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[ DESCRI PTION] [Invention Title] VETHOD OF
SCREENI NG FOR RAGE- AWLQ D- BETA PEPTI DE | NTERACTI ON
wo dNibBSTHING MATERI ALS 5[ Techni cal Fi el d] PCT/R&2008/006089
present invention relates to a system of screening for
RAGE- anyl oi d beta peptide interaction inhibiting
materials. Also, the present invention is concerned
with a screening nethqd _using the same. 10[ Background
Art] Alzhelmsr(i %ﬁ%ﬁéﬁﬁ? CAD) is the nost
common form of senile denentia. Now, an estimated 4.5
nillion peopl e have Al zheiner's disease only in the U
S. A neur odegenerati ve di sease which is
[InglegﬁﬁS e%“‘%‘eqnore than 10% of peopl e over 65 years of

15 e’ | 8 descriliEfiiRE ™ réR i 88 geAﬁﬁEaIﬂ—%Eﬁ'A_ PEPTIDE

heterogeneous entity presenting as both a sporadi c and

INTERACYYON b PEARE M@&Eggﬂgglc predi sposition | eads to

famlial Al zheiner's disease (FAD). Causes of sporadic
AD (SAD) are yet unknown. Fbredltary Al zheimer's is an
uncommon form of Al zheiner's, accounting for 20only

[Teehh¥a of FRdig)A zhei mer' s di sease sufferers. All of the
remai ni ng cases are of the sporadic form

Reseies girdskdiccahesnt hat ddletpat bol a8gspslenf edt sresentng for

Al zhei ner' s di sease are associated with both anyl oid
RAGCEHagUed dantdeta peptide interaction inhibiting materials.
Also, the present invention is concerned with a screening method

using the same.

[Background Art]

Alzheimer’s disease (AD) is the most common form of senile
dementia. Now, an estimated 4.5 million people have Alzheimer’s
disease only in the U. S. A. It is a neurodegenerative disease
which is diagnosed in more than 10% of people over 65 years of
age worldwide. Alzheimer’s disease (AD) 1is a heterogeneous
entity presenting as both a sporadic and a familial disease. A
genetic predisposition leads to familial Alzheimer’s disease
(FAD). Causes of sporadic AD (SAD) are yet unknown. Hereditary
Alzheimer’s 1is an uncommon form of Alzheimer’s, accounting for
only 5-10% of all Alzheimer’s disease sufferers. All of the
remaining cases are of the sporadic form.

Research indicates that the pathological features of

Alzheimer’s disease are associated with both amyloid plaques and
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neurofibrillary tangles in the brain. Amyloid plaques
result fromthe deposition of anyl oi d-beta peptide

W@ 209/051and neurofibrillary tangles are pat hol GRETER2008/006089
protei n aggregates forned by hyperphosphorylation of a
m cr ot ubul e-associated 5 protein known as tau,
causing it to aggregate in an insoluble form

i.s formed after sequential cl|eavage of. fhe

neu AR B Br GARILGT  priotion TP i el Mk SFecFesult

at const ant .| evel O in the normal brain, In Al
fr@%at?@ﬁts,eﬁﬁﬁé é¥? ex esgﬂ%ﬁﬁﬁgfgagg i§ep%bﬂ%, ﬂ@g&fngand
neuPA RIS TS B BLAGHeS, LnANCE NOUS 0L 055 8OHST 001l

tr f ' i i ng, honeo | 0 ia
fordlfl (R DR BB I Bt NP MBSl Gt oOhssoctated
| angi function he syst | i di e

oo TN, Cludlifs 0 T SER A i e Sl
forrdl okovic TRENDS in Neuroscience. 28.2005, D. Stern &

Zl okovic et al. Nat. Med. vol 9, 2003), LRP-1(Low

density lipoprotein receptor-related 20 protein-1;
ZlI okovic et al. Neuron, vol 43. 333-344, 2004, D

Step &sZlrokpylicagtenl seabntMid. clamladR X003)e (Bh@ oid-B
1). RAGE is involved in the influx of anyloid beta
prefepiddefateinperippher ahdvessehsntoindie gensr abnseantousevel
system by direct interaction with anyloid beta
in peptidealwhenéas URPZD ipgtiinwdbyedowSiar,t lkkecebf| Ak lofii ldup
anyl oid beta peptide fromthe central nervous system
is fouperi phenahg vessehss. These pIRAGE wmdwde preyronanloss,
important role in the transport of anyloid beta
caupiep ithhe iinpolrmrntbodi Acarasny et AL B- have an
el evated level in patients with Al zheiner's di sease
(E. Stopa et 5 al. (2006) Acta Neuropathol.). An
i nflux of excess anyloid beta peptide Ihrough RgGE ,
id 8w%95ta51s

act FWATS HocdFerarOS tERE d6pbeT t19n BH HmyH _
or BRBLLSS VAT BIELA rausLIG fhe, oL hon Sl amlolg. ng
fun%iéﬁfsé?f%%ﬁrgﬁﬁﬂm{Q&S&%ﬁ%hgnié‘E@d?&¥é&iﬂyb§AéE (Receptor
for Advanced Glycation End products; Zlokovic TRENDS in
Neuroscience. 28.2005, D. Stern & Zlokovic et al. Nat. Med. vol
9, 2003), LRP-1(Low density lipoprotein receptor-related
protein-1; 7lokovic et al. Neuron, vol 43. 333—344, 2004, D.
Stern & Zlokovic et al. Nat. Med., vol 9, 2003) (FIG. 1). RAGE
is 1involved 1n the influx of amyloid Dbeta peptide from
peripheral vessels to the central nervous system by direct
interaction with amyloid beta peptide, whereas ILRP-1 is involved

in the efflux of amyloid beta peptide from the central nervous

system to peripheral vessels.
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10 addition to the influx of anyloid beta peptide to

the brain. Particularly, the interaction of RAGE with
wapybosdibet a pepti de was reported to cause t hBCT/KR2008/006089

generation of reactive oxygen species (ROS) and

i nfl ammati on, inducing apoptosis. (Zl okovic et al.

(2004) Neuron. vol 43. 333-344) (FIG 2). Therefore,

the 15 inhibition of interaction between RACGE and

anyl oid beta peptide is expected to bl ock the

accunul ation of amyloid beta peptide and the

domﬁ%@@eaﬂ?%@%n@i@%ﬁ %%e?@%?rt¥ﬁhs“%¥%r%qnbp%.BF%%ﬁport of
tive effect on th rogr essi on of Al zhei
amy B &L aB5E S SOPRI £ FOt0 RACE WheLtr udPed THRe Rt pe have an

tant .rol e tgereof

b
ele&?@% Hd thaP? ﬁ%?%?d”gg}ﬁﬁﬁ %?%%%S g%ﬁﬁﬁﬁ%céﬁseSt?pa et

L oft n@e?' ha BB B Sk on th CHEARE g Tar aBfF o peca
pepégdén hgbhﬁhnt @ct 58@1%‘3&9"’9%&%@%& %H&é' Qﬁé%)obs%tt%on of

ave een made I'n two directions toward t

amyk'éfd 0 2 aneaqqu thge USea0h, S@aﬁ@&ﬁg% (?cﬁﬁ%)bon of

an 1so GE, " which is produced by alternative

amy§<5’i<ﬂ ChNghues f an shhera@iposndg,1 e st advanegdsignaling
nmol ecul e"is TTP488 of Transtech, which has been

pro&ésied tlh&ohljﬁ strageradttibhal with paidyestsa. Wdth peptide in
Al zheiner's disease, and is currently in a stage 2
addstiusly ta 3nhdi abetue rephimgpatiby .bethi sosganpeurntd i shanbrain.
orally bioavail able small nol ecule which is reported
Partbcuibgtice tthe ampkobdtbet aopepitiievitdacmyConpebienyg peptide
with transnmenbrane RAGE (full-length RAGE) for
wasi népoatdd oro widusearnpleoicgnbes bl preptf desaddiveblosyBAGESPecies
(SRAGE) is hypothesized to counteract the influx of
ROéhyIa(mldd beflem@tpept | dedugingt REOORNSSHE - t HELOKgWEFi §§ al-
the full-length RAGE IntenS|ve studi es have been
ZO@ghdd\LGtUé@nto exhnidte tAé3ustlof (ERAGE ds a cHET&T6Fof the
nyl oi d beta peptide. As expl ained above, nogt o% t he
inh gl S Jﬁﬁteefﬁcaﬁgnléem #i'bi iy 3t THEEFGn PEERwBERE1de
, eptid ave been_ direct
is FHgochraehing 6 Kcana C@Emf?ﬂl%%n? FaardLoRT, Pig peprice

ST P ARSI G008 o oo

vene are a

prefBR LA di2eELT B ol $hR09ER-02YF DPON rbhkber 2dANGRE.

even

Initially, RAGE was studied due to the important role
thereof in diabetes. Since the disclosure that amyloid beta
peptide, a main cause of AD, is a ligand for RAGE, studies on
RAGE have been oriented toward correlation with AD. Thus far,
efforts to inhibit interaction between RAGE and amyloid beta
peptide have been made in two directions toward the use of

compounds and the use of soluble RAGE (sRAGE), an isoform of
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20 | eadi ng research groups for RAGE antagoni sts

conduct experinents only to the extent that the
WQRr@Hasi4hy processes of new drug candi dat es arBCT/KR2008/006089

i nvestigated only through RT-PCR or Western blotting.

Any system whi ch nakes it possible to predict how the

candi dates act in vivo has not yet been reported. 25

Leading to the present invention, intensivye and

RAG?ESWBEE’? fﬁfﬁﬁf“ff%fﬁ e?]ﬁtﬁfléﬁll‘d%efsﬁlll%n%_redf\ét g the
comp g Lt VG i REBES St G ibasky oG o Ianstect,
i £% a8t bF She “RRIER? ot VES| ehr & cyctm Bt SePEdng s
MR 5 Sl o3Th ol S10LTER Lal Tprbbr G- 2 ooy in
asafbeld AORERRREEG, WSRO IEeD ST ekt B e

smaggfg%?gggigemﬁﬂEﬁrqggiI%Rprted to redh&ei%h%nQQHﬁkﬁgh beta

the present ention to provide a lsreth
pept He SALEANI NhfRE idgMBla akrhRbhdiddaneg RER anyli0i diength

beta peptide interaction.
RAGE) for interaction with amyloid beta peptide, soluble RAGE
(sRAGE) 1s hypothesized to counteract the influx of amyloid beta
peptide into the CNS or the signaling by the full-length RAGE.

Intensive studies have been conducted to examine the use of

SRAGE as a chelator of amyloid beta peptide.

As explained above, most of the studies on materials
inhibiting interaction between RAGE and amyloid beta peptide
have been directed to the screening of candidates. 1In contrast,
in wvitro screening systems by which drug candidates can be
examined for effectiveness and are allowed to be applied to
clinical stages have been little advanced. In fact, even the
leading research groups for RAGE antagonists conduct experiments
only to the extent that the signaling processes of new drug
candidates are investigated only through RT-PCR or Western
blotting. Any system which makes it possible to predict how the

candidates act in vivo has not yet been reported.

Leading to the present invention, intensive and thorough
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[ Advant ageous Effect s] The screening system
according to the present invention is useful in

W 2WaPsHE a candi date for inhibitory activity BGHKR208/006089
20 RAGE-anyl oid beta peptide interaction and for
passage rate through a paracel |l ul ar pathway, thus
finding a curative for Al zheiner's disease. Further,

the system can be applied to the exam nation of
res bt GE) HE hs GOIHEBH CPERLt he. RACE Sy gl g SChtgagaodes of

thereb rovi di i.nf.or mat i seful.in unders LN
they A G A TS0y I Aol mr s JaPLLide "t Ded T LBLT ohor Syste
awi ngs] _ | G. [ | C.Vi ; -
oas P AT B FRGE TR aRo S o0F St Ford bathihe iy vivo Bee
b e, br ai n.ppad-it; I g@% 5,ER
andf g% gggﬁgeﬁgﬁcgtl onglté%dgéfggutgiés) angmL%(E’( %g\%@éﬁng for
ensiity: i r i t [ Newurson,
R B8 Bo0a part Ca Ty mdi T aay e MedRie
FIG 2 is a schematic view illustrating a downstream
signaling cascade initiated by an RAGE-anyl oid beta
peptide 10 conplex (Stroke, 35(suppll), 2628-2631,
2004) . FIG 3 is schematic views of a system of
screening for a candidate inhibitory of RACE-anyloid
beta peptide interaction, show ng a structure of an in
vitro screening system based on a Transwell plate (a),
a change in TEER with the formation of 15
[pisetlesaeel ul ar tight junctions (b), the expression of
tight junction proteins through RT-PCR (c), and an
[TeahrrieadeProbldnd passage rate of a standard nateri al
(FD40) due to the interruption of the formation of .
ti ght jundGrsfor®i 8A ARIGHT 310 PFPBIdE & SYEtggpRT in vitro

showi ng materials inhibiting the , ,
screening for a material inhibiting RAGE-amyloid beta peptide

interaction.
It is another object of the present invention to provide a
method for screening for a material inhibiting RAGE-amyloid beta

peptide interaction.

[advantageous Effects]

The screening system according to the present invention is
useful in assaying a candidate for inhibitory activity against
RAGE-amyloid beta peptide interaction and for passage rate
through a paracellular pathway, thus finding a curative for
Alzheimer’s disease. Further, the system can be applied to the
examination of proteins associated with the RAGE signaling

cascade, thereby providing information useful in understanding



10

15

20

25

20 interaction between RAGE and anyl oi d beta pepti de,
identified by the screening system wth a passage
WO 2408/054160% f or candi date 24, | ower than the BEHER2008/006089
candi dates 6, 25 and 32. FIG 5is a
schemati c gene map of a pNFkB-Luciferase vector
introduced i nto CHO, prepared by inserting an enhancer
DNA at a position adjacent to NFkB in the
thewﬁe(%ﬂqy Sfofit A3 Er%e)® BFaSHLuc- MCS
vector (Stratagene, Cat. no. 219087). FIG 6 1is
a graph showi ng candi dates for inhibiting interaction

[ bet ween RAGE and any30|d bet a peptide, screened by use
DescriptigBvis (A "gPgnal i ng cascade. In a control, the

S CYPEES Igg 'eﬂﬁhl%étchbﬁ%&ai nggﬁg dtﬁ@ gﬁ%ﬁ%dd% of
e MR

i ncreased by the I'vati on of response to

amy\%ﬁﬁ Jfl Fg ggrg ggg%%? tﬂé%@g&hoanap%et YLENy RAGE

In contrast, candidate 2
(ReSHOMS, & f%%cree\?&%&rpreq%aepoﬁ evigly ogrgaec&su)c' fa%GaSQRP (Low

denonstrating its inhibitory activity against the

denég%ymiﬁégﬁédﬂéinb%k%eB%QELﬁgiéﬂ@He@%%Eb@ﬂ (NeuronFl £, 7605~

is a schenmatic gene map of a hygronycin-sel ective

608veg@@q Qﬁﬁ@ﬁ@§l9/ﬁbgﬂﬁ&iﬂ .vector) (lnvitrogen, Cat no.
87 [ Best” Model In accordance with an aspect

thepeef _2 hespreseaheddtidventivon prestirdesng systeéWhstream
for in vitro screening for a material inhibitory of

sighfit ei@cichenabet egniRAGE and any|KiGE-eetdopeptbhae peaptide
greater detail, the systemis a mmc bl ood-brain

combbex i 61t roBBB) 35ystmm IoonpeR8rng3h ¢8l04)l.i ne which
expresses human RAGE.

FIG. 3 is schematic views of a system of screening for a
candidate inhibitory of RAGE-amyloid beta peptide interaction,
showing a structure of an in vitro screening system based on a
Transwell plate (a), a change in TEER with the formation of
intercellular tight Jjunctions (b), the expression of tight
junction proteins through RT-PCR (c), and an increase in the
passage rate of a standard material (FD40) due to the
interruption of the formation of tight junctions with mannitol.

FIG. 4 1s a graph showing materials inhibiting the
interaction between RAGE and amyloid beta peptide, identified by
the screening system, with a passage rate of 60% for candidate
24, lower than the other candidates 6, 25 and 32.

FIG. 5 1s a schematic gene map of a pNFkB-Luciferase

vector introduced into CHO, prepared by inserting an enhancer

DNA at a position adjacent to NFkB in the MCS(multicloning Site)
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20 In a preferred enbodi nent of the present
i nvention, the bEND.3 cell line, which was reported to
wheoosisuabl e for formng a bl ood brain barri erP(BBB2008/006089
(M @unbleton et al. Brain research. vol 990. 95-112,
2003), was used for the construction of the
25system The bEND. 3 cell |ine, derived from nouse
brain endothelioma, is polyona mddle T-antigen
of gralsTdIGPedBEar MSerfeoRert afatel%s. 2FPPEY) - bEND. 3
cells are cultured at a suitable density in an upper . .
i nsBFE- of® a 1Pr afsvi@aP I aPevithr meng1ldehes Nt 348§}bltl“g

. to formtight junction between.cells, 5 as,shown in
INtEFETIA POV NGO CORAI IR S frfar PEEEHY BEREeohed by
his intercellul ar tiigﬁ%#JJnction can serve _as_a .mai.n

t
use c pontht dGF T HeE Y st NG eBHTaRT for T2 Rarerieclr the
i nhi biti t.he |j acti f RA i, t i b
exop S0 T, T o nhi 32508, RopFEGE Il Lo a0 8s PehBreasea
ND. I 1.s. i tifi i .
oy DEP.gel o g0 b a1 8y L s o

pep#ﬁ%&Sﬁﬂﬂﬁ%ktgéﬂ oﬂn¥?éa%ﬁgﬁft&¥§L¥wgg%thBeﬁ%%ﬁkﬁﬁde. In

formation of tight junction n endot hel i"a

confehds. HEERJLREN easgso W th dhechoesBt i@ Lfion level of the
intercellular tight junction. Thus, conparison wth

luci phtdd, TEERvAIRS ndetiadym nesidite ryladarmti afyafnst the
tight junction. On the other hand, Z0O 1, occludin and
RAGE atidi sy tkReWPe@sidd dhtejruBetid®N proteins, increase
in expression level as the tight junction forns. On
t herbasi 3 ot theichemRNA | @ved smahi ch aralyydpeorandinyzedective
by reverse transcription PCR (Rl PCR), the fornmation
vecobr t {@hA3uA¢Hioro can veetdet ef hiigdtoge2) Cat angmrig70-20) .
sinple nmethod, mannitol, known to interfere with the
formation of tight junctions, is applied to the cel
culture_layer, and then the passage rate of a standard
[Berit dodal t hrough the space between cells is conpared
wWth that in a negative control to which mannitol is
not LAppPFEard®ds g n YA Py efdt r ePRSCANDIEe6f t he phesehfesent

. invention, the . . .
invention provides a system for in vitro screening for a

material inhibitory of interaction between RAGE and amyloid beta
peptide. In greater detail, the system is a mimic blood-brain
barrier (BBB) system comprising a cell 1line which expresses

human RAGE.

In a preferred embodiment of the present invention, the
PEND.3 cell line, which was reported to be suitable for forming
a blood brain barrier (BBB) (M. Gumbleton et al. Brain research.
vol 990. 95-112, 2003), was used for the construction of the

system. The bEND.3 cell 1line, derived from mouse brain
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formati on of tight junctions between bEND. 3 cells was

exam ned by all the above-nentioned three nethods. As
w@200em5141) TEER was observed to increase for fPRPCI/K&2308/006089

of culturing (FIG 3B), and the tight junction

proteins ZOL and COccludin were found to 5 increase in

expression | evel as neasured by RT-PCR (FIG 30).

Al so, the formation of t[ght junctions by bEND. 3 cells

end@plie Har t at ARedPDY AR | REFdaSe TRAECPassHyE [oFmgd  brain
f.andar.d th h int 1 ft t tight
e L ons CRT 61 nt B FUDT ed oty ek Lol CFRGCSOyred ot

.Based on these results, bEND. 3 cells 10 _with ti
ot PR, SReS BT neliTs el cbBPaRer W u8bd 7 n VIS Plete
<CO%P&§; br g n parrd Sr)nsyt% emaf & tpr'%%%.@*ioh”}ég%é@#:cells,
e Screening systemmay vary im sensitivity dependi ng
t he. copgi ti of ND: 3. cel - he ik duct |
2 QT ETERCY st 15 RRGE pane T ordar ToSekel tae the BB
tniYakhAnGe. 1@ BEND; 3 pus ant. stain, wWichocan QueLexpEessSonent
human RACGE 1's prepared by the introduction of a human
of RAGE genecw thrthealdigh ardygronyeipselecti@pyeehor the
in a nore preferred enbodi nent of the present
intéPyeitdrons RAecceits &hyiditenrkst eaptbee selteet ¢drhytion of
culturing on 20a plate containing hygromnycin.
tight pocaridanecetwedh leENgl.fercecaspechnt ber atdntitthedpbeseatious
i nvention provides a nethod for screening for a
assamt eri al Harhi bekanylaf RASERanyltoiadsbehdopepliade electric
interaction, using the 25m m c BBB system conpri sing
resté$iearngran cRACEbevemexpr esSiagticallly | iused to examinen the
a preferred exanple of the present invention,
formpanidirdacés twehe analofied famtvieghi indmtyeddelviagyls.  TEER
~agai nst RAGEam yoid beta peptide interaction usin .
INC¥Rreseet et FEl Teymatson gpél dartanyebl ¢l et bl pept pgection.
First, the RAGE-oqverexpressing Bend.3 cell |ine was
Thugy epa 8P ARG cul't iled 8t T on r at4loRSi ndgtermines  the

Transme[iﬁ I te_suigable to formtight junctign .

FOT G Ebatinder? 'A OB dht e Vs PdUd al GG wAOR Lt HgecLudin
andf'éi%&%%%gnc‘?in'o%ge'aes? %ﬁ”é!ﬁ' gu%%‘cﬁ‘PRe%ﬂo‘%%intsf’ t€rease in

upper conpartnent of t r answe

expression level as the tight junction forms. On the basis of
their mRNA levels which may be analyzed by reverse transcription
PCR (RT PCR), the formation of tight junction can be determined.
In a more simple method, mannitol, known to interfere with the
formation of tight junctions, 1is applied to the cell culture
layer, and then the passage rate of a standard material through

the space between cells is compared with that in a negative

control to which mannitol is not applied.

In a preferred example of the present invention, the
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10 plate where the cells grew in an attachnent manner

Sone of the anyloid beta peptide was allowed to
worR@ease1o nto the cells by RACE whil e the renaPCIER2008/006089

descended to the | ower conpartnment of the Transwel |

plate by gravity. The anyloid beta peptide collected

in the | ower conpartnment was quantitatively anal yzed

15 using a | um nescence spectrone i son

forpafelq (o eSkBiice) HEdSGre wEFla ﬁ&@é%?% nY?%Y£%$%ined
oY s S VRO S A GatE L GaTe SR ERRT bt Lo s
obs Qi 5 i HeR B st SEHEr SarS Phe CBEBLRIS AR 1By - anc
e PGEL e ST B8 80 QST e, s
ociGU08, USRS 19 OB B S i

i nt cty ' CeE : I g itRgnRr Sgesp. 1 heell
Als%hr?%%stfégh%5¥y§h(?gnﬁg %gtggﬁgﬁécgtig%? Thus, thg 5 ves

asc@ A $9 of, apcandidate can besddefed Redthtdard through
conmparing NFKB transl ocation in the systemtreated

inté@éélﬁﬂﬁé&o%?agégaa@@@fiQﬁeaﬂﬂmhhehﬁﬂﬂﬁbﬂ@tﬁeWEtﬁnt@ﬁiupted
in 5the systemtreated with anyloid beta peptide

by akBAetol (FIG. .B0) A prehesd ednexaspterofulhe, poESEE cells
i nvention, expression vectors carrying a human RAGE
witlgenggandjarctNEKB deneed r Eisqesgidtweky, waeeeused in the mimic
co-transfected into CHO (Chi nese Hanster 10 Ovary)
blocétdmaisobasrier deysem thethg ppessnin ioveRAG vi a NFKB.
In greater detail, when a cell |ine co-transfected
wi th human RAGE and NFKB is treated with anyloid beta
peptide, the interaction between RAGE and anyl oid beta
pepTheleserrRIESIId GWASENeBAY sYREl ihgtitdddes NpPREiing on
transl ocation, thus resulting in the 15 expresglon of

thet fendfciorerds BEENE Gl hehrEdie P HIERBLuETFeragey of
RAGHagEF od Wit AZHSF ubPnEteinds. SRberrbiEter, = BEND-S mutant
stain which can overexpress human RAGE 1s prepared by the
introduction of a human RAGE gene with the aid of a hygromycin-
selective vector in a more preferred embodiment of the present

invention. The cells of interest can be selected by culturing on

a plate containing hygromycin.

In accordance with another aspect thereof, the present
invention provides a method for screening for a material
inhibitory of RAGE-amyloid beta peptide interaction, using the
mimic BBB system comprising the human RAGE-overexpressing cell

line.



10

15

20

25

20 Node for Invention] A better understanding
of the present invention nay be obtained through the
WO 200004y exanpl es which are set forth to il |RCI/KR2@S/006089
but are not to be construed as the limt of the
25present invention. EXAVPLE 1
Establi shnent of Mmc Blood-Brain Barrier System
Usi ng Mouse bEND. 3 Cell 51-1. Selection and Culture
Condition of Cell Line The bEND. 3 cell Iine

(AT CRL2299% was  used to constru h a mnic c »
bl 0. bFal RIEAPFRS?. BAPTSMSubotul EUFed E8PTAL af {BYEREION,
-. 10 . To,.fin I i f]
candidite ST TG ThE UM L Ghl TRl Bhe S ey Race-
amlxgc%i%)d'b%rtgl L %ﬁ?#fdc?er ’in%grg i&ENQ'S.%n el fﬁf(yfers%e%.légt UY}?PTC) -
various ensitres for variods culture tine

lab éd ogrﬁyi&ido-dfg&\@% Lg@%gpég\’el | EQIrQEeS t@u@orﬁdtg-bverex%iessing

n this' regar s were cul tured 1x105, 5x1

Bend@Ndl &l@XQQﬁeCQEESﬁ)P%aLV&J lanbn cg34euedd i apswelcbnplat &5 in

to examne 15 cell status. Wen cultured at a density

a TPAndXh05 aekbssperayed oo tencel bst WehkctiodsdenseebOtween.
satisfactorily adhere to the bottomof the well and

A tdwsi da@ cungdes gaadhidd, er enbh@t ivgith UgHer srudipisiceabe-labeled
m croscope, the cells were observed to be poor in

amyBé & USstAtpeptdensi ty ehe 2ubpxddicasddripentwel| thet Trandwell
one week 20or longer for the cells to formtight
platenagtidrensheAkcsd]st fieet i ire an attachment manner. Some of the
amyloid beta peptide was allowed to migrate into the cells by
RAGE while the remainder descended to the lower compartment of
the Transwell plate by gravity. The amyloid beta peptide
collected in the lower compartment was quantitatively analyzed
using a luminescence spectrometer. Comparison with the
fluorescence measurement of a negative control in which
fluorescence (FITC)-labeled amyloid beta peptide was used

without any candidate gave % RAGE inhibition of the candidate

(FIG. 4).

In accordance with a further aspect thereof, the present
invention provides a system for screening for a material
inhibitory of RAGE-amyloid beta peptide interaction using a

downstream signaling structure.

As explained above, the RAGE—amyloid beta peptide

10



taken for differentiation was extended. In contrast,
tight junctions were forned within a short tine at a
waQlzn9gig1of 5x104 cells per well. The cells welP@&I/KR2008/006089
stabilized and differentiated for 4 days in a
Dul becco's Modified Eagle' s Medium (Hycl one, Salt
25Lake City, U ah, USA) supplenmented with 10 % v/ v)
fetal bovine serun1(FBS Hycl one, Salt Lake City
mt@xwlqaspandama ML S PERGIN | RYOSIEEEEE 0mfdien etep”/ls-est of
gma, Saint Louis, MO USA). These cells wer
Whl%@l%%ﬂ&ﬁﬁBaFr%7?9?9?9iC@ 0 %3 G ﬁcéBE?%ﬁnlﬁ? Roupgcandidate

ft di h | 1 t h to the
R
trezateﬁ r%tﬁxr)é E@X;I%Ek%qtea fp%&) 1td|eogr18f t}t1e| gcanollda%tel QP APt in

(trans ndo hel i trigr t R ,and t he
> theﬁ%f%%a |5ﬁaé 8 n §?8£§a$§¢$éiﬂﬁﬁr8ué%£%{% cel | s.

1-2. TEER (Trans Endot hel i al El ectric Resistance)

10MIlicell-ERS (MI1lipore) was used to neasure cel

electric resi s r ul n
24- %téllg e%E?FQ% a%g§m§%%0n$%ehgﬁgs %#%ggngeeépxz?tlmm

expE@séﬂBﬁﬂ%édtggstﬁgrﬁf e Strated Rneradbaeeah@ LRENFkB gene,

plates, to Day 4 after the initiation of culturing,

respdie: GRILS WeELs measuredsFest&l ealitibc CAS regiiskanceHatster
five predetermned tinme points. First, the el ectrodes

10 Ovaiey ecesitlabisbi Zedt @ardktssedthe amgsaomhemeageLaomFxB. In
bl ank wells in which no cells were contained. The
greseas Wermnit, ohehl ankele! L $navasocatdredfeRtbbankth Themgn RAGE
all the wells containing the cells therein were
andniasBr ed toeaved tageh amdy tdie redgm gfepthde, the interaction
between RAGE and amyloid beta peptide causes downstream
signaling to induce NF-kB translocation, thus resulting in the
15 expression of the luciferase gene of the introduced pNFkB-

Luciferase vector within the cell. The expression level can be

measured with a luminescence spectrometer.

20
[Mode for Invention]

A better understanding of the present invention may be
obtained through the following examples which are set forth to
illustrate, but are not to be construed as the limit of the

25 present invention.
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20 neasurenents was called R sanple. The electric

resi stance of the cells was obtained by subtracting
WERWPARMLG rom R-sanple. As seen in FIG 3B, thRCHERRES/006089

wer e observed to increase in TEER over a period from3

hours to Day 4 of culturing, denonstrating that

stronger intercellular tight junctions were forned

wi th 25increasing of the culturing period. 1-3.

Reverse Transcription PCR (RT-PCR) The

expression of the tight junction peptides ZO 1 and .
Oo CEGAIHia : ek st NSHIBA tard hRUATIGy o 104G Ajga  Barrier

regard, the cells were tached fromthe upper insert
SYSF@quﬁinﬁrgﬁgﬁ%ﬂgﬁﬂhéiéﬁg—using trypsi n- EDTA on Day 4

after seeding and were washed with PBS. The cells were
obtai ned as a pellet after centrifugation and were

| sol at. | .RNA th f ' '
STl TR AR et
94 e AP 10,01 SREITIBE ABL 0, Vi BLEREDECclc o

a mﬁﬁf@sgféégi%%glnaBQ¥¥%¥§nus%Qrﬁi Q%ﬁf%ﬂﬂ df QE1PCR frer 5 ~
ust hg g

primer Sets tor targeti O 1 and Cccl udi n.

10 é%%séfééj!v}e%eaﬁgeého"% N @ Bfcudbecdesiariopt iFs)%@R§a}f>Pé for

conditions and prinmers are as follows. 15*
forﬁ?ﬁ?'Eh@n§aﬁ@vﬁ%%ﬁtTE§H§€Iéﬁg|£§‘:Ul4%Cbﬁ%o@LBra94ChiQrier,

m n” Pol ymer ase ain Reaction cycle 1) 94C 5 mn (1
the CYENSG) 3Cyeles2)vebNA danatusatitonyariAS, Sflisegensities for
various culture time periods in 24-well Transwell plates
(Corning) .

In this regard, the cells were cultured 1x10°, 5x10* and
2.5x10* cells per well in 24-well Transwell plates to examine
cell status. When cultured at a density of 1x10° cells per well,
the cells were too dense to satisfactorily adhere to the bottom
of the well and thus to undergo differentiation. Under an
optical microscope, the cells were observed to be poor in
status. At a density of 2.5x10% cell per well, it took one week
or longer for the cells to form tight junctions. Also, the time
taken for differentiation was extended. In contrast, tight
junctions were formed within a short time at a density of 5x10°
cells per well. The cells were stabilized and differentiated for
4 days in a Dulbecco’s Modified Eagle’s Medium (Hyclone, Salt
Lake City, Utah, USA) supplemented with 10 %(v/v) fetal bovine

serum (FBS, Hyclone, Salt Lake City, Utah, USA) and 1lmg/ml

12
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20DNA Annealing - 60C, 30 sec DNA

Pol ynmeri zation - 72C, 1 min(30 cycles) cycle 3) 72C 5
worRew9pit4eycl e) Priners 251) ZO 1 (PCR product : PGRERR@SH06089

pairs in size) Forward: 5'-TTTTGICCCACTTGAATCCC 3

(SEQ ID NO. 1) Reverse: 5'-AGCTCTTGGGTCATGCACTT- 3

(SEQ 1D NO. 2) 2) Cccludin (PCR product: 406 base

pairs in size) Forvvard 5' - CAGGTTCGCTTATCTTGGGA- 3'
Pe“{@éﬁjll Smc—jepﬁymwe%rsé)/ B - TEPSTAGOCARAGCCACTAT- ¥, USA) .

The{e PLET | UPS SRCREd R TIIE Tt soalr £ CReabR g tor - 3
hou%gea%&%gEk%dln Zéhge ld_r%9§@@ 5 angﬁiﬂ%p%g %T%U&E?nswell

ysS as descri albove exanples

pla?%gnqﬁ“%?&ﬁh?§§§§%%hgigQ% ééggyhg§lg%§88§§é5YI abeled
“”t@hél#8E§§€ﬁﬂFeo§Fkg§%? ?ﬁﬁ@tﬂﬁﬁﬁ @S shandalideq by TEER

materi a I nterce passage con‘parl son.

A@Mﬁdﬂth@@&lm e lKRQWAT O ntierhere) W tRTLBER,  and  the
formation of intercellular tight Junctlons was added

perhOa S ekl sthid e alheriwel Lisrte chRet ctreated with
15 mannitol. Thereafter, the standard nmaterials were

added to the wells, fol | owed by nmonitoring the

fl uorescence intensity in the | ower conpartnment of the

Tr apsiel TEAH aresnat EfGgiHaAn all nEesviat isc Gles2@tahbe pver

120 min. The fluorescence intensity was found to

I ncrebbeali ARSI mEMiblipbirgherwant enseéd i eso wemeasure cell

detected in the
electric resistance. The cells were cultured 1in 24-well
Transwell plates. From 3 hours after seeding, at which time the
cells started to adhere to the plates, to Day 4 after the
initiation of culturing, the cells were measured for electric
resistance at five predetermined time points. First, the
electrodes were stabilized and used to measure the voltage of
blank wells in which no cells were contained. The measurement of
blank wells was called R-blank. Then, all the wells containing
the cells therein were measured for voltage and the mean of the
measurements was called R-sample. The electric resistance of the
cells was obtained by subtracting R-blank from R-sample. As seen
in FIG. 3B, the cells were observed to increase in TEER over a
period from 3 hours to Day 4 of culturing, demonstrating that

stronger intercellular tight Jjunctions were formed with

increasing of the culturing period.

13
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20 wells treated with mannitol than in those not

treated with mannitol. FIG 3D shows results of FD40.
wo-20d0/05 B and FD40 were 376 Da, 4,000 Da and BEO/8&2008@06089

in size, respectively. Wen tight junctions are

formed, the materials which can pass between cells are

limted by the sizes 25thereof. Thus, the standard

terial b d , it ative
Contir of S2e TN oy ZABFET LM FGht X GREAT ons ar e wel |
f d, FD40 diff [ t hrough intercellul ar
spadBE (FOICESAR afd FDF dudito drieerendesR ot and
' : ti f ' t ] ti was
ocet i YR cabterhglert r ory e st s TRocRAC: GoRaRY  the
' I Lol 0 t
130 | OLETGALHLA 0BSA0E GRALeRSERL B SO IR o
usiﬁ% Ekgﬁéiﬁ—tﬂlﬁtﬁ S -Day 4 artEhe é'eee%llilnlgs af t%??%ééﬂ@a with
the experinments of Exanples 1-2 to 1-4 identifie
pBst i Ohhe | HBELE ORSrd oppRL: het waeny bEND. & cetdes- %&qti&chnauon

cells were therefore judged to be suitable for use i
andt hereonsdddictd 0 sl ae MeBL§1 bIREAD-tHATF BAr "B8hg a Trizol

EXAMPLE 2: Establishment of Muse bEND. 3 Cell Line
reaf¥et expresstorgnilumaikDRAGRas synthesized from the total RNA
using oligo(dT) .. primers in the ©presence of a reverse
transcriptase (Superscript II reverse transcriptase) and was
used as a template for PCR using primer sets for targeting ZO-1
and Occludin.
The results are shown in FIG. 3C. The descriptions for
PCR conditions and primers are as follows.
*PCR Conditions
Reverse Transcription - 42°C 90 min, 94°C 10 min
Polymerase Chain Reaction
cycle 1) 94°C 5 min (1 cycle)
cycle 2) DNA Denaturation - 94°C, 30 sec
DNA Annealing - 60°C, 30 sec
DNA Polymerization - 72°C, 1 min(30 cycles)

cycle 3) 72°C 5 min (1 cycle)

Primers
1) Z0-1 (PCR product: 594 base pairs in size)

Forward: 5’-TTTTGTCCCACTTGAATCCC-3’ (SEQ ID NO. 1)

14



10

15

20

25

15 A human RAGE gene (SEQ I D NO. 5) was
i ntroduced via a hygronycin-sel ective vector into

wh ENDoSI4eE] | S. PCT/KR2008/006089
Fi rst, t hehydronyci n-sel ecti vevect or wast he
pcDNA3. 1/ Hygro(+) vector (lnvitrogen, Cat no. V870-20)
shown in 20 FIG 7. The human RACE gene and the

pcDNAS.l/F% rq%ﬁ) vector were separaggl di gested with
the tREVFESET i CTih 16 GAEECATRECAR TS ko bFE2 £ o Mowed! by
[ ' h [ h f a li )
Thgaﬁfgﬁéﬁ%ﬁﬁgﬁrﬁ i et pets ?a%%ﬁ&a?sf AR Ve

: . D .
E hgsa?%tr%'#%sagyi‘-?%\?ﬁg@?éﬁf%%”{%@@a?% o I.efnﬂv ROl aln,
Cat . 1 . . . .
et el e sk oGP ARt PP Y. )

2009/ 051410PCT/ KR2008/ 006089 015). The bEND. 3 cell s
were cultured on plates containing hygronycin (200

Po/ Ly AVBERCOsofabs s diRA Throloh O es Lol MBdr addRle

i ncubationfor 2 - 3 weeks were picked and cultured in
br otRe t Se B8 aRldsscaqeal bnl tRe expdesSIdYg Ahgehumapanswell

RAGE gene. HAfter many passages, the cell |ine was
plat@inchd @ustabby BXPrestys as described above examples. F-Na
(10 pM, Sigma, Cat No.28803), FD4 (1 mM, Sigma, Cat No. FD4),
and FD40 (25 uM, Sigma, Cat No. FD40S), all labeled with
fluorescence (FITC), were used as standard materials for
intercellular passage comparison. Mannitol (0.8 M), known to
interfere with the formation of intercellular tight Jjunctions,
was added to some wells while other wells were not treated with
mannitol. Thereafter, the standard materials were added to the
wells, followed by monitoring the fluorescence intensity in the
lower compartment of the Transwell plates at regular intervals
of 20 min over 120 min. The fluorescence intensity was found to
increase with time, but higher intensities were detected in the
wells treated with mannitél than in those not treated with
mannitol. FIG. 3D shows results of FD40.

F-Na, FD4 and FD40 were 376 Da, 4,000 Da and 40,000 Da in
size, respectively. When tight Jjunctions are formed, the
materials which can pass‘between cells are limited by the sizes

thereof. Thus, the standard materials may be used as positive or

negative controls. For example, when tight junctions are well
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t he human RAGE gene as assayed by Western blotting

anal ysi s. EXAMPLE 3: Assay for Antagoni sm
wWERdvoOFenCy agai nst Transport of Anyl oi d beta REPKRA®S/006089
Using Mmc BBB 10 Candi dat es were assayed for

i nhibitory activity agai nst RAGE by neasuring the
fluorescence of the fluorescence (FITC)- | abel ed
anyl oid beta peptide (beta-Al a-Anyloid beta-Protein,
formad - #R40FIGHC feas) ugat pdPTagednroagh NeLerFebgs apoBpaces
Bachen) 15whi ch passed through paracel | ul ar pat hwa
fromi Fnla podi Aedceneetqpdet Foifdicsr .in proteirngiggmanihen the
RAGE- overexpressing cell line was cultured at such. a

forpahtdht?lat o rmgffélaﬁﬁewa?néev%%rweﬁ sWeNPLhP At ebaroe
to f tight |j ti f whi ch th |1 r e,

o4 U B GOLEY bt waEF otbs SORE" Sest B g Rt rg c RPFeF pgtilar
ich Fl .- T.C i t | Qi i_d .

o o B s R o L8 Ao PE - B St ggemacion

I , but in conbination with a candi date,
of ?%&tlﬁeﬁg}cﬁggggfoup. The fl uorescence of the | ower

compartment was neasured at regular 25intervals of 20
mn over 120 mn using a |l um nescence spectroneter.

TheTB$Dr9§QP@§ 35%53n%8”@§5ﬁdtMétQxﬁéﬁﬁﬂéﬁt&oo%h@xamples 1-2
to 1-4 identified tight junctions formed between bEND.3 cells
and the cells were therefore judged to be suitable for use in

the construction of a mimic blood-brain barrier.

EXAMPLE 2: Establishment of Mouse DbEND.3 Cell Line

Overexpressing Human RAGE

A human RAGE gene (SEQ ID NO. 5) was introduced via a
hygromycin-selective vector into bEND.3 cells.

First, the hydromycin-selective vector was the
pcDNA3.1/Hygro (+) vector (Invitrogen, Cat no. V870-20) shown in
FIG. 7. The human RAGE gene and the pcDNA3.1/Hygro(+) vector
were separately digested with the two restriction enzymes Xhol
and Kpnl, followed by ligation to each other in the presence of
a ligase. The recombinant human RAGE-pcDNA3.1l/Hygro(+) vector
thus obtained was transfected into bEND.3 cells with the aid of

TM™

a Lipofectamin'™ LTX reagent (Invitrogen, Cat. No. 15338-100) in

combination with a Plus™ reagent (Invitrogen, Cat. No. 11514-
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WO 2009/ 051410PCT/ KR2008/ 006089 aver age of the

nmeasurenents (FIG 4).As shown in FIG 4, candi dates
W@20024514265 and 32 were found to have i nhi bit or RBCT/KR2008/006089

activity agai nst RACGE because the fluorescence-| abel ed

anyl oid beta peptide was detected in lower levels in

the lower 5 conpartnent than was the control (wth

candi date 24 being the highest anong them 60% passage
0154s compar &FCo 310084 for VERR COHEHSEFEY. 9™ Brebeer contalmng

detail, first, a Krebs- Ri nger bicarbonate buffer
hyoparyetn & 4haio/sde . ANBESTEA0GAT WA - préfarl ed %ﬁ%&n&%dfomed

solution for candidates. Separatel t he
aftﬁﬁeenc%tje%régg. o cel | 65k o {ﬁtm%%edata%ddsﬁ@mﬁd in

orofBihr ERERE b PRect T Lkt 1 SuiBeing PR MRRGh Race gene.

Aft%gﬂﬁéméﬁ%%é%é A .
thec§?§ uIIy %Fgg %QQF%gaﬁgséé?$%§#%nnbgngﬁ?%yéfs
of K buffer was added to the | ower conpartnent.

regular intervals of 20 mn, 200 pl aliquots of K

buf fampﬁme gol I geted fegm thﬁd@dﬁ@@@@ﬁk&@ﬂ& ovgr;amst
2 sanpl es plraced rn a |
TraﬁE@éﬁt(&@Z%@ﬂbadSE@ﬁaqa#miﬂ@ v31496)irand gaBasur ed fOf

flTuorescence 20 uSing a Ium nescence spectironeter.
The passage rate of a candi date was expressed as a
percentage of the average of the five neasurenents
rel abhdeddted hecayenageyed doeonthabitdsy shewnvity FEGainst
4, candi date 24 was found to be nore inhibitory of
RAGRAGE trrasucandi thtesléor@iane 3F ashadefbraviesednby t(AETC) -
| ower average 25fl uorescence intensity detected in the
labkborr anphplat tirerst {G0%pasbage - Aé@tﬁmquyﬂuﬁaiarérgﬂein, aa

relative to 100% of a control).
1-42, FITC Conjugated/Tagged, Cat. No M-2585.1000, Bachemn)

which passed through paracellular pathway with a luminescence
spectrometer.

The human RAGE-overexpressing cell line was cultured at
such a concentration in the upper inserts of Transwell plates as
to form tight junctions, after which the cells were divided to
two groups. One was a negative control to which an FITC-
conjugated amyloid beta peptide was added alone. The FITC-~
conjugatedamyloid beta peptide was also added, but in
combination with a candidate, to the other group. The
fluorescence of the lower compartment was measured at regular
intervals of 20 min over 120 min using a luminescence

spectrometer. The two groups were compared with regard to the
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ot her candi dates showed about 80% passage rate.

Thereafter, the cells were analyzed for TEER and no
wepwagesitwer e found before and after the fl uorBSHER2Z®S/006089

assay, indicating that the increased passage rate was

not attributed to 5the interruption of tight junctions

by the toxicity of candi dates. EXAI\/PLE 4.
Construction of System for Screening for nyl oi d
avepaga Péptite PAREFEGGS Uity Dblnst rpéana?@vghartpng?m 4
10Structure NFKB transl ocati on was c
cangyfyleeh SystEis Ereaft’éd %@sﬁéec‘iﬁ vEPY i (R ]ﬁ‘i‘/n:Peol dnBé}Pjatory

tid | ' nbi th t
e LR ofeBL PP  BoSGIRL TR SR B P, s
Co- Tran %ect ed w dt\%eH%ngn RAGE, and NRFKB

betﬁ NFREE Lt efdse ( FI'G J5 "and lae Vﬁ& ffan lﬁAGEh geg e nleOwer

contSHEy S SR B0 LB (Chyfemec e Qg e

highest among them: 60% passage as compared to 100% for the
control). In greater detail, first, a Krebs-Ringer bicarbonate
buffer (K buffer; Sigma, Cat. No. K4002) was prepared and used
as a solution for candidates. . Separately, the human RAGE-
expressing cells were cultured at a density of 5x10? cells per
well for 4 days in the upper compartment of the Transwell plate
to allow tight Jjunctions to be formed. Then, the upper and the
lower compartment were washed twice with the K buffer. 200 pl of
a solution of a candidate in K buffer was carefully poured to
the upper compartment while 1 ml of K buffer was added to the
lower compartment. At regular intervalé of 20 min, 200 nl
aliquots of K buffer were collected from the lower compartment
over 2 hours. The K buffer samples were placed in a white plate
(96 well, SPL, Cat. No. 31196) and measured for fluorescence
using a luminescence spectrometer. The passage rate of a
candidate was expressed as a percentage of the average of the
five measurements relative to the average of a control. As shown
in FIG. 4, candidate 24 was found to be more inhibitory of RAGE
than candidates 6, 25 and 32 as determined by the lower average
fluorescence intensity detected in the lower compartment (60%

passage rate of candidate 24 relative to 100% of a control). The
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To begin wth, an enhancer DNA (enhancer base
sequence: (TGEGEGACTTTCCEC)5), which is effective for
WO pwexpiessi on of NFKB, was synt hesi zed. Thi sSPEHKRAWE006089
was inserted into the MCS (nmulti-cloning site) of the
pLuc- MCS vector (Stratagene, Cat. 25n0. 219087). Wen
activated under various stress conditions, NFKB
|l ocated in the cytosol is translocated into the
othayctatkidargs hPECMEROUAN SREKR? JEHHE WasScl oned at a
position adjacent to the enhancer | abeled wth
f | ubrestitcigenthesFanat HEranaAnadrERt fhe (,I@%Rs and  no
were stressed coul d_be assessed by asuring the
chaffitigr Be5ent q FEenT LS The ENFRBSEUCH For AbEOVRTT TS niEsay

. 5constructed was.introduced i he CHO cel.l L i
P E RO W e RAGE 15 GECABI T sho&° mITat oG- EeppEed o

lin -t r.ansfected w h ~ a . L
theco%ﬁgéglégPE%h ﬁﬁi éﬁ%ﬁﬁed%gﬁgtgﬁﬁﬁ tﬁg QF§§Of§Q§ic1ty ot
canklpofectam nTM LTX (Invitrogen, Cat. No. 15338- 100)
I'n conmbi nation with PlusTM (I nvitrogen, Cat. No.
11514-015). 10 The CHO cell line with human RAGE
i ntroduced thereinto was established in the sane
ManpRAMASE | 1t the Smuse: BENDE 3sgeldm tiansfoeariny £Hr RrAGE-
hunman RACGE. AS descri bed in Exanpl e 2, the human RAGE
AmyUENe WaSal Nsept £k | Nhe cthetr NyAr Bieign- selestdaseh VeEE0iling
WhitTh Was in turn introduced i nto CHO followed by
strd&setecti on on plates contai ning hygronycin. The
coloni es thus

NFkB translocation was compared between systems treated
respectively with amyloid beta peptide alone and in combination

with antagonist candidates.

4-1. Establishment of Cell Line Co-Transfected with Human
RAGE and NExB

A pNFkB-Luciferase vector (FIG. 5) and a human RAGE gene
were cotransfected into CHO (Chinese Hamster Ovary) cells to
construct a stable mutant cell line.

To begin with, an enhancer DNA (enhancer base sequence:
(TGGGGACTTTCCGC)5), which 1is effective for the expression of
NFkB, was synthesized. This enhancer was inserted into the MCS
(multi-cloning site) of the pLuc-MCS vector (Stratagene, Cat.
no. 219087). When activated under various stress conditions,

NFkB located in the cytosol is translocated into the nucleus. 1In
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formed were anplified in broth. 4-2. Luciferase
reporter assay In the cell line wth human RAGE and
WOPRKNB0§E1G r ansf ected 20 thereinto, prepared | PCEKRAGIBHO6089

4-1, the activation of RAGE was determ ned by

nmeasuri ng the expression of the Luciferase gene

conjugated to the RAGE. The cells were washed with PBS

cand a cell lysis buffer (40mMtricine (pH 7.8), 50mV
Ching¥3S, 23av NEIFA, ISIRMYRES On%ﬂﬁﬁ?ﬂﬂ'pQ%%tﬁqptéﬁJ%?i@@ to the

ragie Tt g Lve Lol g Asd Lt n gl sl o).
24 T t f II d bat t

I L R T
L of th th [ d

eroBfe Bl £ 45R0TS oB! gher oc v yell s o

B gl M o e -

witR’ @AGEOLﬁ'&u bothamepol ystyrane tube LBD Eéh‘éo@o—t\%éﬁgfected

m noneter was used to read entire 24-

Wltﬂr ﬁ[h%&\ﬁ' kaBkakas *NI@K% hoqh@ Wk oA s b ot QG a»asoncéffﬁeed out
of 10-30 sec per well. The control in which anylo

witRetBe PEPYI e W& 55 Pé@danaln@ﬁ%@bomlt@oaégh tyei fﬁ633@5338—
expression |level due to 10 the interaction between

100 RAGE ctidhiary i eh dvbet 21peft i(devithogant ast., nehen1514-015) .
anyl oi d beta peptide was added in conbination with

candhdate 2411a 1l awewi tichiremrasacex phessdated evelreaso was
nmeasured, indicating that candidate 24 functions to
estainhi diidd RACE-thry| sintk bebangeptbdein ntee actouer. WHHND.3 cell
Taken together, the data obtained through the assay
trafipfommchgoris nhefidn cRBARY agai Psiscampedi dnbeb@ampept idde the
transport and the assay using the downstream signaling
hum@mrd@ﬁﬂ?egdéﬁndéﬁ?aﬂésﬁﬁéﬁdth@“éysﬁéﬁ1HaéﬁdméﬁlphéeleCtlve

mmc BBB in accordance with the ,
vector which was in turn introduced into CHO, followed by

selection on plates containing hygromycin. The colonies thus

formed were amplified in broth.

4-2. Luciferase reporter assay

In the cell line with human RAGE and NFxB co-transfected
thereinto, prepared in Example 4-1, the activation of RAGE was
determined by measuring the expression of the Luciferase gene
conjugated to the RAGE. The cells were washed with PBS and a
cell lysis buffer (40mM tricine (pH 7.8), 50mM NaCl, 2mM EDTA,
ImM MgSO4, bLmM DTT. 1% Triton X-100 were mixed and five-fold
diluted in distilled water) was added in an amount of 50 uL to

each well of the 24-well Transwell plates, followed by

20



10

15

20

20present invention can be very useful for screening
for RAGE- anyl oid beta peptide interaction inhibiting

woreqoeosales. Ecuansl [C ai m 1] A PET/RRa008/006089
screening for a RAGE-anyl oid beta peptide 5interaction
i nhibiting material, conprising: a) preparing
a RAGE-expressing cell line; b) culturing the
cell line in such a manner as to formtight junctjons

inchedwedh @lel FeON ntapargperccdfparPBhn &P ﬁleTﬁ‘a}hsW’éﬁ cells.

| ate; 10c) adding an anyloid beta peptide an
5~2Banbi 41 8¢ o@e%rﬁhbﬁpﬁnﬁgoméﬁuénﬁ@mﬁf { figged  with

|ntera tion to the upper conpart Tr ans
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0. S%th@b\,el F&rﬁﬁaﬁ ,Sﬁ I%nb’ﬁ%ﬂ%gfd %gﬁp%&&ne%t I?]II/I tc:ggnzyme A,

0.5mM luciferin) in a 5-ml round bottom polystyrene tube (BD
Falcon), after which a luminometer was used to read entire 24-
well Transwell plates in 2 hours with an integration time of
10~30 sec per well. The control in which amyloid beta peptide
was used alone showed .a high luciferase expression level due to
the interaction between RAGE and amyloid beta peptide. In
contrast, when amyloid beta peptide was added in combination
with candidate 24, a lower luciferase expression level was
measured, indicating that candidate 24 functions to inhibit

RAGE-amyloid beta peptide interaction.

Taken together, the data obtained through the assay for
antagonism efficiency against amyloid beta peptide transport and
the assay using the downstream signaling structure demonstrate
that the system based on the mimic BBB in accordance with the
present invention can be very useful for screening for RAGE-

amyloid beta peptide interaction inhibiting materials.
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15bet a peptide concentration obtained in the | ower

conpartnent when no candi dates are used. [C aim 2]
wab@mstdndd according to claiml, wherein the PEI/KRRI08H6089

I's 20nouse brain mcrovascul ar endothelial cells

(bEND. 3). [Caim3] The method according to claim1,

wherein the RAGE is human RAGE. 25 [C ai m 4]

The net hod according to claiml, wherein the anyloid

beta peptide is |abel ed [GuA™8)f| uorescent materi al .

[Claim 1]

A method of screening for a RAGE-amyloid beta peptide
interaction inhibiting material, comprising:

a) preparing a RAGE-expressing cell line;

b) culturing the cell line in such a manner as to form
tight Fjunctions between cells in an upper compartment of a
Transwell plate;

c) adding an amyloid beta peptide and a candidate for
inhibiting RAGE-amyloid beta peptide interaction to the upper
compartment of the Transwell plate; and

d) comparing a concentration of the amyloid beta peptide
in a lower compartment of the Transwell plate with an amyloid
beta peptide concentration obtained in the lower compartment

when no candidates are used.

[Claim 2]
The method according to claim 1, wherein the cell line is

mouse brain microvascular endothelial cells (bEND.3).

[Claim 3]

The method according to claim 1, wherein the RAGE is human

RAGE.

[Claim 4]
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[C ai m5] The nethod according to claim4,

wherein the fluorescent material is luciferase. [Caim
W@?2009/051410 A system for screening for PCI/KR2008/006089

RAGE- anyl oi d beta peptide 10i nhibiting material s,

conprising a RACE-expressing cell line which is

cultured in such a manner in a Traswell plate as to

formtight junctions between cells. [Caim7] 15The

systlem Beeordiangoreieparm 6laitheleiaté "céPP PIHECTS beta

bEND. 3. [C aim8] The system accordi n% Eo cl aim 6,
PepiHt eish l@ﬁ@l%&@% ShurRT 2BRAEE naterial.

[claim 5]
The method according to claim 4, wherein the fluorescent

material i1s luciferase.

[claim 6]

A system for screening for RAGE-amyloid beta peptide
inhibiting materials, comprising a RAGE-expressing cell line
which is cultured in such a manner in a Traswell plate as to

form tight junctions between cells.

[claim 7}

The system according to claim 6, wherein the cell line is

bEND. 3.

[Claim 8]

The system according to claim 6, wherein the RAGE is human

RAGE.

[Claim 9]

A method of screening for an antagonist against RAGE-
amyloid beta peptide interaction, comprising contacting amyloid
beta peptide and a candidate for inhibiting RAGE-amyloid beta

peptide interaction with a «cell 1line co-transfected with
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[Caim9] A nethod of screening for an antagoni st
agai nst RAGE- anyl oi d beta peptide
WO 0803319 on, conprising contacting amnyl oi d 25MEE/ER2008/006089
pepti de and a candi date for inhibiting RAGE-anyl oid
beta peptide interaction with a cell Iine
co-transfected wth reconbi nant expression vectors

respectively carrying RACE and NFKB, and neasuring _an
recaRipt R oR*pEITTI of SNFKRES  [EIRAGhIY Y51qﬁ;q¥épgo GE and

ccor to.claim9, wherein the recamin
NFKgxp?(§§ﬁ W &BP 0P ISR ORFRE" CHh A ngg Iu0|ferase

gene at a position adjacent to the NFKB gene. [Claim

11] 10The nethod according to 9, wherein the cell Iine
'S akgkgkgg%hnese Hanmster Ovary) cell Iine.

The method according to claim 9, wherein the recombinant
expression vector carrying NEkKB comprises a luciferase gene at a

position adjacent to the NFkB gene.

[claim 11]

The method according to 9, wherein the cell line is a CHO

(Chinese Hamster Ovary) cell line.
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