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0.0001 WA 10 wgo2 Ad 4 Jou, oo +A4HA &g+

oAy, A7) Ak e fAX FA0E UHe e ravolE-nE A0, ol Ty ¥

, H 2% (virosome) #AZA, @lEF M (lipofection), HHEF X2 FA7AY, W= 9 (dendrimer) &
d &3 FAZRY, v EDA(nagnetofection), QU FA (impalefection) % ANxFEd 0]

(sonoporation) H& o]59] 3t 9fste] F=ai& 4= AR, old AR &+

olof E el AU dofi= s]e dAE AX It e FHAAE FATIE 7 U

D AMEHE 19 olr| gt ME2 FAHE AExsA &3t 9 531 o=, JA3E Ak, 2 3

AqAxE sk 9 2

o oo huork

a1°
2o mﬁ oy

e
24
t
rlr
o

2) 71 @A D] TFES AE A sk &AL
1

A7) @A 1)l x

A7) A DA BelA W, A, A7) B, A4, G EE 2e9 bE S
W, 47 AESH 98k % T Welels, 94 mx G4 FARYG W, FA0Y A, 2 A m
AR eAE 37 AEel= 2 oE ekt A E: 444 FARDE VA U A9 AP
uh, AR ARe A uge dsad

osh, W W WAool olste] s M et

o, 8] Adeds B oaEe dqAss A9, B wye] vgel 7] Axdel sse] @AsH: e

<AAd 1> AEEA 938 % T3 Felo]|=(cytotoxic mitigating cell-penetrating peptides, CMCP)9] A

AEHSE 19 ol itl MEE 7HA= P el =8 FAsIAT. HEol=9 +5+ 95 % oo HEF A
Astlom, Jeols AL ﬂﬂﬂc6“*ﬂfﬁvhlﬁﬁﬂEiﬂewﬁw1X%d@q AEHS 19] of
=gk AL 5] # 19 2ok, ®=3, CMCP HEfol== TAT F- (A8 E 2), 314 (hinge) F-91(HEHS 3)
2 DNA A3 FHXEHE )= -,

*1
HA ol ad IS A IS
CMCP YGRKKRRQRRRGGGGRRRRRRRRR 1
TAT -9 YGRKKRRQRRR 2
31 4] (hinge) 2] GGGG 3
DNA A3t 54 RRRRRRRRR 4

<AAd 2> CMCPY] AEEA g3 57 g9
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A7) <AAof 1>ol A 3AdE CMCPe] MxE=A &3t aE Fs] flete] 2 AFS Jasiv. FAH=R,
6-4 Z#|olE(well plate)ell QI+ AWtwa T3 =74 ¥ (adipose tissue-derived mesenchymal stem cell,
ASC)E 0.5 xR 1 X 10’ ME F2 BF5a 2443 B9t w kel x] (DMEM(Dulbeco’ s Modified Eagle’ s
Media), 10 % AElo}d A (fetal bovine serum, FBS), 1 X &AA(antibiotics))ollA] wFstd ey, =3+, 5 wl
o] ax#HAepyl 2000(2]2£3 M (1ipofection) AleF, Invitrogen) ¥ 6 pgo pCMV3-GFP(GFPE <ladsh= el
EHHE Z3st H A=A 1587F RESAIA GFP ¥ 84 E3HE(transfection T3}E)S Ax3staL, 5 wo]

SEFER 2000, 6 pgo] pCMV3-GFP 2 60 ugo] <AAd] 1>oll4 A E MCPE 33 18 dLoA 1583 uks
AlA GFP A7 &£ = (transfection + CMCP E3&)S AT, aths, A7) wiYgs 3¢ 714X
of A7) A %3 transfection £E = transfection + CMCP EES 48A47F HoF A glste] pCMV3-GFP=
FAgAsAT. A7l FgARAS  AExE E3E O EA sl 48AIF BoF s &

MIT(Methylthiazolyldiphenyl-tetrazolium bromide, Sigma-Aldrich) &S A3} 2A17F & 570 mmoll A Al
Zo AEES SASAY. vxToR QAkkE 24 (phosphate buffered saline, PBS)WF A& s +71H =71
NEE A3 T,

oA, = 1604 e dke o], elxAA A QIPE B AL 4§ F70e) Z7IAES] AE AEE
EE G4 FARY P

WETH A AS FAsAT. 7] AnE B B WPl aieprk J1Ee] 9
_%]__ o

of o FeE= Ax 58S

<AAld 3> CMCPe] Alzd £31 84 7fd &<

o

17] <dAlel 1>ellA A E CMCPe] AMx9 T3 FA4S ERlstr] H3te] 2 APe AP, FAHoR,
}7) <A o] 1>oll M A CMCP7F A GFP 74 AH(CMCP-GFP gene) 2 CMCP7} Agts] A @& GFP HA4AS
g AT FARL vle] Yol ojFste] AZ3FaL, 7] CMCP-GFP B GFPE ZHZF pQE30 Xa #E|dl] Az
, CMCP-GFP = GFP wrwia & W&l g o 22 e Ni-NTA 23 7]E(Ni-NTA spin kit, Qiagen)Z ©|&
Fo] CMCP-GFP % GFP @ids He 9@ AGASIUT. vk, 7] <Al 2>olA] wjgst 349 S7]AZ
Bl 7z ]

o

1)
AR CNCP-GFP &l = GFP Wi Azlala 147t ¥ 9%

skol Mlxe] g3 JEs skt

A3, = 2014 vERd vlel o], CMCP-GFP

= t2A ke ¥ A=E vdehe s &

Wgel ONCP7E Wb i fodatsh Agelel olEel AT} Rt 24

&1 7 (fluorescene microscope)< ©]

0110 HE ol «10(1 ol

ol
29

e ol

<dAd) 4> CHCPS] HAA PG EE AN I
<4-1> GFP 33 F7t &

A7) <AAle 1ol A FdE MCPY] FdxF BT &8s gQlsty] Aste] & A¥EE WPt A
2, 7] <dAe 2>9) 4 transfection £FE S+ transfection + CMCP £FES A gsta FA A
A E7|MFEAA HAJoF &u|7 (bright-field microscope) T+ ¥33 Fu|7 (fluorescence microscope)
st Ao 3 ALE Fdsta, f5 AE ASHORZ GFPe F3S HHdste] SHUT. xdoz
2k+E2 9 4= (phosphate buffered saline, PBS)TF A g|gt T+ S7IMEE AFE-3F .

O ofN
2 op 3 [o

& £ 3 &
of FE AL WP BES] Aol HARYI(E 3), /1€ 5 % AEoW FAWY & UPE I AHE
FomM o 35 %7kA ok W) FAkSHE AS HAASUTE 3B). AV AE o) B wwe] QP /)&
Wb e G4 FAAD P hE FAGY TES MR A S & A

<4-2> GFP ©d ad F71 9l

A7) <Al 1>oA FAdE ONCPe] F-4x FAAA a8S g3y st & 43S Ay, FAF
2, A7) <dAld 2> 4] transfection £E TE transfection + CMCP EES At =2

ar
=

A E7HNEE 33 &, 2" Edl(western blot)S ©]-&3te] FHZAE GFPe] whuld
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404 vrebdl wpe} o], gz Al CMCPE 9
gA7ra e vaste] o 158 Frbeke RS Sl
125 ]

=<
EE G4 UG WEel e 34u9 BES ANsE A2 ¢ F Aok

&
A7) <Al 1> A FdE CNCPe] FAZSY R H CMCP &%l oJgh fHx A7
o B A8S JAedvt. FAXORE, V] <A 2>¢ iAE W sde YHoe
CMCP 0, 1 2 10 pgs ¥33l= GFP F4d799 & (lipofection + CMCP £&E&)S A xsta, 19 =7] ﬂ
Xoll  Aejste]  HEAMH] o) pMV3-GFP  FARFS etk EF, 200 wel FEH FIAA
DMEM(serum/antibiotics free DMEM) ®iA|ol] 6 2] Zgjvfjr 4|2 (PolyMag Neo) (W] 2| E#] A (megnetofection)
Alk | 0Z Biosciences), 6 pgo pCMV3-GFP = 0, 1 % 10 pgo <AAld] 1>oA dAFE CMCPE £33t 53]
oz A a1 2087F WHSAlA GFP 27 £ E (magnetofection + CMCP EFE)S A XA, avs,
A7 w3k E71MFo] A7) A F3 magnetofection + CMCP EFES 3087 vlaulg ZgolE
(magnetic plate) $JolA] A gste] vz EZ A &3 pCMV3-GFP dA7FdS &t &3k, 0, 1 % 10 g9
<AAld 1>elA FAEE CMCPE Edtetar A7) gExdAd B i ESALS HEste AL S O}oﬂr/} 371
PARAT NESS EFE A bl A2 48413 FF wFe &, Ao |

£= 3% dv| 7 (fluorescence microscope) ©ol-&3dte] Aol 3 AEE FRlsti, f5 AX ASH
GFPel 3 AFstste]l A&ttt dlxr 02 p(MV3-GFPRES o] &-3fo] 3 Z

2 A, = 5ollA vERA vk o] thxatd vlalste] CMCP 10 pgs A ARES A RE AT FF
ANo7b Frkske AS FRlskgla, 53] wjUlEAM Al CMCP 10 pgs A Alge 4 9
GFP A M3 (GFP positive cells) B]&o] 714 & RS s on, ojo] gxa4d 2 uj
Al CMCP 10 pgs A A& A97F =2 AS A5

=3
EH]
A
Transection
Control + CMCP
B 150
9
= 100 -'
= ;
-
2 " I I I
7]
51
0

Control Transfection Transfection +
CMCP
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EH2

1
(g
LW

Transection efficiency (%)

k1
N2
N

>

- =
th =

Relative expression (GFP/GAPDH)
=

GFP protein

CMCP-GFP protein

Transection

Control

+ CMCP

50

40 T

30

20

10 —

0 ]

Control Transfection Transfection +
CMCP
Transection
Control + CMCP
GFP

— ——— — | {4 P]YH

—
Transfection

Transfection + CMCP
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k1
N2
%]

>

TAT; 0 ug

TAT; 1 ug

TAT; 10 ug

B 30

25
20
15

GFP positive cells (%)
th

Lipofection

HCont ®WTAT (1ug) =TAT (10ug)

Anl A

Lipofection Magnetofection
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