R E2 L f e LA EHL

g 13 4 3 MRNA®E & LR B VR 3t 6482 B3

FoA AW F R

%o s BYATE

2 & % % MOST 110-2637-E-041-001-

oA #HOF 1102082 01p Z111&07231F

#FH D RESRMAMEA LS ERAEEY (AL
FE LA EE

VERFEAR D P RadE Fe R

AL ErREY TR E  F A 2RFEHH
(93 TE ;!FT ’ 3%‘54?% RE SRS 2 EAr0 B )
AEFERBoEIF2E~FRILE LA

PooFE X ® 111 & 08 * 25




N
N Y
Boeo4p &

© HeRNA(microRNA; miRNA)7p R 4% & & #F 54 }}% 2_FTic Ry B 1‘E » BT

PR PR ARE 0 Rm miRNA@:z IR e S O 7
AT Z c PRPRBE AAFFEFFE 0 LPRASRTE
TR FAeR A2 F R FE o ARG T EARR SR
¥ ¢ % (PEO(poly-ethylene oxide))-%# ¥ ﬁ’ﬁ(PPO(pOly—
propylene oxide))-%# ¥ & % q!£2—4§§$ % 3 (Poloxamer 407
(PA0T) 2 ARZEBHEFEE »F F L 753““*(polyethylen1m1ne
(PED))/miRNAE »d s | A e > 2. B3 » R S8 @2 "8 1 % ot
BlIE* 2.22% o d jRBHF L ELo 77 @ -W'éﬂwﬂkﬁﬁ“ > Fsol-
gel#gd g g ¥ v 2 29 FPA0OTIE R B> 25% w/vPF » -k% sol-
gelf a9 5 36.5°C 340 s & # F(35-37C) -
PA0T(5% w/v) k2 ZAE A FEFEH om Wb o ERET

~P407(5% w/v) -k#Epe > F ol B 22-gauge st EE o K ¢h A ALiplGE
B om PA0T(H% w/v) k¥ pe=> &5 % fmiR2 »c%k o & A 4e » PA0T(H%
W/V)Ap ‘4c7‘P407(5/ w/V) «.PEI/MlRlﬁli,f FLfe > g miF R
% Helaiw?e 38 5 &2 wmre sy B o B2~ PA0T(DY% w/v) -kK¥%pe
R R R S PEI/mlRNAT\ T SRR 2. BIEER 5 4 5T - i
Tk PR 2R EF ol -

HeRNA; ®F © ‘{%_?&i K ‘{%_?&i ¢ '{TJF‘%'}”'\-F;%' RB AT, BHT L3
B3 R VR I sH#E A sol-gel #E R

: MicroRNA (microRNA; miRNA) therapy provides new therapeutic

targets for various diseases as the recent booming trend of
nucleic acid therapy. However, the establishment of a miRNA
delivery system remains a key factor in its clinical
success. At present, the research and development of
nucleic acid delivery systems is booming, but the
characteristics that need to be considered at the nucleic
acid product side, such as the development of dosage forms,
are less focused. Therefore, this project focuses on the
development of cationic polymer polyethylenimine
(PEI)/miRNA long-acting injection formulations based on the
intelligent temperature-sensitive polyoxyethylene (PEO
(poly-ethylene oxide))-PPO (poly-propylene oxide))-PEO
block copolymer (Poloxamer 407 (P407)) to achieve sustained
release and reduce systemic side effects. From the
rheological dynamic mechanical analysis, 1t can be known
that when the concentration of P407 decreases, the
transition temperature of sol-gel increases. Among them,
when the concentration of P407 is reduced to 5% w/v, the
transition temperature of the sol-gel is about 36.5 °C,
reaching the target temperature range of the human body
(35-37 °C). Erosion weight loss rate of P407(5% w/v)
hydrogel increases with time. At room temperature, the P407
(5% w/v) hydrogel formulation passes smoothly through a 22-
gauge needle. In vitro dissolution test shows that P407 (5%
w/v) hydrogel formulation has the effect of slow release of
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miR. Compared with no P407 (5% w/v), the PEI/miR delivery
system formulation with P407 (5% w/v) maintained higher
HeLa cell viability and cell membrane integrity. In
conclusion, the P407 (5% w/v) hydrogel formulation
satisfies the necessary conditions for a temperature-
sensitive PEI/miRNA long-acting injection formulation, and
also provides a solid foundation for the next step into
clinical testing conditions.

MicroRNA; PEO-PPO-PEO block copolymer; cationic polymer;
temperature-sensitive long-acting injection formulations;
sol-gel transition temperature
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e RNA(microRNA; miRNA) & #& & & 8 5 i 2 2700 f B ik 5 ST 343
B oo R ABE 0 25 % mIRNA @i sz 2> v L Hiphk 2 4 F % o
PP PSS SR R PEA S TE Y B F R A BB R
CEE o E ARG T EAERE S RF ¢ % (PEO(poly-ethylene oxide))-F F 3
“ (PPO(poly-propylene oxide))-# ¥ ¢ *f 4xf % % & » + (Poloxamer 407 (P407)
» AR Z S P e+ R L 4 37 i=(polyethylenimine (PEDD))/mIRNA & #cii b4
FANFe > 2B F > RESERE FRAABRIEY 220k od NP LA E LT
v Ay PA07 kR R PFsol-gel kR RREF P L E Y § PAOT ER P S
5% wiv P> -k % sol-gel #& 4% 5 & 9 & 36.5°C> i 3| A 48 P &5 /& § F1(35-37°C) -
PA07(5% WIV) -k"2 34 & B4F 4 PR A 4o @ B 4e o F R T ~ PA07(5%
W/V) -k e ¥ O] i 22-gauge 4-EF o K8 ¢F 3 ipliA A T P407(5% wiv) K
Wpe = 2 4 48 miR 2 sk 027 A 4 ~ PAO7(5% WIV) 4R vt ~ e ~ PA0T(5% Wiv) 2
PEI/mMIR &% % sifie = 325 BiF g Hela w e 35 5 &2 e W BEM o 32
P407(5% wiv) k¥ pe = & &0 JE R 58 PEI/MIRNA £ #3843 3] 2. & & 1% 2>
T R TR ORIRIE R ETF hAAH -

M 4EP: MRNA, T o 5-RF 7 5-RF ¢ G HEERF A5 B i2a

by GRR PV E i s A sol-gel #EiE s B
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MicroRNA (microRNA; miRNA) therapy provides new therapeutic targets for
various diseases as the recent booming trend of nucleic acid therapy. However, the
establishment of a miRNA delivery system remains a key factor in its clinical success.
At present, the research and development of nucleic acid delivery systems is booming,
but the characteristics that need to be considered at the nucleic acid product side, such
as the development of dosage forms, are less focused. Therefore, this project focuses
on the development of cationic polymer polyethylenimine (PEI)/miRNA long-acting
injection formulations based on the intelligent temperature-sensitive polyoxyethylene
(PEO (poly-ethylene oxide))-PPO (poly-propylene oxide))-PEO block copolymer
(Poloxamer 407 (P407)) to achieve sustained release and reduce systemic side effects.
From the rheological dynamic mechanical analysis, it can be known that when the
concentration of P407 decreases, the transition temperature of sol-gel increases.
Among them, when the concentration of P407 is reduced to 5% w/v, the transition
temperature of the sol-gel is about 36.5 °C, reaching the target temperature range of
the human body (35-37 °C). Erosion weight loss rate of P407(5% w/v) hydrogel
increases with time. At room temperature, the P407 (5% w/v) hydrogel formulation
passes smoothly through a 22-gauge needle. In vitro dissolution test shows that P407
(5% wi/v) hydrogel formulation has the effect of slow release of miR. Compared with
no P407 (5% w/v), the PEI/miR delivery system formulation with P407 (5% wi/v)
maintained higher HeLa cell viability and cell membrane integrity. In conclusion, the
P407 (5% wi/v) hydrogel formulation satisfies the necessary conditions for a
temperature-sensitive PEI/miRNA long-acting injection formulation, and also
provides a solid foundation for the next step into clinical testing conditions.

Keywords: MicroRNA; PEO-PPO-PEO block copolymer; cationic polymer;

temperature-sensitive long-acting injection formulations; sol-gel
transition temperature
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##c RNA(MicroRNA; miRNA); & 4% i & 378 s 2 ATio e B 1R 5 BT E 4%
B FlS AR 2o d Lk I 0k 2 2 G L R
BN @iE2 Bt o KA MIRNA 23 0 L s R R FE o
AR g £ R AT E AR 5 PEO(poly-ethylene
oxide)-PPO(poly-propylene oxide)-PEO 4t & & B % » + 5 AR 2 B #+ 115 »
/MIRNA £ »cid s 3] e~ 2 B3 > ki 28§ % 005 AR 1E Y~ 2 e
A2 v S 0 £ S R o R ORISR o A RIS Gt 2
ARELCE SR PAA S RS RA L EE B EE Y 53
P A {22 2 1 mIRNA @i kst

P3P

AR LN EASE S PEO-PPO-PEO L £ BB A+ A AR B4
F 43 A F/miRNA £ 2 s34 fe > 2 Bw > UF E X L 32X 3 HE 2
M 22 2bps A 2 mIRNA @i % 5t

@ feiF

KEF AR FIFHE (vectors)enicit o 4 £ U X 4l (chimeric antigen) T fm vz &2
e chAe 2 2L F] e i fE(genome editing) Bt R gL 0 2K F]7 5 R (gene therapy)
£ 2w BB s e B o MIRNA U e 36 [ 30M5 RNA - ¢ H AR A2 4
206 W P ACLO03 E AE L ko A R4 4 2500 46 4 47 # # S mIRNA
ORI 5 R M T S A RS B OmIRNA 2L LA N o B g
MiRNA-base jo & 2 A& kA& F] £ AR o MIRNA J 2 2 B4 AP B s f
B F 200k BT G BB 840 biomarkers © ¥ 4 > mIRNA £ 7 F % % i
Afedn A s ATReR s L QRS LA BRI R L s E - g
BT R EF PlomiRNA (F 2 B4 R L fpf et Bt ilis ke A
UES - BRG A 2R LG n@E U B B MIRNA o ik L
A OGS L0 mIRNA 2 253 U35+ % 4 47 & % (complexes)
FHEMN BESNEL PR - PRSI AT /R R
VA MR L R [ (immunogenicity) ~ 2 Bl E T @i g s AR
# %fg\bﬂ" v H Admig AR AWM AR FP B ERE R AT G B R
e 2B M e 2 (L~ R ,féf'_,?%‘il Fe2 §rimie R FA Y i & S EpE ks
P= Yl C X S e d- VAR 3”3-,‘])%_%. ,ﬁ_ihgg N2 = R A %ﬁ' N | ﬁﬁ o) ?f“?ﬂ'#f@

-
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= A A 258 2 48 & 88 (polyplexes) & A% S 2 2 n T el A W
I AR S > i@ = p g (internalization) iF* I & lwie B ¥ R E G 2B
MIRNA I P % -

Pl iBiE kg p ATy RSy E o FHE L Fhotpr+ 77 it
ML TRAEEEHIR PRI PRRASSTE T R L FEARA LB E 2 R
BrZoiE h Mt F & o £ ooii st (long acting injectable) 3| A A & ¥ ORE 1L 0 EOAE 5
B8 A (Ao LY ) S E R B SR K L i Y R
ﬁﬁﬁﬁﬁﬁﬁ‘ﬁﬁﬁﬁﬁ%&m\@%ﬁ@ﬁﬁhﬁﬁiﬁﬁaﬁﬁﬂgq
- BEPER o % Lamisg A+ 17 insitu forming 3k 3t e 2 T OF 03 B B E BT
AT AR A A G B AR depot A BT ER - LRI A o
B RPBARE 0 R R A EeAp 1 (sol-gel 3% ~ A MR &R 37°C) - RAUEA)
ZRERFABGE T EF ZETE o QKR A MR IRER
(lower critical solution temperature (LCST))#%‘H_ s B R R R MR E A S
LCST =3 fa4 s » % P R in & 8> LCST § & + jUp 7R @ 4p & dm ) = 5% K
B o St 5 ¥ g (reversible) s HApg it 2 d MR R R A ~ F A F 2 ER
thm A 4o R 2 452 % 1t (4o micelle packing ~ coil to helix transition) # 3% f & &t
B0 A A ER R

FR T 4B R R 4+ PEO-PPO-PEO 2 poly(ethylene
oxide)-b-poly(propylene oxide)-b-poly(ethylene oxide) (PEO-PPO-PEO)-based
systems » FlFej FIR L g2 R G4 e A ﬁéi#%ﬁf%"”ﬁ%ﬁ— £ RAR 0 @ AR
Biiigr nEE2 4L %5 B2t o Fp AR R (liposomes)£? 2 5f 3EA
PEO-PPO-PEO 4t fx & R % » + rkig i @ ¥ p % 427) = fic's (micelles; o i &
EOER Ak ) Gl Fep AL 1 PPO 7w (core) ¥ 7 AL 1 4 2§ R
A% A5 g1 eh K ocorona B ALK PEO ¥ ASAFLL A K SO B 1T BB R TR
HREFRZZ Tt 2 ZRAFAAF S ERT Y REFFTERRT TS24
28N \EE"”P%; VHEECEZAS LS F RS iﬁﬂ‘b s MERELRLZZ 2P
B (“Generally Recognised as Safe” (GRAS)( FDA)) - PEO-PPO-PEO £ & 3 ~ + ¥
FLF LG LB F L 37°CH %ﬁlmﬁ;*(rs % LCST)PE » o *2 3874 1 PPO i+
PR RFREMR AR KA AN P o> G 4pEY (body-centered cubic phase
gels) & 3R sol-gel #& 3% @ AL & A7 E 3 ¥ T$ A o REML E FREZRR
MR R T E A2 SR kA B FR S AR E BT o - R
EO w57 » g1 £ 2 PO ALK 4 @ poloxamers (14.8% Pluronic F127)
z_ sol-gel #& 3% % & 2_ Jk & > poloxamines (30% Tetronic 1107) - — & Pluronic
F127 ¢ &2 2 @ vt & Pluronic (4- F68)2 & e & * ki A e 5 & > R 4v >
¥ 5 R R 2 F68 ¢ ' ik & o Pluronic d »tdeg § R Al 2 B0 R
PREOW T T HERIAMAES 21 E2 Bln R WEERS I 25
b Ba R~ 2 TR Y o Z e 4 Pluronic F127 5% 2 i & d F 3 SR
® 2_-kig (water channels)#5c 2 %% matrix & 238+ &2 4 o
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1. R % +#: miRNA 2 mmu-miR-494-3p(miR-494 ; Guangzhou RiboBio Co.,
Ltd. (Guangzhou, China)) % Cy3 1§ Sz & sk %k (excitation 547 nm ;
emission 563 nm) &3z mmu-miR-494-3p (MiR-494- Cy3; Guangzhou
RiboBio Co.) ¥ 5 #i-4]; 3+ 4% » + §*48 5 25kDa Branched
polyethylenimine (PEI; Sigma-Aldrich Co., USA)-PEO-PPO-PEO 4t £ & &
B &+ B w5 & Poloxamer 407 (P407; Pluronic F127) ~ % #% (from citrus
peel; Galacturonic acid >74.0 % (dried basis) ~ 12 2 4F &+ (CaCly) ~ % p
Sigma-Aldrich Co. - # 3+ % 2 HelLa (human cervical cancer cells; * # 3 ¥
FR)mretRiT i me il o @ % 5% CO, 37 CEER AP BAE
"z 32 % ;% % Dulbecco’s Modified Eagle Medium (DMEM) z 10% 7?52
7 (Fetal bovine serum (FBS)) -

2. B 2
21 Bl BT HIEZ » 3/ mRNA4F £ 1§

BrE A Mg A3 ER 2 KRR (500 puL; Sug/uL PEL) % 4e ~
MiR-494 # =k & -k 3 7% (500 puL ; 50 nM) » 12 72 i%-4F & R8s § 5 <
s BRIEHERLEE 3044 ETAE LR o
2.2 &R 3% Poloxamer 407 -k % 2_fe

WE £ F2 PA0T~ 3 4°CT 4 » PBS ¥~ ¥ B @R 4ERALIE T
A oRiAiR 0 T RIE T ACKH Y RGP RIBBR o PR LA
7 teif 20~ PEI/miRNA 4F &£ %8 ~ %% ~ 2 4533 (CaCly) ~ P 407 -k #%
fe™ 7mApRe B 3t 4°CT WK L R H o
2.3 k%2 sol-gel #%i&k & 47

sol-gel # 3% 5 & PP ~LCST i & 5 Kl 4 F A 2 pl 7] i
B kR S sol-gel 4R A PR E R B~ @ R R ] 3 sol-gel 3 4
BE PR LR o A ehp 25 sol-gel EdEE B RIT A ML R
(35-37°C) 5 @ik it o A3 H ¥ R BEAEM T T 2B A E o4
(dynamic mechanical analysis; *zi# 5\ (a cone-partitioned-plate fixture);: %
% (ARES G2;TAinstruments; USA; Bz =7 * Ei- &1 28 %)) ~
RECRER R = A CR AR U A - Ry L R X b R D
ZFARA @ AR B RE¥ 2 A4 4p £ 5 phase angle =90 & ~ F I - B
& f¥c 74 s (S 1) fidic(shear storage (elastic) modulus (G)) % ¥
4 45 % (4B ) Hdic(shear loss (viscosity) modulus (G)) < G % % & 75 583
REEEA G RAABRFAN B CHF R ANT
F 2 G@} BRI AR E o IR T SR G>>G -~m ™4k
M7 ARG <<G o kM-kiaik tesol ki G >G ~ i ELG = G (tand=
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1;6=45 &) ~ gel ik G<G ~ @ G #icid* | 77 i ks
5% B 2. FErdp Ak o S R (T 05 (4550 oscillation - temperature ramp;
B R § F1:25~40°C; =g & 0 1°C/ min; strain : 1.25%,; frequency : 10
rad/s -
2.4 ’](Bg-pa-% 2_7% 414 (erosion) Rl

k#pes 2 PBS-kipRE " AHEZ ;Ej,;pt B 37°CE B 2
50 rpm 2iF B F7CRiEH P o AR A {8 4 » 1.5 MLPBS k3R T
i AR AR g N G AR RSN i L NEAR ANRE - SUEEP
s }\"“iﬂ"f - B4R R E R R A TR R 38N .
2.5 KB SRR R LSRR

Ao g * 22-gauge 4*+Ef i3 5 % (3 mL; Becton- Dickson &Co. USA)H-4#t
pup ik g s 44 2mL ok e 2 oRj3 R E ~ 37°C2 PBS ckia iR o &

FEELBF2 RS R R T R N ETRA LR Y o
2.6 -k ¥} pe > 18 #h % iRl (in vitro dissolution test)

AR * | B RPEET % “i(membrane-less diffusion system)ig 7 B3 -k
Bpe = (4 Cy3 4§ = % % % (excitation 547 nm ; emission 563 nm)ikz=
mmu-miR-494-3p) & #x> S mL 3¢ ¢ ¢ * 2§ »r 37°C2 50 rpm 508 & F
FURBH T o 1L5mLPBS A 3R B At R B S s TR R 2 0] RSB
CAWREREEZRRIRT AT CYI FRBR - T AR A Mo

2.7 mve & (L8 e W KM R

kwipe = 4 3 Hela s 32 % 4 (flat-bottom 96-well plate ; 10
cells/well )»+ 37°C ; 5% CO, tim?e 3t & 47 2 £ o fmre F {4124 » Cell
Counting Kit-8 (Dojindo Laboratories, Japan):p] Z_>Cell Counting Kit-8 &

tl/)q’-

47
WST—8[2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2 4-di-sulfophenyl
)-2H-tetrazolium,monosodium salt] ) - WST-8 & & + #%f% (1-MEthoxy
PMS)i®# T 4k fmie o Sk ¢ ehd & wﬁsuﬁv ~ 5 F Jw l“*i%%ﬁ 2y
Formazan dye( 12 4 3k & & 3450 nm £ T 2wk m) Wedid E e en
LB R gnﬁa‘?))vd Formazan dye & # th& ¥ ‘m 1—3‘1\:'9.12\: It oo
dmre il T4 T 1S e i M E 4 Flm f2c ) Lactate Dehydrogenase
(LDH) p% 2 3w i%’?é L %ﬁrf e rver LDH F R0 E & FH|
(490 nm ;& & ; TOX 7 in vitro toxicology assay kit (Sigma-Aldrich Co.)) »
W w R e MR BEM endp BE 1)

BE A

k¥ e 2 sol-gel &35 AR A 45
B4 B A e g PA0T kB R S P osol-gel #% 5 B
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Storage modulus G* (MPa) A

a) 0

Loss modulus G” (M

", H Y P407 20% wiv 2o e B R RE S A SRR L 0 s A
BL AR R A2 % (Figure 1) - & P407 kB 5 5 10% wiv B ~
k%% sol-gel f#is Rt 22 ¥ 5 27°C o A AZ P AP RER P
#1(35-37°C) (Figure 2) - & % P407 Jk & & 5 5% wiv pF> -k %%} sol-gel
iR R N 365°C E 3] AP R & & [F(35-37°C) (Figure 3) -
b P407 kR 2 5% wlv 2T s R sol-gel #4505 R A28 39°C o
A H N A REE ST BHAR(A] @ o FF AP 4 ~ PEI/ miRNA 4F
& §8>> P407(5% wiv)fe = ¢ > ok 5% sol-gel # 3 5 B (9 36.3 °C)
P407(5% wiv)fe > 2 sol-gel s 4% 5 & (4 36.5°C)ix 7 B ¥ £ % > 3555
BARE R FI(35-37°C) = £ {8 § 4e » % ¥ (2% wlv; 5mM CaCl, )*+
P407(5% wiv)fe > ¢ > sol-gel %5 & ™ % 1 2R PF LRk 0 B2
RAr AR F R PSR R G R A K 0 RA b~ R A g
PR L BR R 2 e

F-20 - temp ramp

o107 o

10'2’; AAAAAAAA A A A A A A S A A A A A AT S A A A T T T T T o oo ooa

10 ] b8 e8a8685-0-55 0855855088556 60805 508888888890
104 4
10-5 4

105 4

25 26 27 28 29 30 31

Temperature 7 ("C)

Fig. 1 PA07(20% Wiv) 2 in % i 4 £ A 1



Loss modulus G” (Pa)[(]

Storage modulus G' (Pa) A

Loss modulus G" (Pa)[]

Storage modulus G' (Pa) A

103

102 4

101 4

100 4

f-10

104 5

103 4

102 5

101

100 4

24 26 28 30 32 34 36 38 40
Temperature T (°C)

5

24 26 28 30 32 34 36 38 40 42
Temperature T (°C)

Fig. 3 P407(5% wiv) 2 /i & fi + 5 & 47

KRR Ee S 2 0% AR

I B e e I e Ee e e e e I S e

42

d Fig. 4 (85 P407(5% Wiv) K2 28 € £ 4 SR 4o @ 3
dvo B 12hrpE S RBRBERIFASF TG 42812% 27k R
RS 1 gt - iﬂf?&: » & 96 hr pF kA B E B4 4 S| 315+
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3.4% 5B K gk B BKIR R A B R AR BT © A
R

40

35 -
30 -

25 -

Gel corrosion loss 20 -
(%)

15
10 -

5 -

O T T T T T 1
0 20 40 60 80 100 120

Time (hr)

Fig. 4 PA07(5% Wiv) 2 i 444 45 (n=3)

KBRS oRIB R L SHER]E
P407(5% wiv) # %8 % 37°C T 2 sol-gel j# i #& % 4-Fig. 5 2 Fig. 6 °
t R T ~ PA07(5% wWiv) AR BRFe 2 de e AR R ACF R 3 iE 22-gauge

Fig.5 % 28T P407(5% wiv) 2 sol j

7



Fig. 6 # 37°C™ P407(5% w/v) 2. gel % i

k9B ge Wi HiRl
d Fig. 7 4 B 3] 12 hr BF-miR-494-Cy3 4 3 f#2x>a 12hr 2 {5 ~
MiR-494- Cy3 & i fr2 ff7c » & % 288hr f% ~ miR-494- Cy3 51T 2 3%
e 2 bt 3 8 € 44 38% - miR-494- Cy3 2 &8 *H 3 4 p*
ko 7 BT 5 35 PAOT(5% WIV) k¥ ek B4 7r 2 & 5 miR-494- Cy3
2 A g TS RS 4 3/ mIRNA AR & 17 A&k ek S
HAER K2 B 3 A5 L mpwfte g &

120 -
100 -
80 -

Cumulative miR-
494-Cy3 release 60 -

(%)
40 -
20 -
0 T T T T T T T 1
0 50 100 150 200 250 300 350
Time (hr)



Fig. 7 PA07(5% Wiv) 2 &% 7} i3 g 45 (n=3)

i 4 8T e R RO R

BE SRR h PR pE R R E (288 hr) s e Flimie 4 £ 3 48 hr ® BT A w
2RIV o A S T OREE S 48 hr o 22 K4 » P407(5% WIV) AR
4e ~ PA07(5% wiv) z_ PEI/MIiR-494 1§ 3% & sufie = 305 MIF G e 35 s
F & e e B (Fig. 8 2 Fig.9) » PA07(5% wiv) -k %} fie & % &t i 5
W T 5 Ra XU A =2 PA07(5% wiv) 2
PEI/MiR-494 &% % ¥k Wfe > e & 4 5a 5 3= o A2 ~ P407(5% wiv)
KB Fe S R BT RR B ES A F /MIRNA £ s AT 20 % & 1F
Bou 5T - B TRk BRI R R A H .

120 -

100 -

I
80 T

Cell viability 1

(Y% of 60 - _
control) Owithout P407
o with P407

40

20

24 48
Time (hr)

Fig. 8 P407(5% w/v) 2. PEI/miR-494 %% s ¥ifie = 443t Hela % &
Mz F25 (n=3; positive control (100%): untreated cells)



50 -
45 -
40 -
35 -

30 -
LDH release 5

(% of control) < | I
20 -

15 -
10 -

Owithout P407
@ with P407

24 48
Time (hr)
Fig. 9 P407(5% w/v) 2 PEI/miR-494 i&i% i ¥ifie = $+3+ Hela fw?e 5
= B2 B 5 (n=3; negative control (100%): untreated cells)
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