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[14] T 1S MWM B AEQ 38 7 7kE o) A7 TP Eyol| A @& A 7HS
HolErh M= A e AlREE WEHIY dlo) Bl = E i + SEM 4l

YA T (n=10/1).

[15] T2 FolE E v AE A A MWM 2 H HAEES 3%
Zlolth. MWM Z 2 B H AE(EFHFo] Al AH) &<t Fl o] sld
AR A g2 T, A ZE 205 Hol o) glo) B = Ll + SEM ahs
YEFA T n=10/37). -2 4d; #+* p< 0.001.

[16] ¥ 38 o) 5 & 2 A 3k APP/PS1 AD-F. &l wp-g-2of| A @] 71e) & o] of 3k
LaRE Ao aiE Prtstr] Y&l FalE Y-u 2 AP al] B AE 9
AE Bol=), o= H 1t + SEM #h(n=10/7")8 YEFIITE §-2] A, #0k pe
0.001.

[17] L da A 4d=9- 2 12-70€ # vA 2] WT, 2 HEA| (Veh)- BE=
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p-AMPK % SIRT! +F 9] | 2H 58 #4-8 Hol &t @ AW EI(1508/g of
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alternation) Bl 2 E & o] -&3}o], A7) vpg-Ao A AR E S y|old A sk sd
e gk who] 7)s& RIS ThE 1 WA &= 3).

3FH, AMPK(AMP-activated protein kinase) 2 SIRT1(the

= 1
tAbel 71l e B ke 2 R whd A o] sl=d], & e 2=
o]2] gk AMPK ¥ SIRT19] A& g oax 7]elH 4 R
T ATk o] A ARl A Aol = L ARE S A Y eklE v,
KeR o LH
AA

AT AMPK 3 SIRT19] 4] o] 3] 4 5= A& &<l8)
Q2R ELE A ¥] 53l AMPA(a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid) 5=-8-A] -1 7l mEPSC(miniature excitatory postsynaptic currents) S =74 ¢t
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g o A vl e G B Sg5t] gk Al A" ES AP A4 4]
< U Ao Al gl v %E% H}O] < =(Bio-Rad) ¢+ &
7] E(Bio-Rad Laboratories, CA, USA)Z Z} ARt} 5220 mg) <]
B2l -S- 4-12% Bolt™ 1] 1] 2l (Novex, Life technologles)fﬁ SDS-PAGEE
&5t 01 PVDF % 2. =& o] ARt} ] 5 o] A A& &0l 7] al 7]
2 5% B A -2 &7 (blocking) 3}l U 2} 3}A| 2 4°Co| A HHA]
SAZ T AR A} A= oh- ) Ak 3bp- ', 3-PSDOYS,
A 2~ 5po}A)-3, &-p-Akt(Ser3), &-AMPK, &F-p-AMPK(Thr!2) 2 &F-o} A &l
p53 (Cell Signaling Technology, Inc.), &-o}bd 2 o] = C-dyt, 3-BACE-1,
}-SREBP1 & 2, &-NMDARI1 & 2, }-p-EF-$-(Ser*3), 3-PARP-1,
SEA| Y Eglo] Al, 8F-SNAP-25, &-SIRT1, &-ADAMI10, 3-p-GSK3B(Ser®), 2
3}-SNAP23 (Santa Cruz Biotechnology, Santa Cruz, CA, USA), 3-APP, 3}-sAPP-a
2 3. ADAM17 (Abcam technologies). Al 2 & 3}aL & &5 374k & A~ (horseradish
peroxidase)7} A 3+ o] 2} g} A o} HE-SA| 71 3 A 2 A} X] % (Amersham
Pharmacia Biotech, Uppsala, Sweden)ol] W&} ECL A] oF-& o] 8-3Fo] @il z o] &
Az X-#lo] 55 ddshar Al 1v}F 2 (Sigma Gel) 423 E 9] ©(SPSS,
Chicago, IL, USA)E o] &3 =g o2 uf F L& #4315t

ot FE': 24 oA ok

O

he}

ERERRER B ES LY

ol ol B wa g gelahy] Slahel We 93w 25 A S
TR Tk vk e 22 AEg DY) 98k, ‘:’1 A D07 2 e 4%
ey 548 =2 A4 FHF-(transcardial perfusion)®l] 2] 3l v}-$-22 ¥ &

175t 4% Tt EE LU B 52 7241 3F B9 W B 51 3 F 4oC, 7241 7
&< 20% L E 2 (sucrose) & & 4 T 371 & OCT(Optimal Cutting
Temperature) 7 3} = (compound)(A.O, USA)ZE A 7|21, A A A= I
<, CM3050C =12}o] @ 2~ Ell(cryostat)(Leica, Germany) .2 FAH O 7
A3 th(14 mm). 7] 27 A 3H & ProbeOn Plus %% &2} 0] = (Fisher,
USA)Oﬂ ‘l‘/\/\q
H o g WA A Al A 2 o5 g 2% AH g £

£ eFo| =& 0.01M PBSO| A 154 5 <k 23] Al 33Tt
3 2 g o] o}l Al (proteinase) KE AH ol Hal &efo] =& 37°C o 4| 541
geAgsdet. 15 24 AHE ES7 §95% 1T 94 €4,03%

5

=

Ot
uly

Y

}

E )& X-100, PBS]el 1A 3F &<t &d2-A g stt. 47 Sefo| =28 A

A 7] AR ES A 7<=k upe; D 3ol A whA gk g g &
A}2-o) A 9047+ 22F TRITC- H+= FITC-ZA % s-A|(PBSO A 1:50 3] 4]; Santa
Cruz)$} &7 LA 83t o) 5 A& 8, B2 2= 529
T35t} A} 7] £ 2Fo] = 1= Prolong Antifade A| ©F(Molecular Probe, Eugene, OR,
USA)I} gHA LA AL B A Sefol=E 5%

olt
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] o] #] F= A8 1] 7 (Flouview FV 1000)S o] &3] g215} 91t
ofl 2olE Zeta« HREG S G F i Aol A AZ+3lsl T

HH-Z 0.01M PBSO A 10%-7F 23] A28t 3 Ao A 1057t 4141 3F

El o Zepdl § golo] St} AHL 1 T 70% o §H-2-of 5%-3F %:Lﬂ, Eol A

23] Ao a1, Pl(propidium iodide) = thH] 3 A3l AWM & H O
e84 B o)A, AT = o|u| A ] A E o] TE R

ri}m

AFE = T AL AZEYo)E ¥4 3l 31 I0D(Integral Optical Densuy)?._/\ﬂ
FAsA T Fol ) A ol] ofF Ro| = EHef A o] M-S g o] ] ]
AL EY ]S ARgato] A #Fstet i

A Aol 6: A 7] el et

FAAM 754 AW AS 8olaly] 9] Av] Aelshs B4 5359 o)
WA E19 22X 2}+-& 2] (Sprague-Dawley) 2l EZHH #2] ¢k =0 djv} w3 &
150 M| 3 /mm? ¥ =2 0] %8} S tF. mEPSC(AMPA receptor( AMPAR)-mediated
miniature excitatory postsynaptic currents)+= 5/ %] 1 & A -4 3% (whole-cell)
148 0183l 1S SlsiTh U 84S ASLE o A AL
SMQO 2 &9 t). oF &3 %] 200A = X]-Z 3 3= Z2£ 7] (Axopatch 200A
patch-clamp amplifier, Molecular Devices, Sunnyvale, CA)E o] &3l 54 &
aaleleh, A, W, v s 9 A F o] T AW BHs IBM-5 8 7 E o) A
pClamp A3 E 9] 01 7} 7] A 2] Clampex 0.2(Molecular Devices, Sunnyvale, CA)<}
317 Digidata 1322A Q1E| 3| o] 25 o] &5} 343} t}. Clampfit(Molecular
Devices, Sunnyvale, CA) % Prism 4.0(GraphPad, San Diego, CA)E ©|-8-3}<]
tol8 & EA ekl th A= SF 710 A 4-5 v A (Bessel) BE E o] &5} 2
kHzol| Al A 5>3} - (low-pass) -éﬂ £ 3149t} AMPAR-mEPSC+= ImM
H E 2 5 A ¥l (tetrodoxotin) < H 7Fshal U] 2 9o F 8B Aol A Cl 3 &
FElER ¥ FRIEC] -70mVE Al e gtegA [y Ayetdos
ettt A Wl 715 S AEA A )S s 2 mM): 125 Cs
| ¥+ 3 1] o] | 8 NaCl, 10 HEPES, 0.5 EGTA, 4 Mg-ATP, 0.3 Na-GTP & 5
QX-315 Cl1 (pH 7.25 with CsOH, 285 mosmol !).A| 3 9] 7] & &N T} 5=
F 83t mM): 134 NaCl, 5.4 KCl, 2.5 CaCl,, 1.2 MgCl,, 10 D—%%ﬁ—i* 210
HEPES (pH 7.4 with NaOH). 2} 2} 2] A| 3 of] tl5}e], d] o] B] &= 2KH| A L ¥ 5} aL
Clampfit 9.0 4> 32 E €] o] (Molecular Devices, Union City, CA)°l| A A 8 ¥ =

=

HEZ g o] E- 7]HP 28 AW 2x AR B dae]ES o] &5he] BaEgdt) 4]
AT E ol o] AEH Z7re] A4 mEPSC 1 tEF4] Q1 & 4o

Al 2= o) A O]Oﬁjr: GG R 7 E = BRI A o el A|ZHA o' A HE
A3 s Al ZF E 5 (rise time criteria) & TFSA] 715= 300 7] 2] oA 44 <1
mEPSCE 7} Al ZZ27-E] 413} G1th. AMPAR ¥ 7}l EPSC %1 %-& -70mV # 7
g Ao A FA4e ) HlolH & & otof] 2ol A g 31529} $1A] HA + SEM
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o2 AlFEch mEPSCY 74 €& 3/ (cumulative probability curves)+>
Clampfit 9.0 2~ E §]]o] L Prism 4.0(GraphPad, San Diego, CA)E ©]-8-3}
Artedh F w9 v LS Y8 A/FEE +H2AEE A6t S A4 4

2143 & p<0.05°] T}

AN 7 B A

FAAg vpg-2 ] TRA O] E 2 SHSYSY Al X &8z oA 24 3=
AMPK =& 5748171 flste] Al zARe] A3 ¢l w2} CycLex AMPK
FholttolA] WA 7| EE AFEEHSITE ] SR AV o] E E Al E &3 & AMPK
AL &3 % 450nmel A 71533l

A z=AFe] 2] & e whe} HDAC Fluorimetric 4] 7] E(Enzo Lifesciences)S
ALg3te] w922 ¥ SR Ao E H SHSYSY Al &3] &0l 4 SIRT &4 &
AT B T4 440/460nm 2] F 3 E, 350/380nm 2] ©] 7] (excitation)
el A Sk

A3 o 1; APP/PS1 F1-&-20 4 @ AR EIS] 7] g D 91X 7HA4 ) gl s vhof

75 &9l

By 252 H A MWM(Morris Water Maze) | ~E 2 Y-u] 2 2}k
Lol (Y-maze spontaneous alternation) | =~ E & o] &5} o] o] 5 {-% 2}
APPPSI 7128 9 B 58 A8 29 rh g ool avlel e v]elE g
st ol tfa 0 2R Ele] B ke ISR 1 WA 5 3). Eol A
SoEon BE ALe A 1A §AA7F HFE A 2L b FWT)
w5 2230 APPPS1 P} §-227) ok 71 U] ARG Ahol 7} wlu 55 ok,
29 A= L APl 7E A S e ST o] Bl 9t A atE 53 APP/PS]
wh- 2o 3= ok ol Hlal B3k 710l 2 Sl Aol Aojurhs A
o 4 931 o)), 2wl el e FeNev] Aol F Bl sE 3AR R
Q=R E& APP/PS1 mh§-2=0] o 5k qith
APP/PS1(0s) AF-5-2== 44 A of] &5 AL
2 5)ell & X €4 0 & APP/PS] Ph-g-20f] @ 2R H
15 Abolol A ke] kol 7k A7 AL Bl

n

o~
©
zjy H

g G7] Bl 2=E o] %o ZHlFEo] AlAE ZE H(probe) HIAEEE 8317]
}7] H2EE AR npg-2ol Al T3 7|3F F 24 9] F24717HS =9k
| AEo A WT, LR E 1A @ o 2T E-S A sk APP/PSI
npg-227F o] EA P E AREHel A A8 g A S ZH2E 35.80%, 17.60% 2
24.58% % oW (% 2), o] = QAR El &7} APP/PS] k-5~ 9] A7) 7F F 7k
71999 9 ghgsd Adhs gaA v 4S9 g,

Lo
O>’
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—

U5 0 % APP/PS1 V-2l A @7] &3k 7] = g o] o ¢t
235 &35 A8 YR HAES 35t A4 M a4 gol B
Eoi7k S8} 7t Foll Eoigt HA| S5 7] F6ke] AXbstith A el 39 F,
WT, 2R u A g @ @ 2RE-E X2 gk APP/PS] nh9-220] W3} M85
242y 5 39 e o] Yeb vl @ 2 FE v 2] vpp-221= WTol| H] &
AEA W37 A aE o, @ ARES A e 3 nkg- Aol A = Ak
Hskgo] 35 EE AE G = AATHE 3). o] = 7] e 2wd A et
APP/PS1 v}-9-~9] ©@t7] &7 7199 A3S A Atk AL eIt
AEAHOR 0 2R H Xz APP/PST wh9-220] 7] 1k 7] of =, @] g3t
] ! 37 o2, 7198 23 £ gred e

E
91 7

F

N

o _L%
olr
5
12
N
N,
DX
m
&’L
i
>,

=
L

5 | o 1
I O A~ 3] = OO 5 o) M
NN EE 2B S5 AL 08 FAT 5 YA

O}I_, HIU

AH A 2: 0 2R AMPK ¥ SIRT1 84 § %= &3 g9l

AMPK(AMP-activated protein kinase) 2 SIRT1(the
NAD(+)-dependentproteindeacetylasessirtuinl )= Al 3£ 2] ol %] 72| g A=A
ol o] B4 oA Aol HAE At A re] B4 o) 2 s
He) 7} ol A o 4] thAte] o & S 1 X124 BHe1s}] 918ke] AMPK
% SIRTIS) &) 9 G155 248 351, 41 2 ool o

FolA 2438l AMPK(p-AMPKa(Thr!2))2 SIRT12] =] WTell H] 3|

APP/PS1 2 APPsw "h--2=0| A] GHt}i= A1 &8 4= A A TH(E 4a WA 4d).
AR AR, F 34 7| EE o] &5te] nhg 9] ¥ & XA ] o] Eel A AMPK
2 SIRT19] &4 & ZAFSH A3k WToll H]5Fe] APP/PS1 vF-3-222] & 2% of| 4| ZF
a9 $o) U whe 1o R FRAAYTHE S Y = 6). ol el Ak 7)o
2 Il APP/PS1 % APPsw h--220)| A 1 o] o] 4 %] T A}o]
o

—_

AR QAR S ‘Jalé} i& ™ 97l ® WT mh--2= 2] afjwol A
p-AMPKa5 70| S7FE Ath(%E 7). T3 Q2R El el R E v A g7
H)alste] 971 2 1270 € H APP/PS1 ' APPsw n-$-2=9] 51| 4 9 g m}o] A]
p-AMPKa ™ SIRT19] =5 F7HE o] EATH(= 4a WA 4d).

npz7EA 2, B Sy 25 QAR E K g ot vl alshe] 9 AR ELE A g
92 1271 ¥ APP/PS1 v}-9-222] ¥ & F A Y| o] E(homogenate)l| 4] == AMPK 2

SIRT1®] 24 Z7hE BAI(E 5 2 S o).
T3l 2 ~w ¥ o] AMPK ¥ SIRT19] 84 745 W= %719} T

AHEL o
BB ol B 5 ATHE AL ARFRT. 181 A oA LS
G ows /108 W S55E AL BT £ gong ¥uye
SARES TR 2YBL 0 32 U 855 Y Pl 59 mvt
grhz A2 g 4 gsin
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A8 o 3: APP/PS1 7} 9-2 0] 4] NMDA ££ A 2] A4l 21 NMDAR 34 9]
ArA o glsk e 2R Ele] F 3 &9l

[e =4

7199 B ek 3 gl sbo] Al 2 7FA A (synaptic plasticity), Al ¥ 2= @A
1 719 Y 7]5-& 2438 N-1E-D-o} 2~ 3} o] E (aspartate) -8 |
NMDAR(NR1) ¥ NMDAR2(NR2)2] @& -2 b E8 o2 453 =,
LR EE v A 2§ APP/PS] vh--22 0] 1 Ao M= g o8 2k
b © AR RS X €] 8 APP/PS1(0S)VF-5-2~0ll A = =520 Z7}F81 it}
SNAP-23(synaptosomal-associated protein of 23 kDa) & SNAP-25+= Al| 3£ ¥ o]l
NMDAR®] E &f] 3] 7] (trafficking)oll & 2.3+ 932 3=, L 25 -8 1| x g &
APP/PS1 wh§-2= 3 o] v} F 914 24 59 255 (= 8) R 24
HH o] A FA(5 9a, = 9b 2 &= 10)C 5 SNAP23, SNAP25,

A E 3} o] Al (synaptophysin) % PSD959] =&0] WTol| A Bt} il @ ~ K El
A= o) 3k 7 Ao thdte] APP/PS] WS-8 ®BEEt)= 418 g2l gl
371 73 e 8 W] 97 Ako] o] mhg-2ol A R E Gl 53] afufe] A,

Al Y ETto] 2] 2 SNAP239l| T gt o] 2] g+ 7 &2 DG % CA1 #] & o]l A

AR T 9). A} A 07 @ AW EL2 APP/PS] PH-$-220 A NMDA 58] 2]
}2 2 NMDAR 4] A& dhi=thi= A2 15k o o]z Q. AR E o]

1985 ST st H s FEA7IE 37 e v de

N

A3 4: v} FRIAA AlHZ ALo] o] A< (synaptic strength)l] |3
NAA 3 754 A WA TE FIMNII = AW 53 &9l

71eA Al = v e H st Hel 4SS A RRE R AW R V5 A
Al zo] kAol maE THE o A=A AR ] A8, i AE 2
LT E(8 A 32nM) S 244 ZF A & s Y LA~ E S v A €] 8L, DIV
210 A wj kst gl v Al 3 o)) A
AMPA (a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid) -8 |- 1| 7]

mEPSC(miniature excitatory postsynaptic currents) S =48t} QL A~ FE (16 2
32nM)2> Q. A~ E vl A ] o2 8] ulske] AMPARS 58l mEPSC2| 3+
& (frequency)E S7HA AT (L2 R € v A ¢, 15.6 £ 32 Hz; L5 € 8
nM, 17.1 # 1.0 Hz; 2 222 ¥l 16 nM, 25.0 + 2.1 Hz; . 2= % ¥l 32 nM, 34.0 + 2.0 Hz;
BE ol thal n=7). 3HA T BE L AR RS A3 3toll A AMPAR-Y] 7]
mEPSC®| 4t X1 2ol thafj A= &7t 719 gll=t), o= 222" A7}
Al 2= 25 9] 4 & ¥ (postsynaptic strength)ol] = H 35 - 5814] =t A&
ou gt AR E u 2], 9.7 +0.4pA; £ ~FE 8nM, 103+ 15pA; QAR E
16 nM, 10.8 + 1.5 pA; & 2% €l 32 nM, 10.5 + 0.4 Hz; .5 7ol t3le] n=7) (=
1. de2 o e awwle] A= AL Fi0] el ggh WatE
Tk oML, 75 A Ao 85 ST o2 JIA T H &



go] 1
B2 A

1-

=]
=

=

T
T .

PCT/KR2015/013141
o

A

A

Q_—rL

be 714 okl 244

14

WO 2016/143981

[97]

wir

S

T

7F 7

[e)

RIS VRS S

7l
=

919] o]

i=2]
i

Q_—rL

3|

8

[99]



PCT/KR2015/013141

15

AT

O 37 &L=
SRESASE A S e S =

WO 2016/143981

-

|

5.

1

4

[

T .

T

T .

10 W A] 20pg/mb o] FOo 2 Fol B =

[e]

T

o Qo] A, @ <K Elo] AMPK Y=3= SIRT19] 84S Z71A] 7]
A7) L AEHE

3

q.

A1

|
|

)2

[e}

q.

q.

Q_—rL
Q_—rL

3|

A

(e}
€

[
[

o



PCT/KR2015/013141

WO 2016/143981

1/10

- WT

- APP/PS1 (Veh)
& APP/PS1 (Os)

|

oArn
=0

o o
ow o

T
<
e 4

e d
o4

(3) (Aouayeq adeasy WMIN)

IZIYEE NMI

T L] ¥
3 Lo 3 e
£ o4 o

(ueapenb u1 swi Jo % WMWA)
EIR¥ i2ly Blvlomay



WO 2016/143981

2/10
[5=3]
60 -
ofl s
o7 ':::: :
ol = T
-|'<-r 'g ":" :-:"n‘nlu
=N ® A0 S
2Eel]
or < R
T © R
S R S
w o - : :
Ll & 20 o :
T £ : :
ny z S
E S Mt
> 6*" :
A
o &
S
%’\
<
5
Q,‘Q
s

[5=4a]

09M

s|0

p-AMPKa (Thr'?2)

SIRT1

B-Actin

= =
o (%}
i y

9742 sorol A2
80y 2k
(=]

[
o

p-AMPKa (Thr'?2)

@ APP/PSL (Veh)
= APP/PS1 (Qs)

&
3
<

SIRT

PCT/KR2015/013141



WO 2016/143981

4b]

p-AMPKa (Thr'72)

9748 T oI
Aoy 2

p-AMPKa (Thr'??)

12718 ojolAlQ
Aoy 2

09M

S
g

SIRT1
B-Actin
WT
a3 APP/PS1 (Veh)
204 & APP/PS1 (Os)
154
1.04
0.51
0.0- -' 2
p-AMPKa (Thrt2)  SIRT1

1M

oo

N\
& §Q$?‘§‘\ W& &

SIRT1
B-Actin |
W1
e APP/PST (Veh)
L5 e APP/PS1 (0s)

3/10

PCT/KR2015/013141



WO 2016/143981
4/10
[54d]
12M
8o
o-AMPKa (Thri™) |
SIRT1
B-Actin
ez WT
ez APPJPSL. (Ve
st 15, = APPIPSL (05
=
=2
o L0
1o gn
z
£E o5
=
o
S p-AMPKa (Thi™)  SIRTL
[5=5]
wT
§53 APP/PS1 (Veh)
=3 APP/PS1 (Os)
1.5+

d(AU)

APP/PS1 8 OF0] A{2]
p-AMPK &

PCT/KR2015/013141



WO 2016/143981

1

6]
1.5

b
b
i

(A.U)

» )
el
SRR
AR,
CORCY,

i

%0

StA
=

97§ & APP/PS1 8fm}o]A{€]
SIRT

0.0

p-AMPKo (Thr72)

RSt |

3,
e
5
e
s
S |

5/10

A

AMPKa

g-Actin

PCT/KR2015/013141



WO 2016/143981 PCT/KR2015/013141

6/10
[5=8]
97} &l-4jj0 @ W1
20- €3 APP/PSI (Veh)
& & 4 5 APPPSL (0
& W Se“& W &
NMDAR2
NMDAR1
B-Actin
A'HA FE(Pre-synapse) AlHA ZH(Post-synapse)
o & o
© RO R ¢ @
SNAP25 SNAP23
Synaptophysin PSD95

B-Actin B-Actin




WO 2016/143981
7/10

5-9a]
DG
synaptophysin -~ SNAPZ3 DAPIIMerge

WT

APPIPS1(Os) APPIPS1 (Veh)

e WT
Is. - APP/PS1 (Veh)
@ APP/PS1 (Os)
I~
o L
X '
J - o
& & 051
2z l %
0.0 -

Synaptophysin SNAP23

PCT/KR2015/013141



WO 2016/143981 PCT/KR2015/013141
8/10

[5=9b]
CAf
synaptophysin ~ SNAP23  DAPIiMerge

WT

APPIPS1(Os) APPIPSY (Veh)

= WT
m= APP/PS1 (Veh)
L5; ez APP/PSL (Os)
e
or ™ 104
= BT 05 . % %
0.0 -

Synaptophysin ~ SNAP23



WO 2016/143981 PCT/KR2015/013141

9/10
510]
Cortex synaptophysin SNAP23 DAPl/Merge
e i P

3

=

@D

.

(=38

.

=

Q-

L.

2. .

: oL

oWl
s APP/PS] (Veh)
15+ zz APP/PS1 (Os)
iy 1.0+ = e

R 054 %
20
00 . .

Synaptophysin SNAP23




WO 2016/143981 PCT/KR2015/013141

10/10
[S11]
a QARE OATE| QAGE
SHHH
SnM 16nM 32nM

R AR A L MWW
Pty VT, e A
Ay T pnent g

b 20pA ]
-‘f_z': 250ms
3 20
515 10 2
Hr o ~—
= @ (o Hr
<12 05 * 8nM =l 10
REE ™14 @ I6nM O
2 | & 30M 2
S 00— — E ol ; i
0 20 40 60 80 100 Control 8nM 16nM 32nM
mEPSC £ % (pA)
C
E‘ = ook
DI — = D |
<+ 8 « | 1
o £ @ Control Ho
Rl o 05 . %gM = 20
&=l .2 nM )
JF = " @ 3:nM ®
S 0 5 100 150 Control 8nM 16nM 32nM

mEPSC &% (Hz)



INTERNATIONAL SEARCH REPORT Tnternational apphcation No.
PCT/KR2015/013141

A.  CLASSIFICATION OF SUBJECT MATTER
AZIL 27/36(2816.01)0, A61K 38/16{2806.8i)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
AZ3L 27/30; AcIK 39/395; AZ3L 1/236; AGIK 38/00; AGIP 25/16; AGIK 48/00; AGIP 25/28; AGIK 38/16

Documentation searched other than mintnnnn documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consudted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: osmotin, memoty, study

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 19-2011-0085260 A (INDUSTRY-ACADEMIC COOPERATION FOUNDATION 13-4

GYEONGSANG NATIONAL UNIVERSITY) 27 July 2011
See abstract; paragraphs {0003}-{0006]; claims 1, 4 and 8.

Y NASEER, Mi et al., "Neuroprotective Effect of Osmotin against Ethanol-induced Apoptotic 2
Neurodegeneration in the Developing Rat Brain”, Cell Death & Phsease, 27 March 2014, vol. 5
ef 150 (pages 1-13)

See abstract; page 7, left column, paragiaph [2].

A KR 10-2014-0052620 A (INDUSTRY-ACADEMIC COOPERATION FOUNDATION i-4
GYEONGSANG NATIONAL UNIVERSITY) 07 May 2014
See abstract; clatmg §-3.

A SHAH, Sa et al., "Novel Osimotin Attenuates Glutamate-induced Sy naptic Dysfunction and 1-4
\eumaegenemnon via the INK/PT3E/Akt Pathwav in Postnatal Rat Brain”,
Cell Death & Discase, 30 Jamuary 2014, vol. S, ¢1026 (pages 1-10)

See the entire document.

A MIBLE, Marco of al., "Structural and Functional Shimlaritics between Osmotin from Nicotiana 14
Tabacum Seeds and Human Adiponectin”, Plos One, 02 February 2011, vol. 6, no. 2, ¢16690
(pages I-11)

See the entire document.

Further documents are listed in the continuation of Box C.

f ee patent family annex.
LA S atent family annex

* Special categories of cited documenis: “17 farer document published after the international filing date or prionity

“4”  document defining the general state of the art which is not considered date and not in contlict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“B”  earlier application or patent but published on or afier the international  “X”  document of particular relevance; the claimed invention cannot be
filing date consid vel or cannot be considered to mvolve an inventive

“L”  document which may throw aoubts on rrmnl*} cldm](S) or Wmch i3 step when the document is taken alone

cited to establish "
> releva:

special rea “Y”  document of particular
°1 S

considered to inv

e an e ostep w
“0O" document referring

means being obvious to a persen skilled in the art
“P7 document published prior wo the international filing dat

but later than  «g»
1 iarity o H (L4
the priority date claimed

docurnent member of the same patent family

r¢; the claimed mmvention cannot be
| g the document is
combined with one or more cther such documents, such corabination

Drate of the actual completion of the international search Date of mailing of the international search report
16 MARCH 2016 (16.03.2016) 16 MARCH 2016 {16 $3.20 1(3}
Name and matiing address of the [SA/KR Authorized officer
Kerean Intellecmual Propesty Oftice
Government Cowplex-Dacjeon, 189 Seonsa-to, Dagjeon 302-701,
Republic of Korea
Facsiruile No. 82-42-472-7140 Telephons No.

Form PCT/ISA/210 (second sheet) (January 2015}



INTERNATIONAL SEARCH REPORT international application No,
PCT/KR2015/813141

C (Contimmation). DOCUMENTS CONSIDERED TO BE REFEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX

KR 10-2015-0064423 A ANDUSTRY-ACADEMIC COOPERATION FOUNDATION
GYEONGSANG NATIONAL UNIVERSITY) 13 June 2015
See abstract; paragraphs {0021} and [0034]; claims 1-6.

1.3-4

Formt PCT/ISA/210 (continuation of second sheety (Jauuary 2015)




INTERNATIONAL SEARCH REPORT

o ) S . International application No.
Information on patent faraily members

PCT/RR2015/013141

Patent document Publication Patent farnily Publication

cited in search report date mermber date

KR 10-2011-0085260 A 271077201 US 20130210738 A1 16/08/2013
WO 2011-080270 A2 28/07/2011
WO 2011-080270 AQ g1/12/2011

KR 10-2014-0052620 A 07/06/2014 KR 10-1473966 B1 16/12/2014
WO 2014-065606 A1 01/05/2014

KR 10-2015-0064423 A 11/06/2015 WG 2015-083871 Al 11/06/2015

Forrn PCT/ISAZTE (patent family annex) (Jannary 2015}



SAZIN

SAZALR A PCT/KR2015/013141

A. e o] &8t 7| E R F(FA S EFAPC))
A23L 27/30(2016.01)i, A61K 38/16(2006.01)i

B. ZFALE Eof

b AL EAEA S EFE 7 A)

A23L 27/30; A61K 39/395; A23L 1/236; A61K 38/00; AGIP 25/16; AG1K 48/00; A61P 25/28; A61K 38/16

FAbE 7] G ioko] Sk H 2% o] 9] £
FHGEABNGTR Y AU TR FAE H T A TRC
ARERAZNckTR Y ARFALENG TR 2Abd HaEAee] A4 TRC

A AL o] & A A} o] Bl o] o] 2~ (] o] B ] o] 2~ 2]
eKOMPASS(E-3] & 5 AAA|2HEH) ¢ 7|92 94K

R o

c. #EEH
S A8 2 A FAE D sk A9 71A ol A
X KR 10-2011-0085260 A (77 tistuqbstgd &leh) 2011.07.27 1,34
a9k 92k [0005]-[0006]; H73F 1, 4 2 8 F=x
Y 2
Y NASEER, MI &, ‘Neuroprotective effect of osmotin against ethanol-induced 2
apoptotic neurodegeneration in the developing rat brain
Cell Death & Disease, 2014.03.27, A|57, e1150 (1-13 #H°]A])
Kok deolx] 7, A4, @ 2 =
A KR 10-2014-0052620 A (A dlgaabatgded) 2014.05.07 1-4
@k A3 1-3 A&,
A SHAH, SA 5, ‘Novel osmotin attenuates glutamate—induced synaptic 1-4
dysfunction and neurodegeneration via the JNK/PI3K/Akt pathway in postnatal
rat brain’ , Cell Death & Disease, 2014.01.30, A5H, e1026 (1-10 Ho]X])
A 8 =
A MIELE, MARCO %, ‘Structural and functional similarities between osmotin 1-4
from Nicotiana tabacum seeds and human adiponectin’ , Plos One, 2011.02.02,
A6d, A23%., 16690 (1-11 #o]=])
A 8 =

N = . W Yl o= -
X #7F 52l el cA)el 1A= o] gl Q5316 23 A8 B L
* J8H T3 5 e - _ N
FREEA S e T RAEAY e LN Foll D PO R EU A5
‘A7 533 Bl E AR nelt dWA ErEe AR gy HoM IR IR AT Qe 22 eldshy] A9 84
bkl
BT A EAA R WE 299 B $HAL P FAEUD o)F ] ]
SASSULLT AR TS I AT o cuawa g se Aura qunez 27a wag 0
comEEE e e T R Ael gle Aew 21}
L A A gES AV Y e dEJEEHY FY _ _ _
PR TR AR S R EL RS v swa wael g B a9 Rae o u el e £aw
zgehs 292 0 el Tl A AR 4§ 3T R 0
‘07 FE AN, A, A EE ) E SRS dgetn s FD sAnAe s dom
P o) Fo FE oY FAEAY o el FAE £ & AR S ST b Fd

A A A

20161 03€ 162 (16.03.2016) 201611 03 16Y (16.03.2016)
ISA/KR® 34 9 507 % BRE: :
s 5517
(35208) WA A7 HALZ 189, SR

|
4T (FAHE, ANadAAD
M~ G +82-42-472-7140

Z
=
e S +82-42-481-8150

221 PCT/ISA/210 (- W1 A 8-2]) 2015 1€



FAZAR A

TAELAND

PCT/KR2015/013141
cAZ). BH T
HE AeTd™ 9 #d FAEI s = A2l 71 A #E A3}
PX KR 10-2015-0064423 A (ZAAdigtwsbabg=d) 2015.06.11 1,34
ok v [0021] 2 [0034]; A+ 1-6 =,

A2 PCT/ASA/210 (5 1A 82 9] A <) (20159 1€




TAELAND

5 A % AL B 1A
gessls] Aa An PCT/KR2015/013141
SAIEAL A ol A 27 EEET e 29

Jed 53l

KR 10-2011-0085260 A

KR 10-2014-0052620 A

KR 10-2015-0064423 A

2011/07/27

2014/05/07

2015/06/11

US 2013-0210738 Al
WO 2011-090270 A2
WO 2011-090270 A3

KR 10-1473966 Bl
WO 2014-065606 Al

WO 2015-083871 Al

2013/08/15
2011/07/28
2011/12/01

2014/12/16
2014/05/01

2015/06/11

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

