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(57) Abstract: The present invention relates to a composition for preventing or treating liver damage, comprising miR-223 as an active
ingredient. The role of miR-223 was verified in an animal model with ischemic liver damage, the presence or absence of ischemic
liver damage was confirmed in an miR-223-deficient animal model, and the effect of preventing or treating ischemic liver damage was
confirmed in a PARP1-deficient animal model. In addition, as miR-223 exhibits inhibitory activity by directly binding to PARPI1, a
negative correlation between the two substances was confirmed, and the effect of PARP1 inhibition on treating ischemic liver damage
in vivo/in vitro was confirmed. Therefore, the composition is expected to be used in the treatment of various diseases related to ischemic
liver damage.
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H, A% ZH5 7 H Y| 0] E (calcium carbonate), 5L &2 2~ (sucrose) == HE Q. X~
(lactose), A}l 5& A o] =A@} gk degh H3 A o] 2fof vl 1u % 2F
ol E g4 g2 HFSAEE AL HT.

AT o E Ae NGAA R = AEA, W& AA, 7 A, A HA S0l el +=
o] &3] A ARl =, HHE Fepd o] 9ol of ] 7FA] 3 A, o
FA|, BEA] 5ol 28 7 At v AT FoAE A
Hl = 8A, A, §A, A7 Z2A A, A 7F 2
oz 22 Il = 2] & (propylene glycol), & of € &l
718, e =dlel B & FAL 7Fs gk 9
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716 Skl ol 8] £710] B A gliz, A8 i R0 Yol ks
FobAE GRS g om, EE FAE ) ola) WE B HEd Qe 2
E37h 42 gk 4] 712l 9% 7S EHE 5 glom, 9% 5]
A A L2FY Aol B ANAE T S 910}, o) A FE= 4
2 opr}
g A S AT I H
olst, & ko] o[ 7] S1ake] ulehA & WA o & AN Gk, 1eln} 8]
of ATe) = 2 kg wTk 417 o] s 5h] F1stel AT = A W, 5] AN
oo ]3] ¥ g o] o] §H = AL ohk.

[2A] 4]

=9 ¥4 &4

A A1 545 A8l b2 stdg oA Ad-g AFH AT A A
%] = BD Microtainer® SST gel tube (Cat. No. 365967; BD, ¥ # A 5= X 2 & ¢ |
ol zyell = 8t 21, 22 £ 2°Col A 302 FSF S AT S E A&
4eCol| A 2,500 X g= 201 AT skl oh gk S S A
23 FHEZ $AAN @ AMEZ Haslgloh @3 e o]

l'

2~ (alanine aminotransferase, ALT) X o} =3} 2 E 4} o} 1| =4 o] A~ § 4 (aspartate

stel =9 shgieh.

ZA A ZAL

P 2AE 0.5 em A2 AFE AL, 10% XE 5 2 H]SFO] = (Cat. No. HT501320;
Sigma-Aldrich, Merck KGaA, Darmstadt, Germany) & <l of] 3} 5% & <¢F 1A 7
th Y 24 sep 0 7 Fujsto] npo] A RFOR 4um T8 HH SR
5kt 27 Lol mi Fujehd ¥AS 918 AnkE A o e g4
SHSITh BX53 @ W] 4 (Cat. No. BX53; Olympus, Tokyo, Japan) S5 23} 0
A= Zhl 2} (Cat. No. DP27; Olympus) & ©|-8-3Fo] o[ u[#] & &g 33l 3t &
A AR Sumkie] S o Bafo] £, AT AT 2 AT 34} 79}
A% Fohete] 0914 471719 A4 = A AT G 1),

[3E1]

Score Congestion (£ 3) Vacuolation (*3 %)  |Necrosis (3] A})

0 None None None

1 Minimal Minimal Single cell necrosis




WO 2024/219795 PCT/KR2024/005101

[101]

[102]

[103]
[104]

11
2 Mild Mild ~30%
3 Moderate Moderate ~ 60%
4 Severe Severe > 60%

oft
b
4
EX
N

27

=

Tol A= {24 (40-50 mg) == i F Al £ EH-B] mRNAS} miRNAE

o} 12 QIAzol™ lysis reagent (Cat. No. 79306; Qiagen, Hilden,

=) s 2 Al 92 (pestle) & AFE8Fe] H-4 S AL

1S &3 A7} o] = AA R & AA dFdE
kTt ol & 70% ol ¥he- = F A A 7] a1 A7}

N2 100% ol gh-e 2 A AA7] oL T LG

. g 29 A= a 712471 F DEPC A 7]
2ol S A Fl T FEF RNAS] F22 A260/280 HI & (9 2.00% 2183
1, %553 Nanodrop 2000 spectrophotometer (Thermo Fisher Scientific) 2 573
T}. mRNA T ReverTra Ace gPCR RT Master Mix (Toyobo, Osaka, Japan)Z o]-g3}
o] cDNAR A 38t Sl ).

FAAe] e A ARA AN FRELANGS TE S B 545
%1}, ZH] = CFX Connect Real-Time PCR Detection System (Cat. No. 1855201;
Bio-Rad, Hercules, CA, USA)= AF851S1 T F AR T3 1 of| 4] W35 =
&l g9] &8 98] 5X HOT FIREPol® EvaGreen® qPCR Supermix (Cat. No.
08-36-00001;Solis BioDyne, Tartu, Estonia) & AF-838F At} §- A A 5% o]y
o} cDNAS} & 33 E3F & 95°Co| A 123 F ot WA = 9o, o] & 95°Cell A] 15
% & <F WA (denaturation), 60°Col| 4] 203 &<t A 3} (annealing), 72°Col 4] 203
5 QF 174 (elongation) ] = 407 2] Alol & o] X3 Tt HolH &= A d 73 of
Z3 3] £ =-3}9] (fold-change) 2 & H 9] 2 Actin & 4ol 41315
At

miRNA 2] 73-$-, miRCURY LNA RT Kit (Cat. No. 339340; Qiagen)S A}-& 3o
cDNA A& =31 5819 2 miRCURY LNA SYBR® Green PCR Kit (Cat. No.
339345; Qiagen) & AM2-3Fo] gRT-PCRE 78 8}t PCR &38F 2712 th 57 ¢
AT 95°Coll A 23 & F 4] §F 3, 95°Cell A 102, 56°Col A 6035 WHEsh= 45
Mol Abol Z =2 z18) 5l th. I3k miRNA d o] 315 914 U6 snRNAS
A&l s etolm) Al 23= 3 200 A A= ST
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[3£2]

AEHAE  |Gene name 5' - 3' sequences

M AHE 1 |Hs PARP1 |Forward |GCTCCTGAACAATGCAGACA
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MEHZ 2 reverse  |CATTGTGTGTGGTTGCATGA

Q9 M T 3 |Hs_ACTB  |Forward |GGAGAAAATCTGGCACCACA
MEHZ 4 reverse  |AGAGGCGTACAGGGATAGCA
A& 5 [Hs_TNF Forward |TCCTTCAGACACCCTCAACC
MAHS 6 reverse  |AGGCCCCAGTTTGAATTCTT
MEHZ 7 |Hs_IL6 Forward |[AGGAGACTTGCCTGGTGAAA
MAHT 8 reverse  |CAGGGGTGGTTATTGCATCT
AEHT 9 |Mm_Parpl  |Forward |GCAGCGAGAGTATTCCCAAG
AEHZ 10 reverse  |CCGTCTTCTTGACCTTCTGC
A 11 |Mm_Actb Forward |AGCCATGTACGTAGCCATCC
AEAHE 12 reverse  |CTCTCAGCTGTGGTGGTGAA

A EHZ 13|Mm_Tnf Forward |CTATGTCTCAGCCTCTTCTC
AEAHE 14 reverse  |CATTTGGGAACTTCTCATCC
A 15| Mm_I16 Forward |AGTTGCCTTCTTGGGACTGA
AEH S 16 reverse ~ |TCCACGATTTCCCAGAGAAC

]9 M T 17|RNU-6 snRN|Forward |GCTTCGGCAGCACATATACTAAAAT
AWz 1g|A reverse  |CGCTTCACGAATTTGCGTGTCAT
AN T 19|miR-223-3p |Forward |CGCAGTGTCAGTTTGTCA

A EdHE 20 reverse  |CCAGTTTTTTTTTTTTTTTGGGGTA

1Al 1.8 &3

A
=
w 71w e ASE Hste] ok ¥ C57BL/6) MH-AE
}oﬂu} g}_or/\/] z%ﬂs} X
Sl S H 5 A o DBLAFOl A & H ATt mh5- 2=
S Hl (specific pathogen free; SPF)oll 4| AL5-%] ¢l o, 28] = erzq o o} AFAl T 3}

+el AR 2HE AR F SAH AT nhe-2= de g

>

fEE R

o

A

i~

AT FEY

(Tiletamine),

== IR-NPS P

ZEJ A miR-223¢] 9% A=

AL-g-ste] s1dA] 7k 3=
-2 C57BL/6JBomTac®] W, o
EA 8 A F A

Z A (Zolazepam), X}O‘ 27 (Xylazine) E3tel 0 & n} ¥ & B

= A ste] FEm ) 7S v
g 2K o2 H A A T XMM %70%01]
L2, 6A X AT Al el A m
ol 7.4 (AST)%F ¢t O}Hllﬂd
W 7k 5212 g 53] gt

o™ Suzuki A~ HF

SA2F B 2Y0E ALg kel HE I}

G5 457 ZF AbsEA T
N # Bl DA ol A= EAL
o] B4 (ALT)E 433 (& la). &
)\1%34_ oﬂ QAo 7 o&}\ﬂg}oq Z;dtﬂ
=

bt 22 2] =3 (congestion), 3 %

EE i
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(vacuolation), ¥ A} (necrosis) & 8 7Fet At L AA T T LA WS (g
PCR)E &3l &4 W miR-223-3p<] & 2} PARP1 -7 A}o] Hd & £AFSES]
PARP19] 84 0 7 3 wdx= Az A5 9l e §-H el

& Al

T A 3P ) TE Bl A s dA 7Hd A3 AST 2 ALTV}
sk (5 1b). T3, 7F 2 A 84 M ks I (c9f ol YElE Tl A A o
2, 2284 fg A N 27 Y ALE A= Gl A BE Y= 5 AR ¢
o AT+ AlZke] A whell ube} o 2 FH s Al LAY S gl st 4= 91t I
ARZE dojut g 222 Az uto] Fy| ¥ of AE o] o @ 2lel o] & gk Mo
2 GA o] ¥, dlo] =53l o] ol 7 v (pyknosis) 3 -3l (karyolysis) 278 <]l
ol &l |} IHAE HARE A TF AR A Holl 3EF AW oA §-4
How w2 Bl on, AT Aol F7FRSE PR 4L G elo] T of
6/‘17J7é'ﬂr/\1 Aol = 2 T kA ﬂﬂ]ﬂ Jch WRF ol e}, 3 220 &

o, A3 9 ) ALel] ) gk Suzuki Scorest™ & AR Al LF A kol whe) A5EEl ar
(% 1d), FAHTE miR-223-3p¢] W& A F7tstl o, &5 At
o= 2 F717F BAA SR o3k Al o= G H T (5 le). B

A Xk 73 Tel] whek PARP1Y] 8 & ZH A AL 6A| Aol = B A1 A 0= 9] %
FEol o, PARP1S] &4 0 2 Q18 95 A1 & Tnf % 16> A 4 =2 9]
St Ao AR e T (52 1f). o] 9 i Aatel) =R, 51 g4 3k E
A walo A 2k 24 4k 7} ut gs}ii% miR-223-3p®] L& o]

Tn

N 7}k wt
Ud_ PARP1 & # XM el f 216 F- A Ao w2 7 =4}

P

Al e 2. miR-223 2& FEAA A T &4 F7)

miR-223 F A A& A=A 71 miR-223-/y & &2 A3 T miR-223 #-#
A= X A AL Jornr SR T FHPS ran-223-/y =
miR-223 2 <= u}-§-22 3= 1| = The Jackson Laboratory 2 - %% 1t} (Cat. No.
IMSR_JAX:002779). v}-9-22= S5 W A F-A] A3 H (specific pathogen free; SPF)
NA ARSI o, A HAZLE oA E I st TEAE A A RS
E 745 T FAHAY AR AE TES AY A FEa LA AES 7)HE
S B8 A8 S A5l th miR-223 A& npg- = e, &
E]rxﬂ%, X}%}_E}X] 2g o = npH gt & BHE5 dfeto] (e IS

5 FEZE ARG (beH g 2 e A o E H A A gE

- st ATt o] - 641 ZF A i Al A ol A w9
AST9} ALTE S 43t (5 2a). 53 AT ol A
Ao Ao 2 dAste] A4 M E g4l
2 3t zA o &9, WA, AALE BUEsk v R

-
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miR-223-3p2] & 7} PARP1 -3 A9
3 e 9 NS Bl fAA

)
rE
olo
o
f
o,
BN
N
o =
-
N

T A3} YA A A ASTSEF ALTE miR-223 2 & np--20 A o] & 4

AT S QAR AA R F9) B 7S A S st
H AT (5 2¢ B 5 2d). oFA Y wh9- 2ol A 2 = PARPL /A
7} miR-223 A& upg- 2o A= 5 H A o, A A%
Al miR-223 A& A B 2 F7F8FSI T (5 2e).

A Al 4 3. miR-223¢] PARP1 ¢} A 53} &<l

A Ao 3-1. (P FAA F ol A o] miR-223 ' PARP19] 89| AFhyhA &9l

A 3 ol A miR-223090 2] 3 PARP1 5% 4} &l o] 24 o] 2 Z 8913}7]
Al AR5} HepaRG™E AR5 T AF-8 Al <1 951 -3} HepaRG™
(Cat. No. HPRGC10, Thermo Fisher Scientific) A 3= William's E medium
(Cat. No. 12551-032, Thermo Fisher Scientific)®ll thaw, plate & general purpose
medium supplement (Cat. No. HPRG670, Thermo Fisher Scientific) 2} GlutaMAX™
supplement (Cat. No. 35050-061, Thermo Fisher Scientific)& 3 7} 5} o] A}-8-3} %1 T},
M 3E = 37°C 5% CO, 7ol A Ml FH ATt il &F IHAI 32 F7-AF Al 32 ol 4] miR-223
2] PARP1 S A & <2138} 7] 93l Lipofectamine 2000 (Cat. No. 11668-019, Thermo
Fisher Scientific)S A}-8-3}%] miR-223-3p 2" A (mimic)E 2] % (liposome) 3
Ef = vhE = Mg Al E W E =98 Y miR-223-3p EHHA] 9] Al Tl A
miR-223-3p%} PARP1 fr A 2} -8 qRT-PCR H'H & & ZALsl Qi o) et
PARP1 @A o] vld] ZH A5 9| AW 55 (Western blot) WH 0.2 8FQ15}3I T,
A2y 535S 9138l AlAE S T-PER™ Tissue Protein Extraction Reagent (Cat. No.
78510; Thermo Fisher Scientific)®l] 3 2 el o} A & 4| A (Cat. No. 78410; Thermo
Fisher Scientific)7} 3 7} & 9ol A g]alo] @A & & 551 qit). & 55 o
& Pierce™ BCA Protein Assay Kit (Cat. No. 23227; Thermo Fisher Scientific) &
28] AE Al 5 %ol S vl (10 =20 ug)S 7 S 12% SDS-
PAGE®] 2|3 7|5 2 ¥ ¥ .2, Trans-Blot® Turbo™ Transfer System
(Cat. No. 1704150; Bio-Rad Laboratories)= AF-838e] 02 um WEZAEZ Q
w1 7] 91 (Cat. No. 1704270; Bio-Rad Laboratories) 2. & A At HEZ A&
292 #WH #2Q1-& 5% BSA (Bovine serum albumin) £ < o]l &2 7% ¥ PARPI
3} (Cat. No. ab32138, Abcam)<} HRP “Z 3} anti-rabbit IgG 22} 3} A (sc-2004,
Santa Cruz)E AH8-3to] ECLE o] &3 3}oh4 b & shAlst= o g 54
ok M= 2] Al & 3= SuperSignal™ West Femto Maximum Sensitivity Substrate
(Cat. No. 34095; Thermo Fisher Scientific)S A}-&3le] & 5313t} w4 kg

T+ chemiluminescence imaging system (Luminograph II; Cat. No. WSE-6200;
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ATTO, Tokyo, Japan)S- ©]-8-3}] =7 =] ¢l 31, 8-bit o] W] A] 9} 7|k o 2 A=
3} 2 ¥AS =3 ok A E ) miRNA A2 Ad vk of] 9lo], HepaRG Al
Ee A4 g4 o Oib o) Z miRNA (50 nmol/L) ®=+= miR-223-3p mimic (50

nmol/L)S A &3l W S A23151 T t & miRNA =+ miR-223-3p mimic<
Lipofectamine® 2000} i?"LO}(ﬂ 154 & QF WA §F 5, Al 32 vl oF-& Aol "7t
sol 248 A2 F ok ek, o] % AES BAE

A7k, miR-223-3p ZHHA =9 Al 500l A miR-223-3p2] WE o] # A3 =
7P-ﬂ WHd, PARPL A b Rl & Al om, o)z BAH R fold
102 N QT (5 3a). 3, PARPL Gl 2 o] a7 25 92 &
AR AR A 1 A FA FEE Ao E YA (= 3b).

A Ao 3-2. 217 Aol & miR-223-3p2] PARP1 S A & 3} k<1
miR-223-3p2] PARP1 - A} 2 3} 391 = miRDB (https:/mirdb.org/)°l| 4] & =
At} (5 3c). HepaRG A ¥ = PARP1 3' UTR -l 4] miR-223-3p 23} < 9%‘ <
3Fo] A 2}t pMirTarget 3 2F 227 = (0.8 pg; Ori Gene)& ] 2] 8131 a1

miRNA (50 nmol/L) %=+= hsa-miR-223-3p mimic (50 nmol/L)& & A o] *]2]3}S]
ok Al 32 U] =92 24-well & d ©] E ¢l 60% confluent cell Bl o] 4] Lipofectamine
® 2000 (Cat. No. 11668019; Thermo Fisher Scientific)& AF-&3Fo] 37°Col| A 484

b & 3 E AT Al W] f- A A 9 2441 {F 3, Firefly 2 Renilla luciferase
9| 24 % 3= Dual-Luciferase® Reporter assay (DLR™; Cat. No. E1910; Promega,
Madison, Wisconsin, USA)E A}-&-3Fo] A = 91t} Z- A1& 2] Renilla luciferase 2
) 5= 3= Firefly luciferase®l] o 3ll A 73} 5] At}

i}

5 o
ol
=
PN

2 7}, miR-223-3p B A A4 €] A] PARP1 3' UTR < 9 9] luciferase €4 o] 7
éhiv} 3d). ©] = miR-223-3p7} A% 2] © & PARPI 42} W& & 7hA
PN EA ) RN PAR - A=

Ao 4. PARP1 A& FTE9 S8 T EF AT 23 &<l

PARPI - A A5 H<EA] 7] PARPI-/-5 &S A}%s}oa PARPI é%%‘i
ol A o] miR-2239] S| A 1 &4 o 55 Ittt A A o=,
PARP1 24 n}-$2~3= "] = The Jackson Laboratory?-_TH F-eFE AT} (Cat. N
IMSR_JAX:002779; Strain of origin: 12952/SvPas). "}-3-22= &7 ¥ ¢ A Tzﬂ A
Elf (specific pathogen free; SPF)ol| A AR5 QL o m | A9 717 -2 o} 4k g 7 & <A
T SEAAFYUAAI RN E AE T YA A AE 2 AY
A FFaLANTES 7R A2 g1s B8l 718 S A E33l T PARPI

A mhg 2t Aeehnl, Eep g, AU e Ege o kA § 22 A7)
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[131]
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[138]
[139]

olN
>
1.01,
L
o
2 4o
do T
2
2
ro
—
Z,
S|
BN
=
o)
o
i,
r-g{l
o
BN
>
ol
3%
)

1 A3}, PARP1 © 4 S £
A EAol FHAstE Ao R
Zdlol| = =2 3 7}38F Suzuki A
9} IL6 & A] PARP1 A& T &0
t} (I 4e). ©] 3= PARP1 ¢+ A
& A AFSk= Aol

)

H jo

AEA 7= A4 30 2L S
i
=

T}, o]3= ASTS} ALTY] A4
3}

Job
¥ i

iy
il
ol
o
—l 1l
o rs
i)
32
v
kr
N
s
=
A
kr
N
&
[
ro
—
Z
&

o
> oF
ol 0(1)}4
el
> 3
1o
)
b ol
>
L
i X
oz i
L 9
330
B do
ol mlo
> ta
1o,
ot
2

A

o

A9 5. miR-223-3p9] A T &4 A 23 &2l

miR-223-3p2] & & A k&4 ol a5 &215H] Y38he] 2 miRNA
mimic (Cat. No. SMC-2002; AccuTarget™ miRNA mimic Negative Control #1;
Bioneer, Daejeon, South Korea) H=+ miR-223-3p mimic (Cat. No. SMM-002;
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