S

ZIHS3dl 10-2019-0132182 E

O (19) thgt?l=53] % (KR) (11) F/AEM3E  10-2019-0132182

(12) F7/ME3FE(A) (43) FAYA 2019911827
(51) =A5& 2 (Int. Cl.) (71) =<
ABIK 48/00 (2006.01) A6IK 31/713 (2006.01) S8t e Y
A6IK 35/60 (2015.01) C12Q 1/6883 (2018.01) SN G iEkE 93(FAE)
(52) CPCE3 &7 A oA EA AT
A6IK 48/00 (2013.01) NeEWRA £t S29 2437 88 (EHE)
A6IK 31/713 (2013.01) (72) ur =}
(21) 29935 10-2018-0139124( 3-3F) ;Q"%
(22) EYLA 20181311413
N A7NE GFEA RS HaZ 180, 111% 1204
AT 20189119159 5 (Y2BA9 vl ) ’
(62) =4 E3 10-2017-0111768 PYI!

A=A 20173094901
AAR AR 2017909201
(30) $-AMAF4
1020170068316 2017306901  th3k¥l=(KR)

AEEHA 37 IR 435, 224% 3025
(HH 7<)

(74) dg<l
S de

A A2+ F 6%

6
(54) ge] WA AAE7IAE AFE A AFHE 7HA= niR-493-3p HAAE FEALELE E33= HAPA
AAAE A% B 5§ =AHE

(57) 8 ¢F

oo NAZVAE A A E9E 71 E niR-141-5p JAA EE niR-493-3p JAA S FEHEOR
sats EH A ANFE3 O e (58 ZAE #E Aojth, B awyAES AN AE 2 F RNAs
ko], Q&Y EA ol wE sl A mlo]aRol#o] 7Nk Al 9ol =(genome-wide) miRNA #41&
o] miRNAs®] EAS gelsttt. 7 A3}, miR-141-5p = miR-493-3p2 AN ZA A, &fqF & 2

Aol AES x24dsto, AAEFVME AAES FIAD F e AS Rlsgitt. ek, B AW niR-
141-5p AANA| = miR-493-3p AAAE= HAAY HuHDEe] X5 F&5H &84 5 Aot

0] ¥ £ - =8
(A) (B)

120

miR-Con miR-141-5p

100 A

80 a

Cell Death(%)

miR-141-5p

20 .
0 | — = i
miRNA Con 141-5p 141-5p 141-5p
Anti-miRNA - - rno-141-5p hsa-141-5p




ZIHSd 10-2019-0132182

(52) CPCES| &+ A
A6IK 35/60 (2013.01) AEEHA S o F=2314 28, 1035 13125
C12qQ 1/6883 (2018.05) (Wols, FQEolTE)
C12Q 2600/136 (2013.01) A&
C12Q 2600/158 (2013.01) NEEWHA 3T L8247 42, 12F 2055
C12Q 2600/178 (2013.01)
(72) gzt
Ll
NEEMA SR8 CSEA 13-6, 1015
AR 4
ANEEEA 3kt FH2224 21, 301%
ol d¥
AEEEA AT d=314 64-11, 23
o] Mg X hs FUFAFNEALY
A LFHE 2017-0283
29 ] Z 5
AT AL gl A e
ATFAMG Z1ZATFA (FAAT)
AT A 2R ot fEutol 2~ wlE o Zigkelh S AA R 2 A8
7] & 50/100
a7 Sakd gl Abske E
A7k 2017.03.01 ~ 2020.02.29
o] Mg XYhs FUFAFNEALY
FALGHE  2016-0635
F2 | Z 5
AT A7 St A
ATFALE A7 AF AR LA
A }A miRNAS o] &3t dfiul fell A A4 FVIHAE ASE 24 A7)
71 9 & 50/100
T ks qbske et
AF71ZE 2016.07.01 ~ 2017.06.30




[0001]

[0002]

ZIHSd 10-2019-0132182

5 A 4
F7H9)

ATE 1
miR-493-3p 2JAAQl, MEHIZ 302 FEAFE anti-rnomiR-493-3p = M IAWHIS 42 ¥ AT = anti-hsa-
miR-493-3p2 FEAE &2 E33t= AP Y(in vitro) AABEZAE AAE A& Ak A E.

AT 2

A1l oA, 71 2EES AAE7IAEY AFES A7 AS 5oz sk AFH d(in vitro)
3L
. B

Ax= dlivk il AFE7IAESD As 5EALE = AEd (in

AT 4

miR-493-3p A A|¢l, HMEWHF 302 FA|EE anti-rno-miR-493-3p =& A AWHT 47 FEA|EE anti-hsa-
miR-493-3pE FEAL R Tt HAY HNALAS o e ARg g E.

AT% 5

A4ge] QoA , 7] HaAAG HaAAAZS Au), d=sto]#(Alzheimer's disease), EF, <&

2
(Parkinson's disease), B ® ™ (Huntington's disease), ¥ (Pick's disease), =HFA &2 HI=
(Amyotrophic lateral sclerosis; ALS), FAZo]=HME-okFH (Creutzfeldt-Jakob disease; CID), XA 37
vlH] (Progressive supranuclear palsy), THAlE 9155 (Multiple system strophy), 7Hedl-n-2A-
(Olivopontocerebellar atrophy; OPCA), Akol-Z=@|A S (Shy-Drager syndrome), #EJA 1 (Essential
tremor), ¥ZA-7]1A& E3aZF(Cortico-basal ganlionic degeneration), WIRHA Fo] A ZAZ(Diffuse Lewy
body disease) @ AZA-372 E 3= (Striatonigral degeneration) & TAE O ZHE AEFHE= o= &)
el As EAOR 3te HPd HAZAES oY e X858 ofstxdE.

>4
iy
do
A g
ol}l

A7 6

A7) NEBEAS HEF NAZE7)MZA niR-493-3pe] HEH HAEE A5t WA 2
iz A2t vlaste] A7) miR-493-3pe] @d ALV} 7243 APEAS Ades dAE £t HAA
HAFAZ X 5A ~38d U

To=

= |32 AlE oA &3= 7FRAE= niR-141-5p YAIA =+ miR-493-3p GAAE 24
Este EHad AAAS o e A58 2B B3 20 RA, niR-141-5p T miR-493-3pE AIAA
A9, At fE A EVMEY] AES 2, AABEFVIAE AFAES AL F 9

WA 7 &

4" 245 A A E7IHE VI A85E F544Y A E40E Qg oY A AEZS T g
A A= M2E 3lwo] Fa . o]dl, =34 (lateral ventricle)? ¥4 9 (subventricular zone) 2
almle] Zofo] & (dentate gyrus)d & AA HolA WAHE ted SV F5& vk A 42173
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E7NEE AAY TS VAR A5A7IaL, A A TeE 28 g o S fAEe 719
stoh, w3k AA AHY ¥ fd sllv A7 (hippocampal neural; HON) E7|MEE thsAl AA AAZ7)AHEY
E4s A8l e Aoz BuFY. ES, HIN AlXe A7|AAdsd By ofygh, wH, AGAE
(astrocytes) i IAE ol A AAE7IME = HON

710} M| 3 (oligodendrocytes) 2% £3}3 4= ).
AEE HPd 27345 AA A=l &8 7leAol svs A4S YEd,

MicroRNAs (miRNAs or miRs)+= ¢F 22-2571¢] wEd L El=(nucleotides; nts)= 7} o]F vAe 453t XA
%S RNA Exlolth, o] F A mRNA Ha] E+ A mRNA WS Ao RN, A T FFolA FHa 4

S sl-%A3cl. MiRNAs+ RNA polymerase I1o] <&l 70-100 nts9] 71 1x} FAAAES wl=+d], o]E pri-
miRNAs#}al 3t}. o]F ribonuclease Drosha 2 Dicerol 28 A< miRNA duplexes”} WH5ojZt}, o=
H miRNAE E4 nRNAC] JrRAo 2 ZA3tsto] HY AA|<t mRNA EQPESE FEste], =2 Ax F2

A=)

=
© I,
A AL, AE W AzAE 2 AE ole ) #d e A 2de 2T E£F, niRNA 2E R =

A-Soldoln, B4 FA4 EE #44 FFlA AL YH SHoR Ad & vk, £, niRuAS ol
A owEe A4 Y B2 $IAZL, Bl AEE Wed U fEshl Ak webd, mikvel o
F A ke Az Aol oA niRNAsel V%5 54 Hett PgeR g 2ol wAAL Aok,
Y BFEE, HN E71AES] AE AE fEo] glo] niRNA)S 9L ol47A BEA ot gk,

558¥
=
R

5
(5313 0001) W= 7538 US2015-0037299 (2015.02.05)

1
of,
Iy
<
%

s dstel= A

& HEO HAE miR-141-5p AIAl Ei= miR-493-3p AAAIE FrEAROR THshs ABEVIAE AFE A
& 2SS AgetoH AG

el v HA2 miR-141-5p AJAIAl E= miR-493-3p JAAE fradEow Eets HAY HAIELE
' Ee AnE ftrdes Awshed v

2 oatgo] o ohE EHL AAHZ7|HENA miR-141-5p T miR-493-3pe] W AT 2 Aol Fa w2
7 ]

A2 7 5

W2 miR-141-5p AAA] E= miR-493-3p AAAIE fFrEGECE EdehE WABEVIAE APE S 24

wek, B g e piR-141-5p A A FE niR-493-3p JAAS FEAE SR IIslE HAA HAAAS o
3

T, B e AAEV|AE APEAS ASATIE B A7 AEELS A5 AAS7IMEAA miR-
141-5p T miR-493-3p2] Wd HALEE FAHsE A @ dERT A5 vste] A7) miR-141-5p HE miR-
493-3p2] ¥ Amrl 24T APEAS A¥EE 9AE X¥se A HAEEAE A85A 238 PHS
A &gk

|2 AP A @98 7HAE miR-141-5p oAIA] HE= miR-493-3p JAAIE FEAAE S
e HAd AR AW Be A5E A=l #E Aok, E @SS HIN AE 79 S RNAsE
=

e} =
o] 71¥ Als 9lo] =(genome-wide) miRNA #2415

L v

fo o 4y >

L= 3pEs AL A5, sivt el A
Z7IAES] AES 2dse], WAE7IAE AHES FIANE F dus As A, uebd, 2 d
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miR-141-5p SJAA] T miR-493-3p JAA = HAAP HAAAS] g F&3)

Hol 7hgsl g

12 miRNA olzlo]E 913 AlEZ wid Axoltt. (A) AAE AR 5ok Ad&d EAsE 45, B) AAHE Al

Fot Jdedo] A¥E A

2% miRNA of#o]E 913 AME FH] HAS YeRdTh (A) AFEd (1) A2 2443 AEZ FH|sta, <

g (o) AEFe Azl w12, 24, 48 A7 Fob Insu ino] fl& XA g MEE AEZ FY|SH
NI =

Al

OH b

Ry b

, ZF AT 9 triple AZ FH)8tHn=3). (B) & RNA A= B A=A oprfzx A A7|9%5(1%) 2
2 yehdth. () 2 RNA
Yehdch,

miRNA oj#lo] & fla] MEsl T RNA AUE Y=EE YERdT

4% miRNA o}#lold] AF&¥ Affimetrix Genechip 4.0 version A EE YErdT).

<

BE 24 AdEA, —Er%r%E AE o]&¢ Nanodrop w41 ZZ[(+) 24H]E

ql
w
rlo
>

H

= 5% miRNA ojdlo] 4 AE vEbYh. (A) Box plot A3 24, miRNA o]#o]d] AFEH 12 A EQ A=
A dojx= A& M7](signal intensity)e] BHE YE = ALZ, BE Ag AHEAA FAR Az 2&
715 e, (B) Pearson correlation plot 2324, ol#o] H(array chip) 7Fe] A&aA EAho,

A71E
FA7E 10 AR el BEAE lmFth (O ojdle] $HS 2ok Ao,

= 62 ol A4¥ xAstoA], RT-qPCRES £3F miR-141-5p¢] AH ZA3}E vreplith(x: 0.05> p, =#x : 0.005>
p).

= 72 rHCON A AlFEAFE] 9lo], miR-141-5p A2l a5 yehdch. () AZFH AEANE 224 (niRNA &
Z: 50 M), (B) FENE= EAJ(48A1ZF AHE]). *: 0.05> p, ** : 0.005> p.

% 88 piR-141-5pel o8k M Abdol glo], anti-miR-141-5p A gle] &3 el (A) A=Z AxzApd
A (miRNA ¥X: 50 nM, anti-miRNA &X: 100 nM, 48A17F A&]), (B) Feierd EA . rno: PE(Rat) 7,
hsa: 917F(Human) 2.

o3t AEZ AbEol Qlo], anti-miR-141-5p A2l a¥E YERAY. (A) A=A MxAPE
A (anti-miRNA &3%=: 100 nM, 48A1ZF A2]), (B) ey EA. rno: E(Rat) Fl, hsa: AZH(Human) -

“‘ ©
rr
r«O

N
5]
i)
m&al
=

= 108 ¢&Ed AF 2AFFA], RT-qPCRE £33+ miR-493-3p A AFE yepdth(+: 0.05> p, *x*

%= 112 rHON A2z AlZEAREC 9lof, miR-493-3p A2l &#E uvEehdct. (A) A=A M2zAPE 4 (mikNA
S 50 o), (B) FEASHA 54 (48A1%F AHe]). =i 0.05> p, #x : 0.005> p.

T 125 miR-493-3pell 9Jd AE AbdHo] 9o}, anti-miR-493-3p A9 FIE el (A) A=ZHE N EAME
A (miRNA %%: 50 nM, anti-miRNA 5% 100 nM, 48X1%F H2]), (B) Fed4 EA. rno: FE(Rat) &,
hsa: 91ZF(Human) 2. *: 0.05> p, ** : 0.005> p.

5132 gad Ao o3 Al AbEel 9lo], anti-miR-493-3p A 79 &¥E yepddl. (A) A A¥EAE
—E‘rﬁ(antl—mRNA 5 100 nM, 48A17F Ae]), (B) HelEd EA. rno: FE(Rat) 3, hsa: A7H(Human) +
2. = 0.05> p, *x : 0.005> p.

w2 AN AT ALY B

B 02 miR-141-5p 2JAA] HE= miR-493-3p AIAE FEAL SR et WAL AbE oAE 24
& AEgtt.

wh A A=, A7) miR-141-5p AAAl i miR-493-3p JAAE miRNAE AIAZ &= i ojwd AAAE
1 7Fsshy, tEFav ZE(antagomir), QFEIAA &S Bl =(antisense oligonucleotide) %= RNA
A #AF(inhibitory RNA molecule)d & Ui, ool AEH= A ofvth., Hth wtdEAsiAl=, 7] miR-
141-5p JA A= AMEHE 1 (5'-caacacugcacuggaagaugga-3' )2 FA|F £ anti-rno-miR-141-5p =& AIHZ
2 (5'-uccaacacuguacuggaagaug-3') = M A] %= anti-hsa-miR-141-5pd 4 AL, 7] miR-493-3p JA A= A

>~

_5_
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P )

dHE 3 (5'-cuggcacacaguagaccuuca-3')E  FEA|F =  anti-rno-miR-493-3p E& AdA¥ET 4 (5'-

p

ccuggcacacaguagaccuuca-3' ) 2 ¥ A ¥+ anti-hsa-miR-493-3p¥ 4= A},
v S A=, 37 RAES AASVIAEY] AZMES AL 4 9l
v S A=, 37 AAES7IHMEE divl fEl AAFS7IHAEY 5 oy, ol d+gH= AL ofYtt.

A}7] orebaim] Z(antagomir)Y SHEJAlA S8l wEd L E]=(antisense oligonucleotide)™ miR-141-5p HE+
miR-493-3p2] @71A el HJHZAQJ MES 2 S EFo=Z ). o]Z gk miRNAY] R A AEE e o
AA = miR-141-5p T miR-493-3pell A 3te] ©]& miRNAZE 2H&-31A] E3tEs gt 985 ¢t}

3k | A7) miR-141-5p= A€M E 5 (5'-uccaucuuccagugcaguguug-3'; miRBase Accession # MIMAT0017128)%
¥AE= FE(Rat) Fd miR-141-5p & AM<E¥lE 6 (5'-caucuuccaguacaguguugga-3'; miRBase Accession #
MIMAT0004598) & HA &= 217F(human) 2 miR-141-5pQ 4= AT},

Tk, A7) miR-493-3p= A EWME 7 (5'-ugaaggucuacugugugccag-3'; miRBase Accession # MIMAT0003191)% %
Al= FE(Rat) F miR-493-3p &= AEHE 8 (5'-ugaaggucuacugugugecage-3'; miRBase Accession #
MIMAT0003161) & FA =+ 27k human) -2 miR-493-3pd 4= Utt.

2719 o], miR-141-5p % miR-493-3pE < 7t(human)¥ WE(Rat)ollA] FEZC LS 7Fxa glew, 4
7] FEAQd A9 miRNAQ] targetingol] F83F FEo|m=E o2 <l3] miR-141-5p =
AAA 7} QIZFAAME A§ 71Este HAA HAEAS X5 adr) ke AS o

wal, B aw o piR-141-5p A A EE niR-493-3p AAAE FEAAECE I3 EH YA

HASAE, 7] miR-141-5p AAl EE miR-493-3p AAA= miRNAE AAAZL 5 = Aue A A=
4 7Fsshy, <tElarv] Z(antagomir), SHEIAlA 223w E 2] L. E|=(antisense oligonucleotide) H=i= RNA
A EAH(inhibitory RNA molecule)¥d <& A3, oJo A E AL ofyrt. ®Hth wigtAsAlE, 47 miR-
141-5p JA A= AMEHS 1 (5'-caacacugcacuggaagaugga-3' )2 FA|FE anti-rno-miR-141-5p =& AEHZ
2 (5'-uccaacacuguacuggaagaug-3')Z ¥ A%+ anti-hsa-miR-141-5p¥ 4 <z, AMEHZ 3 (5'-

cuggcacacaguagaccuuca-3') = A E = ant i-rno-miR-493-3p = MNEHAT 4 (5'-
ccuggcacacaguagaccuuca-3' )2 ¥ A ¥ = anti-hsa-miR-493-3p¥ < AT},

v AsHAE, AV Had wHAAEEe Xw),  d=3sFo]|H(Alzheimer's  disease), =%, 1
(Parkinson's disease), HHWE H (Huntington's disease), ¥ IAH(Pick's disease), +HHA 4
(Amyotrophic lateral sclerosis; ALS), A Zo]=HE-okF1 (Creutzfeldt-Jakob disease; CID), &4
wkH] (Progressive supranuclear palsy), THAlE 9155 (Multiple system strophy), FFe3l-3ul-Ax £
(Olivopontocerebellar atrophy; OPCA), ARel-E=efA 3 (Shy-Drager syndrome), =E}/d Z 3 (Essential
tremor), ¥ ZA-7]1A& E3aZF(Cortico-basal ganlionic degeneration), WIRHA Fo] A A2 (Diffuse Lewy
body disease) @ HZxA-Z2 =H3PZ= (Striatonigral degeneration)d < Yo}, old IALE A&

ol

woune) ok 2AEe HGEA, FRALEHE, QEAA, SR SYnFRUcEE W AAE 238
2 FRAPOR WY & Atk ¥ WP ofd 2R Ei BF AAE fE Y o9 epgHom A
ot Aelsnom sgEE REAS Agste] ARy 5 glom, 37 waaAms P, BaAl, 24,
ARA, WA, BBA, FTA, BEA EE FUA 59 HERAE AT+ dvh B owge) o 24E
e RolE A FE AR o9 /IR ATHOR 0§ 5T FAS 1 F oY TPl o3 2YE
2 ugAsl AASE F Aok B3 S0 AAFHE 2YBA UoA HE Fed HARA GARE,
B R A AER ACERA, 9%, BFF, YA, $F 4G5, DRY FAg, GrERz g,
P Ui §o, FedE, dud 2 olE A¥ F 1 AW o4 EFetel AT F gov, e o
o GashAl, fFel, Al 5 OE B4 AR A £ otk w3 S4A, FaAl, AN, 2
PA % RBAE RAHOR Hrhshel £g, AL, fFHo] Si ge FAE AY, Dok, AE, A9 EE
AR AAST 5 ek

B oagol ofst 2B oA AA Fee A, AA, N2Y, GA, AEA, A4, AL, F,AA,
A, AEA EE FA PSE A R B SRR AREY A4 Bol B & vk, ¥ Wyl o zyge
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Aadg), FOg, 5724, <59, F9d, 50U, 24, 29, b9Sd, §Y, g4, A, A, O ®
v AU ARE S8l BAAA WAHeR FoE 4 oluh. 1 wge] ok AES] fFadie] FEHS i
ot = AR 87HE &S ouet. wepA, d3e] TR, A3 TR, 24E §Hd fE 48 2
02 AR TH 2 %, AFe TR B X A, AT, o A% e, 4E 9 Aol o ARk, F
o A2 9@ ZAEY BulE, X7 77, S AFRHE ES ¥R Ut Qe we 2dE 4 . o]
off A= A ofuh, g, Adle] A5, 19 13] WA F3] FofAl, & T A= 19 13 A
T3] FoA, =Y 49 0.1ng/ke~10g/kg, Ee|FEtol=, WA = A 49 0.1ng/kg~10g/kg, <UE
A2 72U LEFo] =, siRNA, shRNAi, miRNAY 7% 0.0lng/kg~10g/kge] &F o2 T3t 4= i},

d=de A5 ADBE71AEANA miR-
5

9} Hasle] 7] miR-141-5p HE+= miR-

ol Mz, ¥ WS FAEA i AAde] uel B oatgS aGAE Aiic, B g dr] Axde B
W pAslEly] g AL BB el ALWAE AQSAAL dsHe ol ohde BEolth wakd, ®
ago] gAe Aw 8 ANdRRE B otge] &3l sleRole] ARV goldl £3% & dlE AL B
o] AW lol] &k Aoz A HT.

<A o>

sl7]e] ddddE 2 gl mE Z4zhe] Aildel EH e AgH= AFAE Aty A7 Aol
1. HON A= v

A4 A9 = F# slwl A7 (hippocampal neural; HCN) Z7]MEE o] Ao Baud wnlo] ubg} #2]3} cF(STEM
CELLS 2008;26:2602-2610). =& w|Y¥ Z#o]E: poly-L-ornithine (ZF&2¥ Z#olE 10 ng/ml 2 F2 &
gho]= 50 pg/ml; Sigma-Aldrich, St. Louis, MO) % mouse laminin (5 pg/ml; BD Pharmingen, San Diego,
CA)oz FHFFTE. Ham' s F-12 medium (Invitrogen), 1 mM L-glutamine (Invitrogen), 100 pg/ml
streptomycin, 100 U/ml penicillin (Invitrogen), 20 ng/ml b-FGF (PeproTech, Rocky Hill, NJ) ¥ 5 mg/L
insulin (Sigma-Aldrich)eo] ¥f%® AFA-AZ3F N2 supplement”} H7Fel Dulbecco’ s modified Eagle' s
medium (Invitrogen, Carlsbad, CA), 16 mg/L putrescin dihydrochloride (Sigma-Aldrich), 100 mg/L
transferrin (Sigma-Aldrich), 30 nM sodium selenite (Sigma-Aldrich) = 20 nM progesterone (Sigma-
Aldrich)e] 2std T334 ax]o] HIN AEXE ajFslsicth. A7) 8lAX& sodium bicarbonate (1.27 g/L, Sigma-
Aldrich)& o] &3ste], pH 7.22 24318, d&de] AAR F-Aded MAE AXIFATE. AEE 1:4-69] H]
2 AlduiFsde. AEE 5% 00, AR, 37CoA wFedt. Slsd ¥ AR [ (HE FASHL,

Qedlo] THA W AL [ ()ekm BARA.

2. miRNAs € AE 7Y

miRNA mimics® WAIA miR-141-5p = miR-493-3pe} T U A 2 g3l 7)]%5S st o]F A RNA &3
ot} FHHE miR mimicsE A7) YsiA, Anti-miRs+= ©o]F WA XS sty or HAGHRI 11, A7

S B3 AX Y2 =Yy, 24 ERTF(miR-Con ¥ anti-miR-Con)< Genolution (Seoul, Korea) %
Dharmacon (Lafayette, C0)C ZHE AsFAT. dA™d FHAAAS s, HIN AES HEs9 L,

Pz
A
Lipofectamine 2000 (Invitrogen)< A}-83Fe] miRNAsE A AAIZATE.

3. £ RNA 35

& RNA= el A f5ell wel 12, 24, 48413 ¢k wigkd HON Alx=3E FE33ti(= 1 3 = 2).

. . 6 — . . - -
RNA-free microcentrifuge tubeolA], ¢F 2x10 A¥ZE 0.5 ml Trizol reagent (Invitrogen)®= *&|3}it}. 4
TollA 158 59 12,000 g2 YHEET &, 4edS 0.2 nl F2E2XF] XTH NMZE FE2E AT, 4
7] FEE A S5, 204 58 Sk wESAIRY. 9AEE] F, 4TS o oaxEd dFo 5

_7_
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o= yIE AMEL FHE R, A4 307 & v
3l 1.0 ml9] 70 % ol &S RNA ol H psidc. 4R
2]¥ RNase-free watero] HAEAAT. dofull = Z}+7}
(Thermo Fisher Scientific, Wilmington, DE) % o}7}22 A A7|9 &S T3 SAHIIHE 2).

A AT, dAEE &, Asds H%ﬂl, AHE 4
25 A|AskaL, Zre RNA -2 DEPC-A
RNA <k H %;ﬂ% rd 4

4. miRNA vlo]aZ2ojgo] & dHoJE #A

miRNA wlola 2ojglo] BAS 913 & RNA A=< DNALink (Seoul, Korea)® KWTHIE 3). & RNA AZ9 *
A 2 55T = 72 Agilent 2100 bioanalyzer (Agilent Technologies, Santa Clara, CA) 2 NanoDrop ND-
1000 spectrophotometer (Thermo Fisher Scientific)& E3f #2l13ditt. RNA FZAA (integrity) LS UE}
= & RNAY RIN X= 9.8 WA 10.00]0aL, wlo]aRojgo] A4S 9a] 2FHE HA 34 >8.0& =8
3] SHAIH Y. ek, 27] A7]9E5 % (electropherogram) T 23U AME, RNA M ES S8 AEX RNAS
Eotel= Ao & yebgtd. 1 & Affymetrix GeneChip miRNA 4.0 Arrays (Santa Clara, CA)E AFg3}e] mlo]
ARogelE SR, BH-¥EAE 9| FlashTag Labeling KitE ARESta, doly ®EA4& 3
Affymetrix Expression Console SoftwareE AFE3FATHE 4). ofdlo] F A4 miRNA 39 & & 728 YE
45 miRNAE EEste] 30,324 vk, WA AA, ZFs 2 H2E 97 £, AsE YETH(E 5). AR 79
A8 P-value <0.052.2, fold-change cutoffi >1.30.2 233} ).
5. miRNAS ohgh AAIZE AL HFH PCR(RT-gPCR) £4]
XMElEl A< miRNA 238 =39 A B4 RT-qPCRE E3 353 cl. RT+= mir-X miRNA first-strand
synthesis kit (Clontech, Mountain View, CA)S AF&3}e] 4=a3}3ith. miRNA 2& & A3l 7] 98k RT-qPCR
IQ SyBr Green I mix (Bio—Rad, Hercules, CA)E A}&3}o] F-3sAt). miRNAsel R A ¥ Y= 5 EolF
PCR Zzfolw] & 3' mRQ Zeto]|w & AR&SHITh. 5' Zefolw= 3F mikNA M B sdaHA AZstAoen, 3!
mRQ Zkolm = 7] RT-gPCR kitell Al #1&3h= mRQ Zeko] & ARE3SFlTE. RT-gPCR 2712 th&-3k 2t} RTE
37°CoAA 1A17E ot R geqlar, o]& FPOR ko] 95T, 10x(Z7] WA) o]F, 95T, 5% % 60T, 20%=
40 AFo]E & P(RE & TE. U6 RNAE WAlA tixao g ALg3tsdtt.
6. Hoechst 33342/propidium iodide (PI) ¥4 ¥, AXE AP &4
HON Al o] Al AE/APEe Fn]7 slolA Fejatzlog A=s19a, AFAE JEE= Hoechst 33342/P1 &
AN (Thermo Fisher Scientific)& &3l 43Itk AAE Algtel, 5 ug/ml Hoechst 33342 % PI &9 %k
A el Hr ekl ar, MEELS 5% C0, 2R, 37TCoA 1AZF &< FAsIATE. F33n stelA JeJ= 5
Fo 2 293 F, PI-%4 2 Hoechst 33342-%F4 AL vl&S Altete] AL AFEES S48

Al APE (%) = [PI-¥4 A5 (B7%) / Hoechst33342-%A4 AxE (347)] X 100

<ZAle] 1> HIN S71AE wiF 3 F microRNA HE FHE Qlo] 1ed ZHY %

HON MX+= Jd&d 23 5 1Y oJydl, Mx 524 AAY &7 ME +F(cell shrinkage), MXE JA &4,
M E AFE o] Oeoi LD}. Az AP AEE 2-39Ae 7 SAEA L, AlEe A5 Y EYolERNE EEE
ATH=E 1). d=d ZFd wet Ax AFE A F niRNA Pl o] oAl 540 Yely=A gRls}7]

-‘?4’5‘]1/\1 miRNA mlola mojgo] #4& FAGAUHE 2 2 = 4). AF Jﬂ?} Hazketr] HEA, ded EA
ol wE vl 21 & 3 =94 AFE FdEgth. 2 ofdoldl digk A% Al7] HAE box plotel
*1 ‘JrE]r‘i] vke} o] quantile JEF3; o] A4Ed] AAFJTHE 54). mlolaZolgo] dlojy ME Alo]o] 4
HAIE= correlation scatter plotollAl YERA ule} Zo], S8 AFAANS YeERE 0.97 o] oAt E 5B).
Z miRNA =X = p-value cutoff 0.055 7|Fo= FHEHFHTE. 728719 QE A<= miRNAsE A3k A3},
adlo] H7FE A5 Hla] d&Edo] Y& 75 , % 175709 miRNAs7F & FEol o] AHe zol& UrE}M
oled 2y o]F, 30712 miRNAs -Z2A% 3, 145702 miRNAsE o}o—g_x‘:-iﬂ},\i‘r(fold—change >
1.3, &= 50). &7 A345 TFsH, < A T, HON Al AFE A4 Foll miRNA 28 2=kl Xfo]7t
dA st AS e
miRNA of#lo] A3}, 1.5 o] F7Iet J7E-S AZPER 6~21 FolH, 0.66 R} o A% T4 (target) 52
Az R 57~109 Fo2 FHUTE. o] F, miR-141-5p % miR-493-3p A&ste] FrhHed HFS
APk, HEo] RT-gPCRE &3 Hd 71 ALE SASHATH=: 0.05> p, =+ © 0.005> p).
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[0048]
[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]
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B oabmol] AFR-3F miR-141-5p 3 miR-493-3pell thdF AAE AR = ol Eeob #r).

Transcript ID Absolute fold change p value Sequence: human miRBase
(miRNA) 12H 24H 48H 12H 24H 48H rat Accession #
miR141-5p | 1525 | 1253 | 154 |ote02 | ND | oo | AU ccaguacaguguugga | MIMATO004398

LIC Call cuuU ©ca gug cag ugu ug MIMATO017128
miR493-3p | 1374 | 1674 | 1764 | ND | 00602 | ooy | U9Rd9Guauguugecagg | MIMATODOS16T

1Iga agg ucu acu gug uge £ag MIMATO003 191

<A ¢ 2> AEA AY ZAS oA, RI-qPCRE E% miR-141-5pe] AF

RT-gPCRE &3 7] ofellolol A &3 7F A& AAAsirt. rIN AlZ= e EA4 50 we) 244]
b EE 4841 Bob wigEtlar, EAIE miRNAsel So]H o & RT-gPCRE F38AtH(n>3). miR-141-5p2] =&

T2 dad 243 =14 FEHEAHE 6). Ao 25 mean + SDE UEREITE. U6 RNAE WA o=
o

<AAle] 3> HN AlE AE&F o], 32 d niR-141-5p A9 a3}

HON A3 Aroa], Aak-z4d9 niR-141-5p2] A)dta S 1islr] &, A&l ZAstolA 24 miRNA
mimics® AEES FAFAANI) 2 BT, HE niRNA minics H7Fe gizx+y gy, Ask-x
mimics SASFAA AEELS AETES A FASAEY, ol PI-YAH Axe AT F

st

niR-141-5po] ] AE APE AEE QA AR 9o fAA HERTE 7). 37 Ashe dado] &
z%v1%%@%aﬁyiggmmqu5WPMNwiﬁhjpli@ﬂﬂﬁgw?% = e e,

<AAld 4> miR-141-5p—F-% AX AIES JA5l, Ad&d ZBoeE F:H AHAX AMEE E353l= Anti-miR-
141-5p

HCN AlE AbEo] o] miR-141-5p2] EoldS AHZE3d7] YA, ¥ AEAEL niR-141-5p JA| A ZA miR-141-
5pet ARA ANES ZEE  anti-miR-141-5pF ARESIIEU], ©l¥ miR-141-5pe] AN FAHS Hrh
(knockdown) Al 1 TH( %= 8). anti-miR-141-5p(rno-141-5p A A]/hsa-141-5p A A|) = miR-141-5p= E Aol A
gk, ME APES dASHA AT H5eld £ AdS 7 Anti-miR-Cont miR-141-5p mimicol ©]
3l FrE=E AE Aol S WAA| skt

—

A, anti-miR-141-5p(rno-141-5p A4l /hsa-141-5p A A7} A& A spell veRE A APE f2
adE gaAls AE Flesith (= 9).

<HAld 5> Qed Ay =3 A, RT-qP(RES 53 miR-493-3p] A=

RT-qPCRES F3ll A7) ofzlolollA] B3t S7F A4S AR, rHN AlZE &Ed 4] §-5Fo ue} 484]
7F Eor wiekalelar, TAIE miRNAso] Eo]& o= RT-qPCRE 838l THn>3). miR-493-3pe] W& FF& A&

g A% zA0A FAEYTHE 10). 2] $X= mean + SDE YEFATE. U6 RNAE WAl tixTo2 A&
o}aivk

<AAle 6> HIN AIX Q&% o, F3d-=FHd niR-493-3p &9 &z

HON MZ 2ol A, A&d-Z4d%E miR-493-3p2] AZstd s dysr] &, Ad&d EA3) 2
mimics® MNEZEL FAZAA 7 225 ch. hZE niRNA mimicg H7bet diza3 e, 43245 niRNA
mimics FEAEINA MEEL AEFTS A AAEFEEUY, olx PI-¥A AEY A} =TS Ed

sFelshelnh.

FU

\ﬂ u?

miR-493-3pell 93¢t A AlE AHEE deEd dde A9 FARH UElY T (& 11). 7] Z23E A&l
A S A9 -2 E niR-493-3p7F HON xﬂ‘ AEF 2dd AT = dotE AE YE

<AAle] 7> miR-493-3p-F= HX AEE JA5t, A=W dPoE 5" AX APEE HISE Anti-miR-
493-3p

HCN AIZZ AFdol] 9lo] miR-493-3pe] EolAS AZE3d7] Yo, & DHE5L niR-493-3p A A=A miR-493-
3pot ARAH H9E ZE anti-miR-493-3pE ARG =T, 0]% miR-493-3p¢] A AL =L
(knockdown) Al ZITH( = 12). anti-miR-493-3p(rno-493-3p A A /hsa-493-3p &IA|A]) = miR-493-3p= FA]9
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A, ME APES dASA A4S, H5eld &£3 A ES 7FH Anti-miR-Coni= miR-493-3p mimicol

[0064] | anti-miR-493-3p(rno-493-3p A Al/hsa-493-3p AAA)7} A& A slo] vebE AE APE G

I8 ZAaATE RS FolsgtH(E 13).

Insulin (+)

12H 24H 48H

Scale bar: 100um

Scale bar: 100um
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0

12

24

48

Cell seeding:

=J(+)_24H: 10cm dish X 4 (1,500K)
«{-)_12H: 10cm dish X 4 (2Z,000K)
+[(-)_24H: 10cm dish X 4 (2,000K)
«1{-)_48H: 10cm dish X 4 (2,000K)

(B)

(+) 24H

(1 12H

= M Z PHEF (M)
= MZEB|=E; (+) 24H
(- ) 12H,.24H, & 48H:

= RMNA prep. by Trizol method

«— 28s rRNA
“<— 18s rRNA

“— tRNA

©

(+) 24H No. 1

Rdaah

T Amoun
t_g;:?:h S 260280 2601230 AZED YIUY  HE
(ug)

1 THCM_24H (+)_no T 1863 15.0 28 2D 19 rotzl RMA|ZD15-10-01 -1
2 | rHCN_24H (+)_na 2 2113 150 6z 20 21  |eotal RNA|20715-10-01 -:C:;?—ul:- (2-1) 2

rHCN_24H (+] na 3 2131 150 63 20 20 |wotal RNA|2015-10-01 311 3

rHCN_12H (). no 1 2253 150 24 o 17 [rotal RNA[2D15-10-01 15-1) %
5 | rHCM_12H () no 2 1300 50 20 1B 17 |wotal RNA2015-10-01| ns3 {B-11
& rHCM_12H {-)_no 3 269.6 15.0 40 28 1.6 motal RMAIZ015-10-01 711 (]
T rHCN_24H -)_no 1 349.4 1500 5.2 21 16 [motal RNA|Z015-10-09 19-1} T
] rHCH_24H (-} _no 2 3620 150 5.4 20 20 mota! RMA|2015-10-01 n=3 (10-1) 8
9 rHCN_24H -)_no 3 2505 150 38 EH-) 19 motal RMA|2015-10-01 12-1) a8
10 THCM_48H {-)_no 1 5679 150 BE 20 19 fwotal RMNA|Z015-10-01 {13-1) 19
11 rHCH_48H (-)_no 2 575.6 15.0 86 23 13 leotal RNAIZD15-10-01 n=3 _(TIA_—TI_ 11
12 rHCH_48H {-)_no 3 636.0 1500 956 210 1 leotal RNAJZ015-10-01 (15-13 12

100715 E5w W

oL & =
:':;;‘:h 260/280 2604230 4=SEHY YaUR L=
1 | rHCN 24H (+) no 2 4759 150 71 20 17 |eotal ANA(2015-10-07 12-3}
2 | THCM_24H (+) no 4 4333 150 65 2o 18 [ooral RMA|2015-10-07 14-1 1
3 | rHCM_12H (-)_no 2 198.8 150 30 18 17 [rotal AMA|2015-10-07 16-2} 5
4 | rHCM_12H () no 4 2407 15.0 EX 2o 17 [eotal RNA|2015-10-07 18-21
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=rid
Array contents miRNA 1.0 miRNA 4.0
Organisms 71 203
Total mature miRNA probe sets 7.815 30,324
Human mature miRNA 2,578
Mouse mature miRNA 1,255
Rat mature miRNA 351 728
snoRNA, CDBox RNA, scaBRNA 922 1,996
Human pre-miRNA — 2,025
Mouse pre-miRNA = 1,255
Rat pre-miRNA — 430
EHba
Box Plot
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Regulation

1. Average(1, 2, 3) vs

Average(4, 5, 6) 1

Sample 8

X1

8
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Sample

Down
Regulation

57

2. Average(1, 2, 3) vs @
Average(7, 8, 9) -

109

3. Average(1,2, 3) vs

Average(10, 11, 12) 21

108
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(A) (B)

miR-Con miR-493-3p

(A) (B)

Cell Death(%)
8

40
20
o LN
Insulin 5 - & 2
Anti-miRNA - - Con mo-493-3p hsa-493-3p

s

<110> University of Ulsan Foundation For Industry Cooperation
THE ASAN FOUNDATION

<120> Composition for preventing or treating neurodegenerative disease
comprising miR-493-3p inhibitor with inhibitory effect of cell
death in hippocampal neural stem cells

<130> ADP-2018-0442

<160> 8

<170> KopatentIn 2.0

<210> 1
<211> 22
<212> RNA
<213> rat
<400> 1
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