaf | uor ophosphat e;

DVF/ V, N- awoebhidibssn mam de; Et OAcet hyl acetate; DI EAN, PCT/US2010/002173

N-di i sopropyl et hyl am ne;

10Pd2(dba) 3tri s(di benzyl i deneacet one) di pal | adi un{0); and

Xant phos4, 5- Bi s(di phenyl phosphi no) -9, 9- di net hyl xant hene [ 0088] Exanpl e

15- Bi ngduaDméasiays; S8 did §ncbotx aliised. The falewingrabirehtationsHatebdegsbed:0r an

i nhibitor of the gSAP protein. A selected sequence of the gSAP protein
may beCe$dd to det ect CHIWBICARPORAh a 15potential inhibitor. [0090] Exanpl e

16-Di a tic Assays i g | ls used to neasure |levels
of theﬁgg P protein. #@%@?&%&@%M&gﬁ%@%ymotei n may be correl ated
wi t h dNagsxe. 20[ 0092pddiuesnifaiec anal ysis of variants in the gSAP region is

used to jdentify candidates for therapy targeting gSAP. Nine SNPs in the
r egl onl\ISBf'iIﬁ@éI gene foﬁmggwya?@qra@mdﬁ ed (PION). In single nmarker

anal ys n e d( S | | : Lon for
e S G R S SRR
hapl ot DMES ar e associ MNdimethlglfdinamide;

EtOAc ethyl acetate;
DIEA N, N-diisopropylethylamine;
10 Pdy(dba); tris(dibenzylideneacetone)dipalladium(0); and
Xantphos 4,5-Bis(diphenylphosphino)-9,9-dimethylxanthene
[0088] Example 15-Binding Assay
[0089] In one example, an assay may be used to test for an inhibitor of the gSAP

protein. A selected sequence of the gSAP protein may be used to detect binding with a
15 potential inhibitor.
[0090] Example 16-Diagnostic Assays
[0091] a. A diagnostic assay is used to measure levels of the gSAP protein. Elevated

levels of the gSAP protein may be correlated with disease.

20  [0092] b. Genetic analysis of variants in the gSAP region is used to identify
candidates for therapy targeting gSAP. Nine SNPs in the region of the gene for gSAP are
identified (PION). In single marker analyses, none of the SNPs is associated with AD after
correction for multiple testing. However, in sliding window haplotype analyses, 4 haplotypes
are associated with AD:

25 a) 1s6976567|rs1468682|rs1819814,

b) rs1468682|rs1819814|rs4729535,
c) rs1819814|rs4729535|rs4729540,
d) rs7781642|rs6955503|rs7776973
Two of the SNPs in these haplotypes (rs4729540 and rs7776973) are significantly associated
30  with delayed recognition test in the single marker analyses also. Patients identified as having

these haplotypes are thus candidates for treatment with gSAP inhibitors.
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25 Two of the SNPs in these hapl otypes (rs4729540 and rs7776973) are
significantly associated 30w th del ayed recognition test in the single

mar ker amsiDysa®iedéso. Patients identified as having the®eThsplownypes are

t hus candi dates for treatment with gSAP inhibitors. WO

2011/ 016861PCT/ US2010/ 002173 Exanple 17 - ldentification of region of

i nteraction between gSAP and APP [ 00931Al ternative conbi nati ons and

vari at EesiapRi7t-hRIaxideRties oP Fepion flintéractibR befeen gRGRANAFRSEd on this
disclosure. It is not possible to provide specific exanples for all of the
5 many possi bl e conbinations and variations of the enbodi nents descri bed,

T weOBL) 01050 1R B BeAA T R o7 X SR 1B YRR S pledriE T
t he f odpgpaminnbased on this disclosurealt id\npeisbibie tatpréveéds speoité eiamiplasfot all af thequence
sel ected fromthe sequences 5depicted in Fiqﬁre 1§h$g§%ain simlarity is

meas ur BaNLROssibig gombigationsiand yarigtions of the ¢raRodiments ul¥ SEEk r espondi ng

to the Is i i i : a peptide conprising the
sequenccogﬁ)%gag[o}ﬁ%qﬁ%?g%gmdg&éﬁ%Piéf%&aeﬁgﬁtg?l%slesguﬁ' D No. 8 (NHVTRLLONYKK),

10d. any of the peptides of Seq ID Nos. 1-6 as depicted in Figure 1,

10
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e. gSAP from any mamal i an species, for exanple nouse, rat or nonkey, f. a
fragment of gSAP capable of formng a conplex with ganma secretase, g. a
fragnment wb 2appneseinately 16 kDa fromthe C-term nal of pamysedioBery73 D Nos.
1-6 as depicted in Figure 1, 15wherein the gSAP peptide is isolated or
separated fromits natural environnent. 2. A gSAP peptide according to
claim1 which is produced by a reconbinant cell, e.g., selected froma
bacterial cell, a baculovirus or a mammalian cell. 3. A vector conprising a
gene for a gSAP pepti de operably linked to a heterol ogous pronoter. 20 4. A
transgehfABM@el | contai ning a heterol ogous gene whi ch expresses a gSAP
peptid C i.ng: 10 i Jcl.eic acid which is or which expresses
a RNA go%%@@%ﬁka%g%éﬁﬁéagghﬁﬂﬁﬁ%?@Pﬁé¥'SAP expression in a mamal i an cell.
6. An anti body. t A prpa&AR. ledd 60% shmilacwi axeqaarpiseletted fivm thesequagess C

fragnment of gSAP_ in conmbination with a suitable adjuvant

d ier. 8.
A Ron- hu ][mn g SAPdapiSedk BUF1gHenhayhersi sinailagity {ssmeasiecds yr a gg%?slf glrggq?tgn;rLLS (rad.
9. Us P, pent ot AN A 1SS SF
compounds whi g | BT B BEIEHAA bR @ e AReR SRR ]

conpound i nhi bi tFiggreAR- deposi ti on, conprising neasuring binding of a test
conmpounds to a gSAP pepti de. . 2011/ 0168 / 10/00217 )

et Tvat  ve. of Ci HAPSAUIE SOREFising (h SHERTH 168 T NPz Fy WIS MSSNISRiastani b | s
substituted or | ID R, YiNEVarRBPONYIKYr oup. 12. The derivative of claim

11 sel ected from photol abel ed derivatives, radiol abel ed derivatives and
bil® i nyl at ed deranyaafithepeptides of Seq ID Nos. 1-6 as depicted in Figure 1,

e. gSAP from any mammalian species, for example mouse, rat or monkey,
f. afragment of gSAP capable of forming a complex with gamma secretase,
g. afragment of approximately 16 kDa from the C-terminal of any of Seq ID
Nos. 1-6 as depicted in Figure 1,
15  wherein the gSAP peptide is isolated or separated from its natural environment.
2. A gSAP peptide according to claim 1 which is produced by a recombinant cell, e.g.,
selected from a bacterial cell, a baculovirus or a mammalian cell.
3. A vector comprising a gene for a gSAP peptide operably linked to a heterologous
promoter.
20 4. A transgenic cell containing a heterologous gene which expresses a gSAP peptide
according to claim 1.
5. A nucleic acid which is or which expresses a RNA construct capable of inhibiting gSAP
expression in a mammalian cell.
6. An antibody to a gSAP.
25 7. A vaccine comprising an immunogenic fragment of gSAP in combination with a suitable
adjuvant and/or carrier.
8. A non-human gSAP knockout mammal, wherein its gene for gSAP is disrupted.
9. Use of a gSAP peptide according to claim 1 in an assay to identify compounds which
inhibit AB-deposition
30 10. A method of identifying a compound inhibiting AB-deposition, comprising measuring
binding of a test compounds to a gSAP peptide.
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513. A nmethod of identifying persons at risk of devel oping Al zheiner's

di sease conprising checking for el evated expression | evels and/or nutations
i n gSAP rwbapvimvmeesso normal val ues as identified using aPconsealo/oppil ation.
14. A method for inhibiting the accurmul ati on of abnornmal protein aggregates
in a warm bl ooded animal in need of such inhibition which conprises

adm nistering to said 10aninmal an effective anount of a conpound to inhibit
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corpr i 51 ﬁgmaﬁlﬁ‘a ﬁ?éﬂi%ﬂ%ﬁ@g BEfSeRS aéd_tSﬁ»Oé%g%dmlg “_E?S‘?ﬁ)aﬁﬁ%fetcempﬁlﬁ%i t gSAP
activi tycheckirgg fof BevaRH QQgrg io&lcﬁbﬁ‘aﬁ&/c?hujcéio\rf}@;?ﬁe gsnptraﬁtie PRI t O

inhibit gSAP activity 1s ected fromsnall ules, tnhibitory RNA
mol ecul evalugeat idestifaddusing & sogra gopulagon.nhi bi t ory 20RNA nol ecul es,

anti bodjes t P, ,and vacci nes for AP. 17.. A gSAP peptide according
o of ol hrmihor fon s tiing BF Berau=0n I inamsr e drredeivas in

bi ochem GakmMlodRAGhiRalSEMRENbNEhchYMtiBARN it €dthprides fabilifiSteriRg & &lidds N

t he gSAP macr onol ecul ar conpl ex that could function as alternafive targets

f o0 di seaninal an effoetine amoum 5 9 compaendiodnbibitigédt adtiyitig a candi date for

il ru effoes SL9 co | o
st mo Gt BethPe B AR e Ry G R SRR R 0, W i

el evat ed Sgx@oaRs meory ab& ederifivedisshiddn] ésméria, AmeRidBairopdthies Ivdid t ar get ed
therapy. 20. A nethod of identifying a candidate for treatnment with

gSAP- t ar deflasgmatiay, agiye and beypyapaianyasceanamnylpidasispesrelagt Bemerhags with at i ons
or geneti Flat featl et 5 SHl IRV ivity,
wherein f)lgjfy }/O%Hsgst Egﬁ%sgkssucgﬁéaﬁgt ati 3%2{ nogﬁﬁéaoaps)?’ t{/ogleds%eggee&édéndl 58@%@ for

t rigat menmewlotdgiebARdicamgetoddgdrieestvp\disordts ndhaedres the dbndrnedl akpreBombrer ei n

the variant is a haplotype selected fromthe follow ng groups of SNPs: a)
rs 697656?&9@%@%@% 2Ba3lead proteing Juhas &b comprisigs ALpunistsyBg 4N

5¢) r s 181 ANSHAmr P2 LSAHGARM inhibit gSAP activity.

16. The method of claim 14 or 15 wherein the compound to inhibit gSAP activity is selected
from small molecules, inhibitory RNA molecules, vectors and cells producing inhibitory

20 RNA molecules, antibodies to gSAP, and vaccines for gSAP.

17. A gSAP peptide according to claim 1 which has been labeled.

18. Use of gSAP derivatives in biochemical or genetic screening systems to identify further
proteins in the gSAP macromolecular complex that could function as alternative targets
for disease intervention.

25 19. A method of identifying a candidate for treatment with gSAP-targeted therapy,
comprising measuring gSAP expression, using antibodies to gSAP or quantitative PCR
for gSAP expression, wherein elevated expression is seen in candidates for treatment with
gSAP targeted therapy.

20. A method of identifying a candidate for treatment with gSAP-targeted therapy,

30 comprising identifying patients having mutations or genetic variations affecting gSAP or
gSAP expression or gSAP activity, wherein patients having such mutations or haplotypes

are candidates for treatment with gSAP targeted therapy.
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d) rs77816421r s69555031rs7776973 22. The method of claim20 wherein the
variant is a variant of the sequence encodi ng the juxtanmenbrane region of
APP- CTF. WO 2011/016861 PCT/US2010/002173

21. The method of claim 20 wherein the variant is a haplotype selected from the following
groups of SNPs:
a) 1s6976567|rs1468682|rs1819814,
b) rs1468682|rs1819814|rs4729535,
5 c) rs1819814|rs4729535|rs4729540,
d) rs7781642|rs6955503|rs7776973

22. The method of claim 20 wherein the variant is a variant of the sequence encoding the
juxtamembrane region of APP-CTF.
10
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