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H oAy Ze 254 7E, dEEdolES} %L% FAF 7hed ol2HE Fo] AREE g Utk A AR
= A¥&Gvitepsol), HHARE, E(tween) 61, 717FeA, 294, SEAZAHRE So] A2 5 At
EI, B oo drjeRE AYds eanE JEEE ¥deE RAES A7ME A3 B2 Foste
GAE XFeE S 5EHCR dhe AlAAFY] oA e AW #3 Folth: (a) AEWS 19 ofn|
2EAEE 7R 22" JEE EE (b)) AERE 19 ofv il A dlol Shut o]4ke] ofw| it 1] A3,
A e AYS 2, AFAES AU B AE5E F e ()EFEH fFEE o2REdE JE=

o5, MAGNE ool B wHS t% A APstug Fh ofF AAeE A B WyL nrh 7
AHow Auels] A% ACE B oyl Welsk ool os) AEA vk A G AERoblA B4

AN 1. A+ NHopMEF SH-SY5Y AEe] wjY
17k A 7ol TSl SH-SY5Y A EE 10%(v/v) fetal bovine serum(FBS) % 1%(w/v) FAA(FUAH-~E “E
ntolA) S 73k 100109 Dulbecco Modified Eagle Medium(DMEM) ¥jA] S A}-&3sle] %7} 37Co]aL, 5% C0.21
271 stoll A Hjsigitt.

A 2. ApoTox=Glo  Triplex ©]Aje]

42 A [10% FBS, 100 Units/mé] HYA A (Penicillin) 2 100mg/mle] 2=E#Ewlo] Al (Streptomycin)g ¥3
S DURM WA 17h Solsli 969 FelolEel 2 <1070 AT/l EREES 1004 BT, 37CAA 5
€0, =3 3fdA wigsiglah. ME7F 70~90% AE LIEHAES w, AXF] AAo we} EHAE
3000(Lipofectamine 3000)& ©]83}o] 8A|7F &<t pCAX-APP Swe/Ind= FZAASSHT. 28] yA wix= &
At AAsAL, 0.5 WA 20uMe] LARE-HHES z@é}b 21748k 100x02] Ad7gul A2 wghskar 24A]7F
2 QAFue] AT,

242 Zofl . MIE AJES(Cell viability), MXE=SA(cytotoxicity assay) 2 caspase-3 SAHEE 21517
Q5te] A ZAFe] A Ao whel Glomax-Multi Detection A|Z2=ElS o]83l= ApoTox-GloIM Triplex ©]Alo]
(promega) & 333t}

A= T 19 7H’\]ﬁ upe} o] Q@ AWE
7Fahe A

re

HE A sXd vdste] AxEe AEE(cell viability)o] &

AN 3. in vitrodA Y AYEFHES o]- &3 Fefsta EA(Morphological Analysis)

o] SH-SY5Y AEE 969 Zeo]Ee] 2x10 cells/well® HFa o}
=2 Agste] 37T, 5% 0,01 A tollA Rz 5o 7THA
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iR [10% FBS, 100Units/mle] #HYA#H(Penicillin) % 100mg/mle] A~EZEn}o]Al(Streptomycin)S Z sl
DMEM vjA]]E W BSFHA 24A17F F<F vl 3T,

F71 AEZY 70~90% BE L3t AFHAES w, wjAE FITC-ElA® SA~ReA-FE=(1, 5 ¥ 10p)E X7
Sk e viAIR wEketar 24A17F FF o sjeFsiglth. 7] MEE PBS €& o wE AFHEA, 4%(v/v)
S EE ?:_}EﬂOIE(Paraformaldehyde)i 30w T ARdA mASSY. 4%(v/v)el  FEEEdHE| =
(Paraformaldehyde) & A|Ad &, AZE PRS g=gAoz 58 ot ANAsla, ALoA] 158 Sk 0.1%(v/
v)9 Triton X-100& IFA Y. °]F, 1%4 BSA E27] &5 A&oA 1A 2t Agsitt. AMEHS
nhg 3 & A Fxd dv)7 (Flouview FV1000) o2 #2353},

A= = 200 JfAIEE vpe} o] e amE JE|=TE Y] M) M Afele As E1E 4 AT

HAAd 4. TERDS o[ &3l 2ARH HE =9 EFFA € RIAFAFAL T Ho] HYPF &4
103 APP/PS1 w}9-2=9] HZF(IP)o| 1¢¥ 13]% 459 &<t LARE-FHEE Xst &, &Shol= A4
sk, ol Rol= Z¥t1(amyloid plaques)E ##3}7] 9%t thioflavin-S XS & &9 2= F
A AHE FAdHA(cryosection) S ©] &3k}

58 %ot 0.25%9] I}H7Ak ZHE(potassium permanganate) oAl QliFHol A &ar U], AL 199 K,S,0; 2
1%(v/v) <] %’%"J(oxalic acid) & X8t &doA 5& FoF Aol star 0.02%9] thioflavine-S &9

olF, ¥ AL 80%(v/v)e oEE® 18 B AMASIE TG, o]F 458 T HAHI zE= FEE
ol Al AHsIA . 2Elal YA L=l deks Fapd o 28 7PEA(70, 80 B 95%(v/v)) xylenelZ F-43}
A AT, AW £9Y(slip) o & vpeEsla, AME T2 #HolA-2~71d dAnZ (Flouview FV 1000) 0.2 #&3}
St

gk, whg-zol BFANIP) B mEAWFANIV)SHY] 2R AHE-FITCE Foith. 4A17F &, nlg-=
E 4%(v/v)9] ice-cold IFHEFLU3| =(paraformaldehyde) ® AA#AFZE HAFA7L, HE AFHTFA 4%(v/
v) 9] det2 5 ¢8| =(paraformaldehyde) ol A 72A17F &_F AFS A star, mpxero R 72A17F 52t 20%(w/v) <]
FaARzE 74 35T

e AA AL Sholl A OCT(optimal cutting temperature compound)®] & A]7]aL, 14um coronal AL
ProbeOn Plus slide°l] w}$-E35}$ic}.

WAYF B4S 93t EEol=+ 0.01Me] PBS ¢E58do =2 157 &k T MY, 7] AdS dadi
3HB- (proteinase K)2 Yl 53 ¢t 37CoAlAe] &3k W <to| A Qo] d3tit). PBS &5-8dof &3lAl
0 5%(v/v)e] A A9 A3 0.3%(v/v)e Triton X-100& ¥ 3= E27] fdoA 147 Fot AdFfHo)A

X
wiu}. B2 g olFel, vhew AMEYH ANE F2A Aol A-~A A1 (Flowien FV 1000)914
R
% 30] AN uish o] B wige] @ aRE-flE=sl vk o] RAFAP) % mFHUFAI) F, ¥
AP OB AL @}«:z} Fogglom, A AL A, Wel ouuld $9 R AGEAA olFahe
AL HAT F AATHE 4
ER, %5 A = 8ol AN wisk gol, Wl vk % thud 29lelA BAE Tau-46, p-Tau(Ser 404) 2
obEol= HEKAR) Fehst xRE HE= Ao s @A Aase AL FARA.

AAd 5. 928" EZ(Western Blot) £4

10mge] Z#& 4CToIA 600u02] PRO-PRO-PREP(Intron Biotech) ©¥jd FZ& &ollo| A #|Zzx}o] A Ao wpe} 3
33t 9l R Bio-Rad ©MA ofdo] J|EE o]gdte] AAFAT. 20mge ©HA RES 4-
12%(v/v)2] SDS-PAGEZ #23tolch. o] Fo] 7] SDS-PAGE gele HEu<lo] o]FA7]ar, 5% BAF(skim
milk) 2 E27 3}

_Vli

4CANA 12+ FAES AYsta YA =S ool A9, HRP(horseradish peroxidase)7} €&® 23} dA)¢}
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HS-A]171 3L BECL &S Agste] gulds ##stgdvt. 12} 3= phospho-Tau(Ser 413), phospho-Tau(Ser
404), BACE-1(Beta-secretase 1), ©oPE=o]= HIEFAB) oligomer, APP, BACE-1, Syanpatophysin,
SNAP25(Synaptosomal-Associated Protein 25), PSD95(post synaptic density protein 95),
AdipoR1(Adiponectin receptor 1), phospho-AMPK, AMPK(AMP-activated protein kinase), [-actin, phospho—
JNK, TNF-a, NF-xB, phospho-IKKB & A}&3}%ic).

w4 dE:ool= APPE EFHEhAl @2 ARMAE ARSSlaL,  FAdETol= APPE THT WAE
AFEEIS AL, ATtelE L2RE(0.1~20uM)S FHS wiAE ARSI

A3 & 9 WA = 119 NS e, Aoz sfjulel tiH ] do A 2] p-Tau(Ser413), p-Tau(Ser404), A
B v, APP % BACE-1 whald o] W& afo] f?i?%}zﬂ Haste As dlsiglon(E 9 € X 10), Al¥x
% Z7hehe AS gl 4 AATHE 11).

sk, e~nE FE= X 9 d] AdipoRl, pAMPK % total-AMPK @z eo] wagko] Z71sld (= 12),
pJNK, TNF-a, NF-xB % p-IKKB w¥ze] wagko] 714stdom (%= 13), p-PISK 2 pAkt(Serd73) whufd o
W gko] F71gk RS Qo2 N (% 14), S2RE FE=I AAAE U A5 Ads zdives AL &

+ asid.

A 6. PFEA

1) BdsE 9 ks A

2 3 fFaAR e2RE FE = A wE dTEAS E13r] sk, 47 C57BL/6] ofAE wl-
29} o]ZF3Ad%(double transgenic) B6.Cg-Tg (APPswe, PSENAE9)85Dbo/Mmjax (APP/PS1) AD-R ¥l u}9-~=
ML A (Bar Harbor, ME, USA)ZYF-E AT, A7) o]FEAAS nle-2E Yo 29y Aol

(Swedish mutation)E sl vh$-2-137F &3 ol 2ol= AFA w2 (chimeric mouse-human amyloid
precursor protein, Mo/HuAPP695swe)¥ Wt oyl ZdAWolA <1zt =ZghAldd 1 @9 (mutant human
presenilin 1 protein, PS1-dE9)%= ¥W3l3lE= Aolw, ¢ 3, A7) v+ 12h/12h HIF7]E 23T, 60+
10%9] Al £% =1 telA gt 5& ARG 249 25 —‘?*Xﬂf{ 2 Fuote] AMFEITE. 7] mhg-

s7b 1009 R ge W, 54 g8 179 Bok FA 2L PERTAL $AMOH, vhga 4 v 2
Ak Bt Pashl §8 QAo w9 g %EH%Q(IACUCH A7l whet asel
oW e dEAgusta AR $8APAeTe BEAIUH(AUONA FAF AW (F)
ID: 125)0] uheh vh92 A Fasholt

B oyge] AAld 6ol ALEE SR avlsh 2ol 2EHHAT.

1D AT oFFE ) T(group) &= & W e] e ARE JEHE=S AelehA] 2 o
2) APP/PS1 FAHSE wor & Uil eARE e =S AehA] & o
3) APP/PS17F @A gd ol ¥ 2He] FadEd LAy

E]
4) oR8E ol ¥ g FEAES LARE JEE=E Ad o

= ‘jaméo 2R E FAE == o]F "ol Z=HI(bi-deionised distilled water)ol] &3|AFH L, HFEZX o7 A
eawE == AFo| wk APP/PS1T 2 oFAEH (W) wh-$-2=of

Foatalrt. obAd Wk~ W APP/PS1 HHHFE wpeae T

N =

b

7)Y BEES F7tel 48EE 0 AYzA5eA

5mg/kg/°‘ o] &0
2 e

A% w3le] el

B Ao 69] 3% F2(Behavioral study)< ZEY 13vtg]o] wl$-2E o]&sle] R~ FFuE(Marris
water maze; MW Al 2 Y-WZ A|FS o] &3t G333t
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B FF uE AY A= A JIE Hrlstel B 15.5em ol E(52 23+£1T)e] & A4
100cm, #=o] 40cme] YPFFxz FAsG. FHe @5 ZAE(FA 10cm, =9] ZOCm)% 9 lem ofgel =

A AL, AR T shue] Fodel AXE =S St 7 mbe-e st AlFSke Al AHEW (three
quadrants of rotational starting) ¥ 3 AREHO] HAA U] ZHES o] 835le] 5YU FeF dEFHow WY
= Wttt FF MEERRE gEIE AAAHEAR] gF FAES Fe AIHS v AlEuith ALEE ST
544 9] 24’\]& Lo, 719 3 J7be Y8 ZZH(probe) AEES FUT. 2 AP ZHES AA
akal, 7} wh9-27b 60% EF Al A eSS sEetl o, B AREHAA whe-2TF ARG AR YA
Uzl ER0E AAEAR ER2F FTH 5 SHFo] AP )] & SAUY. Fx AMHEWACA AR
AIZEe 719 #3te] AE UeE Ao R 7|FE5k3t. BE do]HE Ry -F3 AZE Y] (SMART, Panlab
Harward Apparatus, Bioscience Company, Holliston, MA, USA)E A}-&3lo] 7]Zs59t).

A= % 150 A mpel o], 4= n|ZZEE

A7) (Latency)7F A2 wl2o s 59 Sk TdHo| o] A

APP/PS1 =®l mpg-zol M= oF 45% ALebs AL e & gla, B e 2=

2l Y=k Ae| APP/PST BE mhg-zo = A7) AlZko] oF 33%74A] AT RS #1E & AT (=

15A). W3, 2B AgAde e A4 vk vl APP/PS1 ®E u}%*oﬂﬁ EYFe] XA 2

2= 7F A sk %0 sHl3hd s, A7) APP/PS1 B2 nl$-2o] o awEl FE =2 Hedh A4S

| AXFE el WF2E 7 APP/PSL BE whg-2=of wls) 4SSl ]

B]oH APP/PS1 W&l who-ro|x EE A}EWolA B Alzko] @A A 7t o
8 HE =S Ad vpgsol s 5E AHREAA Bule Azte] A whg-

A BT (= 150).

[}

v

-

|
2] Bo)

M ox Ho »g
{-o

lo Mz [ ﬂ}ﬂ

ro Hﬂ

=

4
ol\

7}

2) Y-v2 Alg

Y-r 2= A2 AQEA ¥ YRR A, 4] Y-uRe] 7F 7hA (arm)‘; 50cme] Zo], 20cme] o]
10cme] w2} Zdete] 2 °]—Erc‘1 740]14 7—} -2 W2 X9 Fokel fIAAIZ L, 33 8% 3I7]E<H
N 25 A5 0]%5 = g, HE X R ALF %%(serles of arm entries)& SQtoe=z
Zstdt), kA (Spontaneous alteration)& FE4 3% ME (overlapping triplet sets)olA 370¢] t}
Z 7kl U}—C’riﬂ A2 5ol A9-2 Fossitt.

WA e e [T54Y 3T AEGHS g 7k dEHer 4T 49)/F d4-2] X 1008=
& z

4
Arsedeh, e A WG A% uEe 7l Jlvel F4E Aow HFag

3Z o
=9
) 2=

V-mz APdst, = 15Del JRAIEE wbe} o] AAd whg-el Hls] APP/PS1

L5
(spontaneous alteration)¢] Eoj51, 92~RE HME =9 g o3 FEHS Q3 4 g},
ol
-

APP Bl whe-io] Py EHoniy L uye eawd e Ash /1A Ei 7
o2 deagitt.

AA G 7. In vitro 2714888 £2(LTP; Long Term Potentiation)

B AA 7o)X= In vitro A7)AE s E42 9sle], E19 Sprague-Dawley F (Rat)ZHFE H23 Az} 3w}
AL 150 A% /mn 2] WAe7kA] wjstsdct. 712 AAME 7% (whole—cell techniques)& AF83ke] AMPA 4=
Z1(AMPAR) 7} w7l 48 TEA A2 3 F(miniature excitatory postsynaptic currents, mEPSCs)ZE 7]
Stth. WlF-g 9 (internal solution)o 2 AYPHES wf, A5 gL 3~5 MQ7HA| t}&3FT.

oo

E Al 7oA = Axopatch 200A ZjX]-ZF=Z =2Z7|(Molecular Devices, Sunnyvale, CA)E o]&3slo] AFZ
=

u Ay AR d, W= 9 uxdgsts -3 AFE 3] pClamp AZE O] 3)7]2]2] Clampex
9.2(Molecular  Devices, Sunnyvale, CA)®} %% Digidata 132208  o]&3fe]  ZX43%len,
Clampfit(Molecular Devices, Sunnyvale, CA) & Prism 4.0(GraphPad, San Diego, CA)g o] &3t HlolEE &
Aetgla, =719 45 WA ZE(four-pole Bessel filter)& o] &3} 2kHzol A AFE A< (low-pass) Z
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ERE TS

AVPAR-mEPSCs &= InMe] BHEREEAE Hrbsba, # wde] uy 2 oy g9 wixolAq ¢l #Y A9
(equilibrium potential)Q] B} A9 -70mVE X5t 7] Aglstdoz Eashgitt. Alx u 715 |A(I)X
AL 125mMe] Cs wleksE¥do]E, 8mM NaCl, 10mM HEPES, 0.5mM EGTA, 4mM Mg-ATP, 0.3mM Na-GTP % 5mM
QX-315 C1 (pH 7.25, CsOH= Z A, 285mosmol He EZotslnt. AlE 9 7|5 &9 134mM NaCl, 5.4mM KCI,
2.5mM CaCly, 1.2mM MgCl, 10mM D-2F3=22~ % 10mM HEPES(pH 7.4, NaOHZ HA)S XA, Z A

s, dlole e 2klzolA ZEFEEAAL, Clampfit 9.0 A2ZE o] (Molecular Devices, Union City, CA)olA A]
gd FY-718k 28 AW dF HE due|S(template-based miniature synaptic current detection
algorithms)<& AM&3le] EAHJTt. AZESOZ HEE Z47b9] 34 nEPSCe A7 o2 o] o] dukzl FHe)
7F Az ddell gial o dE R A JFEE TNt g welEoXAY AAFHAJY. A AR 71F (rise
time criteria)oﬂ gk= 300709 A4 Q0 mEPSC7F ZF Al Eol A EAIE ST, AMPAR w7 EPSC 7% (amplitude)
< -70mvell A AFol AHAA SAHAT(E 16).

mEPSCs 9] 2% &% #H(cumulative probability curves): Clampfit 9.0 2ZE¢o] 2 Prism 4.0(GraphPad,
San Diego, CA)C. & AAE AT}, = 160 /WAI3E ufel o] B AAd] 70429 ABTS AAE(Vehicle)o] H]
& frequency(Hz)7} AA3HA 7FAasFom, 7H4% frequency(Hz)7F %8 FE =9 o] o& 29 &
A7t SAALE FoletA dErETh. E IHEAE T g BluE 93 Student's ~HAAE ARESATE. Apo]
£ p<0.050lA4 FAA SR fFoJgt Ao wE 3t

ol

AAd 8. In vivo 2728 2 LTP(Long Term Potentiation) ¥4

vl AA4O0uM FADAA ek A H7FA|(schaffer collateral, SC) Y= (input) &ZFE CAl IZE =

A7l &, divk dHg A vk AEREH EREiglth. ttdsiAle, vheAE ofo] AEF Q1 (isof lurane) &
2 uFHE ¥, HE WY FI22-9F ¥ H 5N (cerebrospinal fluid, CSF)S ©]€3 44 #F(transcardi
perfusion)® A&3HA WAAZT. 7] HE AAG F, WY FIARARAFT CSF°ﬂ sl #
(coronal) S 35T 1& CSFellA 30& &<t wigstar, 715 FHE HAA7] Holl 1~4A17F 53t &
(23~257C) 9] A& CSFellA widstdict. 7] BF AF CSFE 95% 0, 2 5% C0,= ¥3kE 119mM NaCl, 2.5mll

KCI, 2.5mM CaCly, 1.3mM MgSO;, 1.0mM NaH.PO,, 26.2mM NaH,COs;, 1lmM S22, 1mM Na 3] F®14F, 0.4mM Na

QJ

C

>
rfo o

olAFm B HAS ¥ 3= Aolal, FIARA-AF CSF= 95% 0, 2 5% CO.= ¥3}F 198mM =322, 2.5mM KCI,
1mM NaH,POy, 26.2mM NaHCOs;, 11mM 2FF L2, 1mM Na I FH1AF, 0.4mM Na ofA2FE2HANS ¥3kst= Ao},

LTP AL 27~29CeolA Fq=AT. A7 8T4 AFE A8, 3~6MQ I AFAHS 2-E d50] AFEHAU
L, AAME 715 (whole—cell recordings)2 A4 (IR)-*s HA] div](differential 1nterference contrast,
DIC) #3 A& o] &dte] AZAHA Ak dtellA Frlo=FH F5Hrt. CA3 2 DG 992 CAl WS s
7] 9ol LTP(H7] 7Z3t& 4, long-term potentiation) A& A|Zal7] 244 x‘—i‘i‘rﬂ‘ﬁiu}. A5 7159 Al
29 Avl(soma)ZHF-E 100~200mMell $1X8F FF 4=A A (concentric bipolar electrode)S AF&-3F Ajo-
B7HA(SC) Azl ALHAAT. AAE 715 &AL sh7)9k Zrh: 135md Cs wlEE3Elo]E, 8uM NaCl, 10mM
HEPES, 0.5mM EGTA, 4mM Mg-ATP, 0.3mM Na-GTP % 5mM QX-315 CI(pH 7.25, CsOHZ 27, 285 mOsm). €2 X
A=A e g AEE 7158k 9t -70 mVellA FAHAT. 715 10kHzol A A d3bE oL, 2kizolA ZH
5= multiclamp 700B(Molecular devices, Sunnyvale, CA)E Ag3le] whEojxich, A& A = HH A
(series resistance)e 7]&3H= woF A BAEQY. BE EPSC A3 Ag AL 0.1Hz2 AAHEYx
0.2ms9] A &HAZF 2 ole] A& (100~900u A)¥E -70mVe] A A$Z  50~100pAZFA]  EPSC(excitatory
postsynaptic current) A&S& F=3}7] 98] 2AHEHAT. LTP Aol = e A= (pairing stimuli, 2Hz, 2

2 AT % oA AW F RS B85 A 71FA(baseline) EPSCs7} 32 B F4HA. AT A
Sz, 2% AF W VA AWIs F 9ET) F, EPSCsE 308 FeF v 108w £YH

ok, £ a7l AN sk o) BYorml) FAAE I AT Ak Sl A el Pixon
F7H AR, APP/PS1 R &A= EPSC 7ol BAASRE FoatA A } , ool dinlsle] APP/PS1 =&l
Sol olTTAR 8 BHI me MESE Ad@ AdIANE AaEd dasel Ad FAT FEe

= EPSC 5= =Rl
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k1
)

F1

g

APP/PS1

APPIPS1
(Os-peptide)

{(Veh)

CH &| | E(Cortex)

sjof(Hippocampus)2| CA1

Tau-46

1.5+

1.0

0.5+

DAPI /| Merged Tau-46 DAPI / Merged

3 wr
xxx EZ3 APPIPS1

APP/PS1( Os-pep )
*h*k

#H#

0.0

Tj|T|E (Cortex) & Of(Hippocampus)| CA1
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k1
N2
(@)Y

WT
(Veh) (Veh)

APP/PS1

APPIPS1
(Os-pep)

CH k|| & (Cortex) S| OH(Hippocampus) 2| CA1

p-Tau ( Ser404)

S0pm

CH

P-Taug|

DAPI / Merged p-Tau ( Ser 404) DAPI / Merged

50pum

2.0

3 WT(Veh)

fodai EZ) APPI/PS1 (Veh)
1.5- APP/PS1( Os-pep)
*kk

1.0

##H#
0.5' HH#H
0.0 [ia

L} | | B (Cortex) 3f0f(Hippocampus) 2] CA1
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APP/PS1
(Veh)

APP/PS1
(Os-peptide)

WT(Veh)

15000-
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k1
N2
©

ofl Of(Hippocampus) CH i| m| = (Cortex)

A 6’\

N 2 ?6\ 2
L AT ) B U\ RV o®
N Hoe® Qe ¥ e PS:O <°

p-Tau ( Ser 413) | -—-.-Qd—-| M*—J

p-Tau ( Ser 404) [ R (558 T S |

B-Actin |- c— — | o——— |
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INDUSTRY-ACADEMIC COOPERATION FOUNDATION GYEONGSANG NATIONAL UNIVERSITY
Composition for preventing, improving or treating

neurodegenerative disorder comprising osmotin peptide as

effective component

PN16021

1

KopatentIn 2.0

1

9

PRT

Artificial Sequence

<220><223> synthetic peptide

<400>
Cys Thr

1

1
Gln Gly Pro Cys Gly Pro Thr

5
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