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E e GHeld 2o dWER it SRolA AXel Bed we kg A9E vheN Al 2 P
ALt WA TP, ) heRgAel TIE Tl 4] AN wASE

[e]
P (fibroblast activating protein)%l, QUH|ERo|A IAME &
2ol WHS AFsith, 2o wE WHE ex vivod YAIE AME, 4E AHFE 4 I EEA FE3)
[e)

BUe st olgel FPUADT 4P BElE AP HEA; L vheTEAT L FEALE ny
WA 2 ol® EFSE W FRADAE AAHT, Belo] e UeugAE TP ARGl uass
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! & S =4 % lav FAP(fibroblast activation
WAE 2d FE4 PLS rG0 YA EQ mAA 7| dolx PL-
4] Aotk & by B9 o Fddol o}
FAE I FE BAl YeFEAd g ZAEE e
Tk % 1ci Dox/PL-rG09] olZFuE 2E7]xe] A% AfrobAl )l A FE e FAPol €]
3l PL-rG0Y Z2dglel Fito] &3ty w dEiele] WEHT. =9 T Ax 2 T vAZAEY Al
gleo] ke oA 71E @Al Fx1Eo], Dox-HAE rG0 U=AIES AXW F9S FVHAA I &
o] Z7heltl. CAFs = %38 AFolAlE(cancer-associated fibroblasts); Dox = H4AFH|Al; FAP = Ao}
ME g4 @A (fibroblast activation protein); PL = 2wl @ KT A(promelittin |1
derivative); rGO = 3¢ ¥ T2 SAlo]=(reduced graphene oxide).
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T 28 =4l A Zaddd Ad GEA-F99 28 SAko]=(Dox/PL-r60) Yi=AES] 5AHS
TFHEE Aoltk, % 2ax rG0, PL-rGO, % Dox/PL-rG0 Yx=AEY A7E FAFArE (dynamic light
scattering) &2 ZFA3s}HTh. ol#ul= 95% AFF7H(CIs)E YERATH. & 2be rGO, PL-rGO, % Dox/PL-rGO
YAl Eof thek Ae} ZelAd =XE5 ELS-8000 instrumentS AF&3Fe] 22° ZF=oll A @ o)A Doppler 44719
zow =A4sdth(P< .05; P< .01). ol#uk= 95% A T7HCIs)S eI Student-Newman-Keuls post
hoc test9} &7 o] ®AF ¥ (Two-sided analysis of variance)S ©]&3le] T/ 4% Ao, & 2c&
rG0 & PL-rG0 Y=AER9 Dox F&S UNdt AHANA FAEZEA7Z B30, D) rG0 YA ER9
E&o] g8l DoxE @4 (quenching) O 2M rG0 = PL-rGOE 2] Dox B4l &% S A3k, oldul= 95%
AFHTFZHCIs)S e, Dox = E4FHA; PL = Zad9d8 A8 F54; 160 = S99 23 SAbo)=,

% 32 FAP ¥ 3 mRBC AlEe] §38& yeRW Zlolth. HI29 AE(3a) 2 CAF (3b)E F-FAP A= 33
o FAZEA7IE FB3-$E AEE S48t ZE9gY Ad FEA(PL)(3c) B PL-39d 18w SAfo]
Z(rG0)(3e)E MMP9 Hi= FAPZ A83ith. HI29 AlE w5 i CAFSE Fulkdk Zlel PL(3d) & PL-
rGO(3f)E AHelskd . v9-2= RBCOll tigh PL(3c ¥ 3d) ¥ PL-rGO(3e 2 )9 €38 S SFFAMHoZ A
2319 ch(n =3; P<0.001). ollelul= 95% 1377k vERATh, Student-Newman-Keuls post hoc test S} o]

G FAHEA (Two sided analysis of variance)S AF&3le] B 4S5 SFTh. CAFs = $&-3= A folA

¥ (cancer—associated fibroblasts); FAP = Aol &4 @A (fibroblast activation protein); IgG =
AF=ZZEH G; MMPY = v EE A HeZFEjt}ol A (matrix metallopeptidase) 9.
T4 Z298e AFE FEA(PL)-39" 2838 A =(rG0) VAl EVF FAP-SA, FAP-24, 2 FAP Yt}
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+ AER Bojrte AS Yehd Aolth. X 4at HI29 AXZE HAE FHZ FAY v 33 A 952 1
A 9@ rG0 EE PL-rGOR A3k Ao|tl, = 4b: Fuik® FAP Yob$ CAF 2 HT29 AIZEE v)x|g] AElE 57
U 83 7 g8z ¥4" r60 == PL-rG0E A e Ro|tlh. T 4c= Fuld® CAF 2 HT29 AEE v]H g

FEHE FAY 99 A 982 249 r60 = PLrGoR Ag Aoldh. 1A gt MY ¥, AEX S
T2 dAmAdez A =AY vh = 20m. PL = ZRAHY A FE=A; 160 = FAE 2HE SAb]
=

o5 zo (DOX)J Q1 H

Al A FEAPL)-SLE 2l A E(r60) YA ER Add FAFH

EZ I a5 Yed Ao, & barw HI29 AXE @5 & FAP Yo CAF = -4 CAFE Dox, PL,
Dox + PL/rGO, Dox/rGO, PL-rGO, Dox + PL-rGO, %+ Dox/PL-rGOZ 3AIZF 5t Ak Ao}, H] R%j/] NEE
gz oz ARSI, F7F 24413 o wjSRE 5, AlE JFeH 71E-8 B4R AE AEYS SASSIH.

o

ole] Hl= 95% A F7he eGP < 0.01; "P < .001). Student-Newnan-Keuls post hoc test9} Tl&Eo] &
W AR (Two sided analysis of variance)S ARgste] FA 41 sFSitt. #o]lH.(live) HT29 ME(=
5b), HT29 AE} Fuj3t FAP-Yth2 CAF(5c), T HT29 A|ES} 2rufkst FAP-4A CAF(5d)E Zr A Ql-AMO.
2 dAste] 333 duAoz A5t AAY vl = 250mm. CAF = 29%-38 A-folAE(cancer-associated
fibroblast); Dox = 5AFH|4l; FAP = AdfolAl2 &4 wwl& (fibroblast activation protein); PL = X2

2" %8 %A (promelittin lipid derivative); rGO = SFLd¥ ZefB LA}lo]=(reduced graphene oxide).

< =z A" FEA(PL)-FL5 28d SAI=(r60) Y=AES] A Ex 9 T 24 AT
UeRd Zlolth. HI29 F%-3Hf v$-2(25 D 5ol Al DSPE-PEG5000-Cy5.5 A A-%A% rG0 E+ PL-rGOE
W FALEGITE. E 6av 2 ’\]7J T, ThFT 160 UYieAES] Ql MR EXE 2A o|n A A 2EE AREste] T}
AlBkE Foltk. = 6bi= QIMIE ofn]H A|AES AREsho] © %-Eroqf(postdose) 7222w W H e gl A
#0] Fok Bolo] % B2 % (photon count)S st Ao|th(P < 0.01; p < 0. 001). ol&ul= 95% AlF
A& YeRdY. Student-Newman—Keuls post hoc test$d Tl&Eo] W FAHEA(Two sided analysis of
variance)& ARE3to] A F4& SHlTE. =T £ 194 o] DSPE-PEG5000-Cy5.5 A &-3%A% rGO (6¢)
= PL-rGO (6d)9] £ T3 Zlo]= eXplore Optix A|AH AT E ]S ALg3dle] BEA13514 ). Y—ZO ZzoF x
Ao veH(A R FAR)AAMFHY 7-F ZAol(mm)E YeERATH PL = Z2HAE AA F5A; 160 = 3 17
H HArfol=

)

oxl

L 72 54F0e] gAE ZeAd Ad FeA-gdE 23 SA]=(Dox/PL-rG0) WEAES] 1 HH
3 s 2 "W9¥F 9SS yvEhd Aelth. HI29 FF-FF vh2~(32EFF 5)lA Dox (Img/kg), PL
(10mg/kg), Dox/rGO (1lmg/kg Dox, 5mg/kg rGO), PL-rGO (10mg/kg PL, 5mg/kg rGO), H+ Dox/PL-rGO (1mg/kg
Dox, 10mg/kg PL, 5Smg/kg rGO)E ol&vtth & AW AH Fosigltt. = 7 a= 24 259 TF F9E S4s3
(P < .001). oflg] wh= 95% A% 7S LERAITh. Student-Newman—Keuls post hoc test9} T Eo] <kt
224 (Two sided analysis of variance)= AF&3le] T4 £4S Y. T HF 249 Fo &-(D133(7c
S-FAP A E AFE3te] TEFAE WAFF QA8 (Te) S8 ovA. ~=AY B = 250mm. Dox =
FH|al; FAP = AfrolAxE &4 guld; PL = 22988 g F24; 160 = 399 2838 2Alo]l=

a7 M
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A AAd W& rG0 YA Ed PLS ©A3F PL-rG0 U =AES YER ZAo|tl. rG0 YA Eo]
L e &% PL 2 rG0o therst Zkulo) A =4atdth( P < 0.001). o] HR= 95% A®7zhe ek
Student-Newman—Keuls post hoc test®} f&o] & F2HE2(Two sided analysis of variance)S A3}
A AL &k, PL = 229yd d F2A4; r60 = 98 2 A=) €1 = A7k ANOVA =
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2 EA3Y. B-dEs 29 dxToez ALEEdth. oy whe 95% AlF T3S YERdYl. Student-
oku} BALRA (Two sided analysis of variance)S AM83lo] B4 24
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AR Y2 559 DoxE AHEsFth. 3AIZF &QF aYdet &, CCK-8 A4S A8-3t] AXAEES S439 0
(n=3; P < 0.01 and P < 0.001). ollg] ®}= 95% 21277+ ebith. Student-Newman-Keuls post hoc
teste} TEo] o BEAEA (Two sided analysis of variance)S AFg3dte] 74 A4S sk9ith. Dox = E4F
HAL; PL = T2 EE A& FE2A4); rG0 = g a8 2Alo]=; CCK-8 = AE 7128 Z1E-8; CI = AFEF

7k ANOVA = 2HEA.

T 112 2o o Ao mE Dox/PL-rG0 YiAlES] @i HE ubE Fo] Fof AseA miein|EE vERd
Aotk Dox/PL-rG0 W=AEZE whf2o @5(1la 2 b) EE ¥vE(1lc ¥ d) Fo3 &, IS o}
BUN(11la,c) % A#olEld(11b, d) 3 54 sklth. @Y FoE 317] 9138+ Dox/PL-rG0E, 1 mg/kg Dox
2 10 mg/kg PLE BA3 5 mg/kg rGO, T+ 2 mg/kg Dox and 20 mg/kg PLE ©A13 10 mg/kg rGO F 714
AR e 9o T, vy FoqF 7] $138t] 1 mg/kg Dox ¥ 10 mg/kg PLE ©AIS 5 mg/kg rGO
&%2] Dox/PL-rGOE 2¥nlt}t & 33] Fo3qltt. olg] vl 95% AlE T3-S WERATE. Dox = HA4AFHAL; PL =
e 2d F22; 160 = FhE 2 SAko|=; CI = AF 1t

= 12e zRAEY Al {24 ) 5
A ARgste] Abstel oigeh A
= ,

ol A g1gk Afolry,

FHAL FRete Soled PEB] 9 GAE A
H =

HT299} F-d& dfolAErt o] &4

o E
ol

E ol Z2REd 44 FEA L SATAAS $Ass B99 48090 theAEd oF dAE AE &
S MIT QAW ALgste] Abghe] oot AEFQ HI20 Hi= HI209 F4-7HA AlfrobdE7} go) EAlsh

T 156% 22y A F5A 2 54AFHAS FRete soled BEF T dAE AE 25S MIT ¢
ANE Agsle] Al gt AEFQ HT29 i HT299 %3 AfolAEr) o] EAsts Tl AX
Fol A Flgk Aifolrt,

wgs HAjslr] gt FAE ] fE

2 iy T A EAcke - AfotAlaed e AdfoldE &4 dded oA Agyo
2 A4gy e Z2JEols Ad FEA 2 e GES A deTxAY SFAE T3 FdAE TS =
2 g AEE gEA0FE HAEE F gvkeE e +AS Aot

whebs] gk Fejoll A P sl o] FUWAMEE 7HEE HEtel=o Ad HFA H YrxTxAE EFte)
T FEAEE YeEFARE, A7 FEAEE 3HEE fEelme] Ad HAlE, AEHE 1 B A9
29, FSARAE &F 712 HEtols d wAYE o] =E N-dekolA C-Edhe] sANE EF st T2
Fetol=; 2 A7) Z2FElol =] N-wddke] AFAANEAE Fa 4" FRlefd (amphiphilic) A&EE 2%
st A7 dxTAle 4] Ad JARAY] FAwAE S FE A7) AEAS ddE A, o= AgE
Wie gk o] gk Aolth

2o W ‘ZRFEolx’ & V|ANE B2 Y ZHE FE(free) FEjolA Aol mAwEE FAd3=
At fElels Bt FEAIRAE HEE VIARE =R A E ] k. FF AT AR
et &l FTU-A# AfolAl3E(Cancer-Associated Fibroblast; CAF) ZTWoll Afoldx &4 =
(Fibroblast Activation Protein; FAP)7} ##@s]o] le=dl, olegr s FAPo| oz 7] ZEJEol=
F TIUAEE 7Y V1ARAetel = duksa, wAErE Felol=rt fElE. A7) uAEE Aefel=s

oF 12-507) o] opul:mabo R o)Fold Qovl, AsE Rl WA A4 PR AL TR
s, ISk 2ol fPE Ay Beelsot hAmel wel HAHW Wt &gy o] A3t A

FgoEA AERE $EAE vATEE FYA Dok,
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w9 AAalo]A 37] ZefeelEi AGUE 19 AdS e Heolsel Eauey,
29 A€E  KE WEelsel ZREZden. ZEuwue
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X N N = o . —_~ R
N R 5 om TaE szE JdTF
© Ko H T W - N o il e H N R o FOoM o A
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[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0049]

e
o UEE L AMA BAR Az AdolFF TEE 2t AxAelth AXAEe LRI L
oE ofiHl2E Eg: AR D4Y W a54e F oA me TxE 2or, 472 oF 50melA
10umelt}, o2 Agshs AL ohith

wol AREEE HEFES FolAd, Feld, ® oA HEF A g den, oA dxFe Axs fld
M Febd Ad 2 A RS, 3 FEF Axs ddMe 4 AEE, 5ol HEFY AxE ¢
A Fobd AR B S A ARSE = lon, ddakEb AE A TolM Eede] 54 8 f3
S agste] A Aom Aadd = S Aolvk. Fobd XA e= vedt Bk 12-HvEAEd-3-E

eI I (1,2-dimyristoyl-3-trimethylammonium-propane), 1,2-T/ZVEA-3-EfvEdAd T g2
(1,2-dipalmitoyl-3-trimethylammoniumpropane), 1,2-T]2H2Ad-3-EgHEdwEFIZ 23 (1,2-distearoyl-3-
trimethylammonium-propane), 1,2-U&#|2U-3-Eg|WE8IdEFIZ3 (1,2-dioleoyl-3-trimethylammonium-
propane), 1,2-tn]gA2Ed-3-vedrF-=23 (1,2-dimyristoyl-3-dimethylammonium-propane), 1,2-t]Z
MEL-3-tHEdEZF-Z2% (1,2-dipalmitoyl-3-dimethylammonium-propane), 1,2-22E|o}2d-3-t]HE R
F-X2%  (1,2-distearoyl-3-dimethylammonium-propane), 1,2-U&ded-3-tuddBs-Z2H (1,2-
dioleoyl-3-dimethylammoniumpropane), 38 -[N-(N' ,N'-tju€olu-oeh)7IulRd]ZFH~HZ (38 -[N-
(N' N'-dimethylaminoethane)carbamoyl]  cholesterol;  DC-Chol), T©lWEUSE e AUy HEnol=
(dimethyldioctadecylammonium bromide). T4 X&9] d= v 72t}

L-a-X2~TEHEdEH (L-a—phosphat idylcholine), 1,2-Z 23 0 v U-sp-F YA Z-3-FAFZY (1,2-
propionoyl-sn-glycero—-3-phosphocholine), 1,2- BEled-sn-FE M Z-3-E X7 (1,2-butanoyl-
snglycero—-3-phosphocholine), 1,2-AElw=d-sn-F A 2-3-E X =™ (1,2-pentanoyl-sn-glycero-3-

phosphocholine), 1,2-7}ZZ2U-sn-= M Z-3-E2=FF7 (1,2-caproyl-sn-glycero-3-phosphocholine), 1,2-
e = U-sn-F YA Z-3-E 22X Z3  (1,2-heptanoyl-sn-glycero-3-phosphocholine), 1,2-7}Z2]ZU-sn-=2A
2-3-¥A2XFH (1,2-capryloyl-sn-glycero-3-phosphocholine), 1,2-%=4Yxd-sn-FA2-3-EA2FFHU(1,2-

nonanoyl-sn-glycero-3-phosphocholine). <3td A& o= tS3 2t} L-a-E23HIdZFYAHE (L-a-
phosphatidylglycerol), 1,2-Y7tZ 2 d-sn-FE M Z-3-EA2X YA = (1,2-dicaproyl-sn-glycero—3-
phosphoglycerol), 1,2-YZ et =d-sn-F 2 M Z-3-E X Z A E(1,2-dioctanoyl-sn-glycero-3-

phosphoglycerol), 1,2-U7}Z-sn-Z A 2-3-EA2ZZFZHE (1,2-dicaprylsn-glycero-3-phosphoglycerol),
1,2-vet-2d-sn-FYA2-3-E2XZFFAE  (1,2-dilauroyl-sn-glycero-3-phosphoglycerol), 1,2-t]ju]g]lx
Ed-sn-Z M Z-3-EAXZ2AE  (1,2-dimyristoyl-sn-glycero-3-phosphoglycerol), 1,2-tJZ0EU-sn-F
M Z-3-EAXZ2ME (1,2-dipalmitoyl-sn-glycero-3-phosphoglycerol), 1,2-T]T}o]E}=Y-sn-2| A Z-3-
¥2¥Z8AE (1,2-diphytanoyl-sn-glycero-3-phosphoglycerol).
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02 Fadodes 28AE Y=Y AH(Solid lipid nanoparticle) 7} A2 4 dth. 2 AA Yredxte=
o] oA ALoA mAQ XRZ, AWIAA, BEAHIAA(co-surfactant)E FAZE & Ut 13
Ux=dates 53] Eol & =4 &5 FUAE o9 Uil &Yste AT & vt webs B wE
FAetol= A AFAE nZAE d=Yga AxzAlel Frietw, ded gExEH A AR I 3
Eol=g g@ATE & Advk. n¥AA YefiAte] FH, AR, AU 2 o)E o]&g oAl dEAl=
A &, FarebAsts], <okA|EE] A]> 33¢4% (2003), pp.319-322; & S. M. Cho, et al, J. Am. Oil. Chenm.,
84, 859 (2007)°l 71A€E A& Fxd + ATt
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FEANGA T AHEEHE FAAE dHAEA did MESAFS YERE, 29 w2 ynFEA
1 FrE= AL olUn, dE 59 Alo]|FEE ATmlo] = (cyclophosphamide), =
(doxorubicin), SNEFEA=(etoposide), IANEFA= FAHO|E(etoposide phosphate), HUYZEAE=
2E
En}

ne),

B ool
U2 o
yo MM
rl
L
o,
)
A
il:2
ol
Y

=
>

(teniposide), ZF7]x=m}o]Al(carminomycin), TH-x=FH]Al(daunorubicin), o7 & (aminopterin), ™
gl Alo] E(methotrexate), ™WZZE|H(methopterin), YFZZHWARET A o]E(dichloromethotrexate), w}o
o]Al A (mitomycin C), EfAlF(taxanes)? T4 (paclitaxel) =& B<(Taxol), °lEEE(epothil
X2y Zulo] il (porfiromycin), 5-=F2 =292+ (5-fluorouracil), 6-AFFEF(6-mercaptopurine),
W (gemcitabine), AJEAl  o}l#}H]:=Alo]=(cytosine arabinoside), XEIREA HE 1
(podophyllotoxin or podophyllotoxin derivatives)®l W& (melphalan), ¥lE2}2®l(vinblastine), 4! 2
Yl (vincristine), dS-ZAH(leurosidine), HlH(vindesine), #$-ZAl(leurosine), o=EZF2H
(estramustine), Al2=Z#¥(cisplatin), 7FE2RZg}€ (carboplatin), Ed#2rlolal(bleomycin), EFZAIZ
(tamoxifen), ©]¥E2Tn|=(ifosfamide), AAIHE HE}Tl (hexamethyl melamine), El 2 E|3}(thiotepa), AJEFE}
W (cytarabin), ©|tFEEAo)E (idatrexate), EZHEZ M) E(trimetrexate), TUF7FEv}FA (dacarbazine), A-
o}~ ut&} 7| YAl (L-asparaginase), ZEXEE| Al (camptothecin), A3 E]-11(CPT-11), °]&8]:=¥|ZF(irinotecan), &
FH ZH(topotecan), oFF-A(Ara-C), BH|Z-FE|=(bicalutamide), ZFEF|=(flutamide), FEZEIE=
(leuprolide), Y#E=WIxAE FEA|(pyridobenzoindole derivatives), A3 (busulphan), <SEHAZEHF
(interferons), E=E ¢IEFZ1F(interleukins) Z 3F} o]Atoltt. Eol A FEH oA A7) FdAE ShF
H| Al o]t}
doll W2 FEAGA Y XFEHE= FAAE FAAC] FRH, UYeTxA FAA gt 9 52

S 59 A 0 v 5001 UIF] 1:19) FHH], 53] 10:1 R 2:19] FHH| =2

A FHA A= FaFHA0] ARREM, o= 1:1 WX] 5:19 FHH|E 2T, 5115 de A5

o

0 U Jo o

l

ok

2ol o AN 7] FERGAE HaFul/Lede we 2Ry P19
AFo] =(Dox/PL-rGO, Dox/PB-rGO) &4, A7) Z2dgd v 2R yd AAAE Za2lgel-PEG(Zgdd
A=) 2)2000-tho] ~El ol 2 A E A vtE| ol gk golrl | i T2 R FA-PEG(E 2 o YA 2] F)2000-t}o] 2~ H| o} =

o1 % 2~ v E| Ao ghg ol o]

ol b2 AAdeA 7] FEAGAE SAFH/zedd B T2RYY A HFA -2 LFOZA],
A7) ZEagd we T2Ryd NAAAE T2 e-PRG(E e o €A 28 F)2000-tlo] A H o} 2 Y ¥ A 3}E]
dollghgolyl, Ei= Z 2R X U-PEG(E 2ol e 922 F)2000-tho] 2~ H o} 2 U . 2~ 5] o gh-Zof vl o] T},

Qo] FEAGAE T2 feolmg FAFE I RS B dnFRAZ FAE k. wEkx] A7) Ble}
ol £ nAFA wZHH, 1xHor ZrdEeto|=9] 7| Ado] T4 WA Wl EAete -3
& AfobdE Fulel R o] e AfobdE &4 I d(fibroblast activation protein; FAP)ol ]3}o]
Aeho] o]Folxal, Huho] o] FolAW YA oA ey Hi= Bxd @43 jEle|=rt "ol v
Hu, TF vAEAd A S4stE FEe dEw B FEY Jeol=e dAEE FASY nAYES I
A ek, Aol A WA kel FAEW ofES ®AS W YeTERAVE B g&HoR ME gtow
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[0060]

[0062]
[0063]
[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

S=50dl 10-1820513

Y 2 So7Hl HaL, 1§ of=el ffste] Al Aol AAlstAl Ht

B9 SheARAshs ge) ZeHEolme SN ge okeEA theRaAe) A9, vANIE INY &
Sl WEd m R¥d feolssl @] WEe] AEuze] ok Al TEAe AD(delivery) &&0]
"ol 77 Hr}, ol AE UR terzazl Solg 4 ¢l Bel(driving force)ol $17] oI},

o, el olalg F7] s AAAE AN et s1e] AAdE ¥ ey w44 ol
7] fletel AlFHE AQ B ¥ owo] 3]0 Aree @Y A ohd,

A A 4
AAld 1. Dox/PL-rG0 U=AE E A9 A4, A= & 54 79
1-1. rG0 J=AES A=

G0 UEAIEE FUAA r60 Y=AEE A3, dd8A 48 G0 U=AE 2ml §9% 7]& Y Miao
W, Shim G, Kang CM, et al. Cholesteryl hyaluronic acid-coated, reduced graphene oxide nanosheets for
anti-cancer drug delivery. Biomaterials. 2013; 34(37):96389647)°l wz} A|Z3}H . 2 JfolE 394
(0.5g, Sigma-Aldrich, USA)E X7} &A4H(HS0,, 23ml)d 412 §F, €4S IS oA 4oy 7=

Zr5 (KMn0,, 3g) ZAAYEF(NaN0;, 0.5¢)& AA3] A7bstar, €84S 35TCoA 1A13F Fet atslaic,
F(46m)E EoFa 90TCA 1A17F Bk vESAI AT, HHSES Ad5a SN (5% HCI)OE 33 ¢

= o
, T
gt ETES AASL SHTFE AFSGT. AFH" AHE(200mg = EARAIZL & 2A]3F
Z53H400 W) AZZE dFo] YmAES —’.‘——,6}912&1, 1600x goll A 1043 ¥4 E8sto] Y=AlE FH
2y 7] ke Abstaas A AT, AtstaHd UxAEE REE 3 3P6kES dsigltr. 4] At
s YeAlECnl, Smg/ml)E 8mle F/FF, 0.5mle] R UYol4=(28 wt% ; Junsei Chemical, Tokyo,
Japan), @ 5u09] slol=gby Ri-dlo]=go|E(64% in water; Sigma-Aldrich, St. Louis, MO, USA)¢} &% 3}
Atk A7l EFEE 80TolA 10&7F FxolA wytaivt. Adow A3 & 35 FHA(IDNE 47 £F=
S 24 (MWCO 100K; Spectrum Laboratories, Inc., Rancho Dominguez, CA, USA) sl 3<ele] sfol=zhzl 2 <o+
BEYolE AAY. 1 Ay 42 Tl Z4HE rG0 YA EE A u71%] 4T 2R3t

=

=
[<)

r.(

i to
N

N il
-
» 5
SR
;

o

T

fU oft mx ofo

1-2. rG0 J:=AES 37| @ AE THA =

thekg 2719 rG0 YA EE 54 F2te(dynamic light scattering)& ARE-3ste] A3t Alek Xald
]+ 22° Zt=oll A ELS-8000 instrument (Photal, Osaka, Japan)E A}&3}e] #@|o]# Doppler m}o]= 5
o2 ZA3H.

1-3. Z=AZE-AXd AEA(PL)Y A

ZadAg e HAelo|tx 7)Ed deR vle} o] (LeBeau AM, Brennen WN, Aggarwal S, Denmeade SR. Targeting
the cancer stroma with a fibroblast activation protein-activated promelittin protoxin. 135 Mol Cancer
Ther. 2009;8(5):13781386) ™Z]®l 3l FAP-H MAZ o]Fojx glvp. Zzdgde] MIAL ofAds)-
EPEAEADAEAGPAGIGAVLKVLTTGLPALISWIKRKRQQ (FAP-d©7Hsdh 42 oA yehfirholtt. ¢4 2umole
of Zzweld % 20umoles] 3-(-FAolMLSAFFED) ol ezed, EedQFeR-shub vho] 2o}
2AFA9E| o) g0l (NHS-PEGo-DSPE; NOF Co. Ltd., Tokyo, Japan)E tUlo|del AHZilo]=(Sigma-
Aldrich)ol %1 % 22pmole®] N N-tholo]iE g Ao golwl(Signa-Aldrich) ¢} Z3abar A-Lollx 24A13F wRk
sto] Tzduel-tad Ads s A7l EFES W= 48413t &<t F41(MWCO 5,000 Da; Spectrum
Laboratories Inc.)d}o] 22 E1-H3FE PEGyp-DSPE (promelittin-PEGyo-DSPE)oA] HE= A ke Zzw
g9 feol=E AAdd. A% AWTL A% FAAzA A48 WA 20T mpddth. g8 =
™ 2] §1-PEGyo0o-DSPES PLo| 2} ¥ A]SHH | MALDI-TOF mass spectrometry@ 5745 £33},

N

rl

1-4. FFAA Az
S, Aok s B AAL FATFORA I A4S Az TedLa
ol 1,2-tho]AE| o2 A-sn-F M B-3-FEAF o g o}HlI-N-[o} ]| = (F E-PEGs000-NHz,

NOF Corporation, Japan) 4.5mge ©3TAYUEF &458N(0.1 M, pH8.3)el =< %, 1.0mge] Ale}d5.5 NHS
ol 2~H|Z(Lumiprobe, USA)E H7}slo] 4A1ZF &9t oAl wiksloitt, A del ZAFsA] g2 Alold5.52 Al

ZgZ A& v‘i‘—x}%}ﬂ 5000
(DS
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ylel ~ G15 A9 (Sephadex G15 colume, GE Healthcare)S AF&3&}o] A 73k},
1-5. PL-rG0 YA E EgA]9 AlZ 9 Dox GA

PL : rGO®] TFH|7} 2:10] HE=Z= 32k SRFIDWA U= r60 YA E(Ing/mDE Y F9°] PL &
N (2mg/ml) e} EFAA rG0 Y eAlEL ¥WE PLE ZYSY. 3 ZdQl(plain) rG0 B+ PL-rG0 Y =AlE
ol DoxE ©ASFATE. 1mLe Dox&9(0.1mg/mL; Sigma-Aldrich)S TDWell 94+ ImLe] rGO TEE PL-rGO YA
Eo Ztzt Hrtsle] Aol 1087 8lFste] Dox-gA® rGO(Dox/rG0) 2 Dox-#AE PL-rGO(Dox/PL-rG0) S
AzskFek. 2 5 PD-10 @9 Z#(GE Healthcare, Piscataway, NJ)2 AF&3to] gAl=EA] &S 8 (free)
Dox& A A3t Tt.

1-6. &4 &5 =4

rGO WAl Eoll gAH= PL WS ) EAWer 243t PL-2¥E rGO(PL-rG0) WH=AES M3 &

]

F, 100409 30% H.0.Z H7bste] A7)
ﬁ%%SM#H*HwCEEV1ﬂ“ﬂ@q a2 %5 7] f9S Heor A3 4.6n9 0.2% FEE ZEH
1E(Sigma-Aldrich, St. Louis, MO, USA) 2 100ml9¢] 15% o}~xEHBAH(Sigma-Aldrich)E H7}sle] 10% =
oF 90 C = 7FE38F3ltt. UV microplate reader (Gemini XS; Molecular Devices, Sunnyvale, CA, USA)E A}-&-3}
o ssmeld EHES Sgeel QY BuseEel $e AWt s sEe) 9 EE8(Sima-
Aldrich) & AF&3te] AARAE AT

rGool FAE o R A3 AAHE Dox F AEe ZAE SHTOZMN 160 YA Eo FAE Dox & 2 H]
& ALttt ¥% mloja= %: Jo]E 2t (Gemini XS)&E AFE-3}e] 485nmol A JAFO]®IAIA 590mmol A &
He 832 545 Dox 3 FE AAHsAT).

719k e

7HES & 1Bl YERIAT. Dox/PL-rGO0 Y=AE

A

= X
FAP-H7bs fEol= Mol Sl=dl, o= % v
o

F

rlr f

a;

rG0e] XS PLE FH 3] Doxs ELZH?@

AlE 9o PLE J_X“\] 713l o]o] DoxE
A e Ao® YEFRTHPL-rGO: mean
= 94.6nm, 95% CI = 93.3 to 95.9nm, = .80; Dox/PL-rGO: mean = 91.2nm, 95% CI = 88.7 to 93.8nm, P =
25) (= 24). WHd Aet ¥¥d A= PL 2% 32 oA E ZAs At (mean = 9.4 mV, 95% CI = 5.6 to
13.2 mV, P = .001), PL-rGO Y=AlE Qo] Fo]2A Dox BAl Fol= &7}t tH(mean = 18.5 mV, 95% CI =
16.3 to 20.7 mV, P = .02) (&= 2B).

rGo 919 PLel HA &% Uik EAHoz ZAH3tF(Niu G, Cogburn B, Hughes J. Preparation and
characterization of doxorubicin liposomes. Methods Mol Biol. 2010;624:211219). PL ™ rGO <47} 20:1
oAl 2:18 ZATFF G0 919 PL §A 5ol sAFeRE Fds] S7tetith(P < 0.001) (% 8). 2:1(mean =
95.3%, 95% CI = 92.5% to 98.1%) = 1:1(mean = 94.5%, 95% CI = 92.8% to 96.3%) WH]&A}olol= rGOSI2] PL
A £ TAALE fFofg xo]lH(P = 0.65)°] FUATE. wEbA EdA F7F AFE K& PL-rG0 FAH]
2 2:18 493,

rG0 =% PL-rGO0 Y=AEd 9] Dox E(Dox:rG0 FAM] 5:1)+= 18 o dEFHAH(E 20). rG0 Y=AER
o A{1E Dox ¥ A B4 EF F 60xlA A7le AW Fert 13% FAsHITE. fAFSHAl, PL-rGO W
EAER ARIE Dox ¥F e YA EF F 60xCA Aol du A= 297t AEe] AT
Dox:rGO F-AM] 5:12 10%7 rGo TE PL-rGOE DoxZ HAAIZ uwl, Dox A &9 Huxe 7z
96.3%(95% CI = 95.6% to 97.0%) = 97.5% (95% CI = 96.2% to 98.4%)°|ATH(= 2D).

47) 60 WAl ok AW AbE R WFF B §4F & Qo A awel B Zzdue o
AshE QAR 7] wEol, PLY) AW FEE 254 FEAES B 160 theAlEel A4 45
82 5% ARSI AL,

AAd 2. T2AYY A= A FEA L SaTulNe] F48 o4 JEFY A= & &% Bt

2-1. T2AYY Al A FEA L LU FHE g0l DB A=
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AAle 1ol e zeddd A A, S48 ADQ L-a-E23 D ZF- (Avanti Polar Lipid Inc., USA,
ols} 'PC'e} &), A8 A& L-a-EATElDFE A E(Avanti Polar Lipid Inc., USA, ©|8} 'PG'e} &) 2
| ~eZ(cholesterol, Sigma, USA)E Z}Z} 0.2:2:2:2 pmole® FH3d 1mle E22FE(chloroform)el] =
A 5, Ftoldlx 10ml FE] Au wlo]de] Yol et & A FAA BE ERIZEFo] FHE wriA
S &er 3d SIAA KA vt 2o 7 A xeHT. A t5E A7 A(multilamella vesicle) S A28}
71 918ke] o] WA Foll QIAFEEe Inle H7bekaL who]dS 37C® sho] 8 F 3E3F wWk(vortexing)at
gt 793 F7)E W=7 93 olE YA 23 A =x7] (extruder, Northern Lipid Inc., Canada)E A&
sled 0.2pm Z2|7FEUClE w8 3 FIAIA ARG, 7)o AR s ¥ HAFH] A (doxorubicin,
Sigma, USA) 0.1lmg/ml& 33l Hol&A BxF XH AAV[Ho=2 AFAT v, fExT FHEA &
I FoldE HAFRAS Agds 15 A9 ATt @olzl =azel
A §2A 9 =AZnA 8 t}.

—~
D
5}
jm}
)
o
—
=
o
o
=
¢
[}
=)
—
o
S
h
op
(<0
-/
£
2
A
ol

=

¢
juk
o
oo
S
e
oX
AC)
Hel
o
flo
S
Rl
ob
(<0
ol
N
)
N
>
S
@)
=2
o
=
ach
(<0
ol
38

® oy Zeudy A4 FEA 2 SAFHA G 284 PR EAAE W 3 AT mE 37}
2 9lste] al719 ge AHow 4P T ROl AEF W20 E 129 AEFe FU-pa

32
=
o > Fo

AfobMEr} ol EASE FTWF MES A¥ Ad 249 ZeolEo] @ 3x10 EE 9x10 AY REF
(seeding)SATh. HAFHA 3 goled BEFH Zuded A4 f2a 2 52702 S goled
TEG 7H7ke) AEel ARG F, 37C o, WTIolA 3AE Bk Tt MAE AAG L AiAFL

o2 3 MAT MEE 37Ce CO, wiY7|olA 24417 &<F w3ttt 1§ 3-(4,5-twEEol&-2-Y)-
2,5-t¥d HEZZF BHZvlo]= (MIT, Sigma, USA)E 8lx]9] 10% F%=F 7}star, 2A17F o] vt v A5
NE AAsEL 0.04 N @At o]AZ 23S &BS HILgE o dAto]x] Y (ELISA reader, Sunrise-Basic
TECAN, Mannnedorf, Switzerland)Z ©]&3}] 570mmollA I SFEE SAHSINT. HERFLLoE2E olF AR A
SFA] ek A E7} AFEE QAT

= 120 UER e} o] 7le] BATHIAS FHE Sole4 HEEEe Yo EBS WG 4w, P
AEFANA, S2FuA T oo JEE Aea viwste], Zaded 44 fEA L SaFH S5
goled HEF Aol H 248 AL ARENE et A7) drke ZaeY A2 fEAd £4
S MfobAE B4 BMd /14 Wetol= Mol Fuj AEF] EAtE FF-BA AfolAEe] Aol
A B4 @0 Taol odld Seldom dudn 1 Ax vy zzadae 3449 Wedos 4
AR AFOAE B BuAL AE Eel BAsh: FI-BY AfoPIEA ol EAst: Tl
AEF) nrh GRHon Safue] gz Addo) 41 2% we e

AA 4 3. Dox/ZTEEZU-rG0 YA E BIA|Y A, AZX D &% 24
3-1. Z2H¥{ HAgo|=e} ZqEdITYE ANAY o= AFE 53 T=2EFH AF F=A9 A

MEHZ 29 ofn|At 9SS zkE= FElo]= (20 umole, ChinaPeptide Corporation, Shanghai, China)®} Z¢

ezl =& AMEY Aol 200091 3-(N-sAlolndSA|SFEY) ofnexzg  Zddiae F-7hvpd

tlo] 2o} 2 YU E A ubE] Y -of §F-2-0} W (NHS-PEGy~DSPE; NOF Co. Ltd., Tokyo, Japan) 20 umoleg AAld 13
A

=
ZRELE
[e)

o

FTAS o R WA 9 Felol=9} X Ho] Ay ZEEIY XF FEAS Ayt AHd 2
FHA @ TEREIUL F/HT AolA 4841 &<t thol 4 A~ (MWCO 5 000 Da, Spectrum Laboratories
Inc.)E &3] AAsYET. ¢ ogRE= dry-Ex Az BEX 7] (MALDI-TOF mass spectrometry; Merck & Co.,

3-2. B9 PoEse] me ZeREd AQ fEA ALY AANF 945 b 48 B4

o9 AP AE(2X10 cells/m)o] TR2ETA A4 $2A4 10pgd 1ugs] W=~ o

Systems Inc.) T AfolAE &4 wA(RED Systems Inc.)S H7Fs T 37CoA 1A B Wk A AT

S & 1000 x goll Al 103 A st oz FF S 96d ZFolEd AT ©d Falaiol 9
3 T °

[¢}

1=
A dedow gdAdstd Z2EYY (- FEAE v YT Alxde nyuESs P4 Rom, o
24 289 vex AT AEEREH B8 | EZ 28 (hemoglobin) @ FH =S 540nm FF A F3F A7)
(Sunrise-Basic TECAN, Mannedorf, Switzerland)& A3l &43k3th. dl&2wo2E ofF A% AP s &
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4

HT29 %+ HT29 Al

0t
7t MIT 24

=
[5

]

Fo] 570nmell A L

o
of 4 3 3x10

o

Q.

X
)

(MTT, Sigma, USA)

X
o]

Al

L=
=

=

oF
=

T
37T CO, Hiek7)oll A 24A)17F <t ¢

=

a=

-2-9)-2,5-tjdld HEZHZF HEZwnlo

A7 &, dEelA 10
YA

)

7} AFEE A

-
X

Al

4% Az agE Y=AEY ¥¢ &

(Img/ml)oll A A]d 3-10 A

#E 29Y AFaYA VeAES A=

2 3 MH A

1=
oro
=)

Al

34

[<)

=
=

el
glo}
FFAE A

*
€]
=

=
=

3-(4,5-4v

EEREERE
bl
EERE ERE

4

10 7§¥ #+F(seeding) 3}
2}o]x 2]t (ELISA reader, Sunrise-Basic TECAN, Mannnedorf, Switzerland)

HEY 2 vEgZ 3 ErolA9
(2mg/m1)¢} HAFHAI(0.1mg/ml, doxorubicin, Sigma, USA)

3-4.

atef AA

3-3.

[<)

[0094]
[0095]
[0096]
[0097]
[0099]

o

ToR
3

==
g

Tl

-
B

v ok A

ar

[¢)

SRED

A

.

3

°

7F ol =4

-
X

Aot

o

o)
el
w

BiK

el
Jo
;&

=
=

o

Fo] Iml<
T %
Eoox10' AN BF

Y
£

°

37t

€]

=

4

B7): MIT 24
3X10 T

-

o
91 HT29 HE+ HT29 Al

of 4 %

)

X

E

Al

Rl
0]

Foiet.
oy YXES Y¢ &

A

H2HES 42 0.2:2:2:2 pmole® F
[e}

A goleq JEFY AE L &

tol AlA

o

=
=

skitk. o7l AAlel 59F

S

A goleq JERY A=

A
— 15_

]

=

A7A 4TAA B

4, PC, PG,

A

=S A|x

=
¥
171

&
2]

o

]

)

g

A
(GE Healthcare, UK)

=3
T

&

AlkEl 2 615 4
]_

I=

°

A4 4.
z=
<
A

(seeding)

4-1.
4-2.
-

[0101]
[0102]
[0104]
[0105]
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EEFE Z42be] Alae] AHEe &, 37T CO, vig7]elA 3AIZE &<k ksl wix] & A|ASIaL QA8
o2 3 MAT MEE 37Ce CO, wig7|olA 24417 &<F ¥idstsitt. 1§ 3-(4,5-vwEEol&E-2-Y)-
2,5-tdd HEZHEF BHRZulo|= (MIT, Sigma, USA)E ¥IX9] 10% =5 7Iskar, 2A17F O] widst o 45
S AASTZ 0.04 N @At o]aZazge QHS H7sk Bo Aol |y (ELISA reader, Sunrise-Basic
TECAN, Mannnedorf, Switzerland)Z ©]&3}e] 570mmollA] I SFE=E SAHSY. YERTFOEE olF AR A

getx e AETF AT

% 15 4719 BAFHAS FRF Sole4 UEFEY P AFS WAE AR T ATFNA, Sa
FHA G goled FEE AYENd ZEvEd A4 fEA L SRTHA g% Soled JEF Adw
of B FAW QAL ARANE Edvks A% welEd. Y] Avke ZEyEd A9 fEAd S5
HfobdE 24 wa A4 Beols Aol Fulk AEF EAS: FF-wA AfolAEe] MfoldE
B4 Gua fdel oA Soldom Auso] mAYe TELIAS WYY REUOR ABAYOEA
MfohiE 24 BuAe AL EWe] BRsks FP- ARollEst Lol EAs: FuF AEFe) wr)
B oR SaTAe AU AYsel W B BFS el A2 oJvidd

AN 5. PL-rGo Y=AE E3tAlo] 93 FAP 2E-2&7 &3 A
5-1. A Af-otAE L CAFS £

71 W (Castello—Cros R, Cukierman E. Stromagenesis during tumorigenesis: characterization of tumor-
associated fibroblasts and stroma—-derived 3D matrices. Methods Mol Biol. 2009;522:275305; Wang H, Wu
Q, Liu Z, et al. Downregulation of FAP suppresses cell proliferation and metastasis through
PTEN/PI3K/AKT and Ras-ERK signaling in oral squamous cell carcinoma. Cell Death Dis. 2014;5:e1155)<
SR M AIA CAF B A AfretAxE £33t FAIH S E HI29- % & v 2(HF 149 )9 a%
% ZHolA CAFE s, FE mhe-29] # 2ZolA A AfoEs FEasint. 49 SE29s
(PBSYE MAT F, 7] 2A4E& 7AR Zol A& AR & %, 100745 /ml AUAdd 212 100pe/ml =E
A Ewto] Al (GenDepot Inc., Barker, TX, USA), lmg/ml F&}ALtobA]l Bl 1(Sigma-Aldrich) ¥ Img/ml 3] &%
ZytobAl (Sigma-Aldrich) 7} 7k 58 %-DMEM(Dulbecco's Modified Eagle's Medium; Welgene Inc., Daegu,
Republic of Korea)ollAl 37T, 1At &<t TolA|~EAFY. CAF 2 AN AfFolAEE 90 x gollA 383 +1
AAEEAT. CAF B B AfolAEZE Fishs 459S 800 x goll Al 1083F A2 A, 156 $-elo}
A (FBS: GenDepot), 100 3/ml sYA=, 3 100ug/ml Z~EF|Ewe] o] d7he DMEMe] A s dAA
Fatct. 22ld CAF 2 AA AfolAEs 7U vt 5 gl A&

5-2. CAF 2 HT29 M X9 Fu|%

ATCC(American Type Culture Collection; Manassas, VA, USA)ZF-E] HT29 <17t tiFAHe AlZFE AU, 10%
FBS, 100 f%/mle] #Huad=a, 2 100ug/mle] ~EfEute]zle] H7be DMEMAIA 7] Mg wdsielct. ¢4
24~ ZYo]E(SPL Life Sciences, Pochon, Republic of Korea)ell 610" M/ FE2 CAFE AYsta 1
T 2403 FF ~80% FEFALZMA v §, 2:19] CAF @ HT29 AlZH|= 7] g ¥
MEES ANPstozH | A27Hd RNA (siRNA) targeting FAP (siFAP) &4 T+ FEA]3}2] CAFE HT29 AlEe} 3t
7 el FakaiTt.

5-3. FAP @3 &4

A719F o]l B#E CAF 2 HT29M1E FAol 9] FAP HdL FAZEY7IE S48, sH2EF 5 2% &
2 AH(BSA; USB Corp., Cleveland, OH, USA)S #f3le A7k 4kl &5214(PBS)olAl 4T, 1A13F
o wjFto g A7) AEE B, 2 T A Al = @9l F-FAP 12+ A (Abcanm,

MEE PBSE A3k
Cambridge, UK) EASIoAl 4T, 1A1ZF §QF -4 wiekst & 21712 PBSO| 1:102.2 A staia, SF 22 A
o1 o] AE|QAJo}llo] E(FITC)-H e a-2fHl 22} 34 (Biolegend, San Diego, CA, USA) EAjalell A #j<ksln
1:100.2 3|43}, BD FACS Calibur system equipped with Cell Quest Pro software (BD Biosciences, San
Jose, CA, USA)E AME3te] TS Y IAE X Fo =2 FAP-TE MEE EA5HA.

5-4. 88 49

=)

HT29 (1x10° cells), B9 CAFs (1x10° cells), = CAFS Zujeksl HT29 (& 2x10° cells)E 10ug9] PL,
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[0125]
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1uge] AA|H FAP (R&D Systems Inc., Minneapolis, MN), = AAH wjEx 2 wEE I ZolubA (MMPI; R&D
Systems Inc.)$} A w2~ HAEF(mRBC) EA5Fo A 37TColA 1A &<t vjdsidet. A2 &8 xroe=
PBSOl Wt M ~#HE mRBCE AHRE AL, 1% E2]E X-100(USB Corp., Cleveland, OH)ol &1} mRBCE 100%
48 dx2To R ARSEITE. 1000 X gl A 107 YA $, §AlHA] &2 nRBCE FFdhe 45 dE 3%
g Frsla wigo] HAE3I 96-U Zg|aEldll ZO]E(SPL Life Sciences)® %ATh. Molecular Devices
Spectra Max Plus automatic plate readerS AF&3}e] 540nmollA] W&o SHEE SH3le 88 A=SE =7
33Tt
FAP &3 #®lo] HT29 A¥E(XE 3A) U CAF Afolo] A= E3th(= 3B). FA1% EAZA3, CAFS 90.3%7} FAP
Fdl Wb, HT29 AlEe] 5.1%%ro] FAP-FAdolAth(%E 3A). PL H= PL-rG0] 2wl Fito] 2|9l
’d FAP HE& CAFell & s FAPY o3 7|3-3/4 Aoz Mdexoz dAod F e Algstr] fste], 4
71e} o] mpg-~ AT FHFAAYPE TS, FAP A Fofl PL(E 30) ¥ PL-rGO(%E 3E)°l| ©l3] mRBC7}
LA HAAR, WEZ A wE2 2 ol ubA(MMP)-99F #Zo] Hgh Fol= 2HA Ui, 53], PL (P <
0.001) (%= 3D) B PL-rGO (P < 0.001) (%= 3F)el °]&k mRBC &3l7F CAF 2 HI29 A9 FuljeF Al2gloA=
FAZAEJAA T, HT29 MEZ @h5olAls 283 &9th. o] FAP 5|4 PLo| &A3E JeRdT.

AAd 6. FAP-¥A CAF A3t A PL-rG0 Y=AE B39 ATz AY 3% 4

e
)
=2
O
o,

[}
rE
1=

6-1. FAP-Eo0]3 siRNAZ o]|-&3%} CAFY] Yu}e

FAP-5-9°]73 siRNA(siFAP) % GFP-5-9°]%4 siRNA(siGFP)% Bioneer Corporation (Daejeon, Republic of Korea)
oA TFREGITE. EdAHAM AR siRNAY A G 3t7]9t AT siFAP, 5 -GGA AAG AAA GGU GCC AAU
AdTdT-3" (sense) and 5 -UAU UGG CAC CUU UCU UUC CdTdT-3" (antisense); siGFP, 5 -GGC UAC GUC CAG
GAG CGC ACC dTdT-3" (sense) and 5 -GGU GCG CUC CUG GAC GUA GCC dTdT-3' (antisense). TEl% CAF( 4X

100 ME/D)S 10-cn S0 E(SPL Life Sciences) 9ol M H3rTh, 2447 % ol we} Lipofectamine
2000 (Invitrogen; Carlsbad, CA, USA)E A}&3le] AEE siRNA EA)&toA] EWAAAAAAT. 1nle Opti-
MEM (Gibco BRL; Grand Island, NY, USA)ollA siRNA(50nmol/1)E 15409 ] ZHEY 20007 &3stqtt. A7)
E}ES A2oA 203 wigEte] A7) Mazdd stk 1 F 7] MEE 48A%F Bt wiFEte] A Ed
AF&-318l T

6-2. FAP Yo+ H71E st AFH A7 PCR

a2 A A ZF PCR(aRT-PCR)S o]-&-3kod mRNA #l'®ell A FAP 9o} B3718k3iek. TRIzol Al2F(Invitrogen)<
ALg3ho] ) siFAP & siGFP EAiske] A2 CAF el 0129904 % RNAE F=3}9] RT PreMix (Intron
Biotechnology Inc., Seoul, Republic of Korea)E& AF&3}e] cDNAZ SAAMAF T, A7) EFES 42TCoA 60
B 5oF 283l 70T A 583F v, Triplicate cDNA AES RT-PCRE SZAJZ T}, FAPO| thek Zg}o]
W= 5 -GTA TTT GGA GTT GCC ACC TCT G-3" (sense) % 5 -GAA GGG CGT AAG ACA ATG CAC-3" (antisense)
olt}. LightCycler 2.0 instrument (Roche Diagnostics, Mannheim, Germany) and FastStart DNA Master PLUS
SYBR Green reagents (Roche Diagnostics)E ARE3dF] 20— F2]EA TN A RT-PCRES F3sct. =% %
AL 95TolA 1083 7] WAATA, 95Tl 30s, 55ColA 20s, @ 72ColA 20s<] 401401—301%11:}. FAP
mRNA ¥ HES a7 AR, S A dEto|=-3-F A o] E S| =R AUolAle] Ao w witele] =3}
oAtk

6-3. 92" B3 4

siFAPll €3 FAP vl vy sdeixs gavddstoz Hrletnt. siFAP EA8te] EdAIAE CAF 29
2~ H1295, Z2HolA] A3s|A] €35 (Roche Diagnostics)o] H7Fe 0.1ml¢ &3 (20 mM Tris-HCL pH 7.5,
1 mM EDTA, 0.5% Triton X-100, 75 mM NaCl)oll AJZ=sdA At AA2=AHdE AEE Ddels] 207 &2 )
Fetel 12,000 x goll A 15859 A stol EFshlth. 47 A &8=S BCA @A 4] 7]1E(Thermo
Scientific; Pittsburgh, PA, USA)E wlirol we} Algsle] AFalict. AE ) ddSs &ve 2o A
Hol|E-ZgjolgHolulo]= A 27|45 (SDSOPAGE) = 8% Aol Zr 3 & Zeudad
(Hybond-ECL; Amersham Biosciences, Piscataway, NJ, USA)$]oll %Zt}. FAPo] Eo]Ao] &+A](1:1000; Abcam,
Cambridge, UK) % B-94¥l(1:1000; Santa Cruz Biotechnology; Santa Cruz, CA, USA)& AR&3}e] 92wl Bt
o7 ws BAY, Wduk-gA A8 ECL(enhanced chemiluminescence) A]2F(Amersham Biosciences)S
AF838ke] 7FAI8EATA LAS-4000 image analyzer (Fujifilm, Tokyo, Japan)Z B-A|3}3iT}.
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6-4. PL-1G0 Y =AIE E3HAle] ofs) Agd Doxd AFEW #¢

g Ad daz B5A4" e 60 YA EY AXY F9& 23 dvAs }%aoq A 3G, HT29 Al
¥ U=, EE giFAP AT TE TATE CAF S HI29 AEES 249 ZgolEd] 9x10° AE/Y BEz A9
T2 dnFor BA357] fshe], AAJo] 1-3oA] Alx&g Cyb.5-FH the LéEﬂo}i J-zAaEd
W Zglef g 22 Z-2000(DSPE-PEG5000-Cy5.5) A& 2 #AE PL-rG0 =& rGOZ MEE 25t
A s veFst &, AEE MFste] PBSH 4% SEtEELus| =2 1583 DA A, 4,6-Tho]opw| T -2-7
o= vlols|=2F 2 o] =(DAP)E A AT, &4 dolA-2~7d dAn A (LSM 5 Exciter; Carl Zeiss,
Inc.)S AFE3Y] Cy5.5 E4S B3}

719k #el, PL-rG0e AZEW Fdol T7tH= AS dSet7] flste] ¢4 siFAPe] EAAHo] o3k FAP
o CAFE AAIEtH(Verma SC, Agarwal P, Krishnan MY. Primary mouse lung fibroblasts help
macrophages to tackle Mycobacterium tuberculosis more efficiently and differentiate into
myofibroblasts up on bacterial stimulation. Tuberculosis. 2016; 97:172180). CAF A|¥ol| siFAPS A&l s}
W othE el wls] FAPS] mRNA o] #2dtE Ao ® yEhkth(mean = 30.9%, 95% CI = 27.1% to 34.8%,
P < .001)(% 99 A). =8 EFelAR= FAP wuld wkgo] Zaw Zlow YetRth(E 99 B). R,
siGFP(t3w)S CAFol 23 FAP mRNA ©ido] 7FAW A kodtd. CAF T HT29 AEe] s njdel A,
PL-rG0 Y=AEQ] MEUW FU2 FAP-YA CAFlAM = A8 oz F718Fd A qF FAP-24 HT29 AlXE(%= 4A) T
i+ FAP =50he CAF(X= 4B)ollA= 28X @gkar, A7l &4 d5-FA9 PL-rG09] #YL I3 d8-84

rG0 Y=AES #8137 vh2x] stk w2, 33 A8-3A % PL-rG09] AEW #92, FAP-44 CAF9F 2
o] TulFE HI29 AlxEellA el F3 du-EAE rG0 FHRT o Zivh. 7] Z3=, PL-rG09] PLo] FAPel ©]
A Soldom HAdro] T nASAd EAskE o AEXR SolHowm oS AT 607t AEHE s

BEmS
AN e 7. Dox/PL-r60 LA E BAY AHMER P9I &%

>~

l

il

s

AT AEY BAEE Algatel Axd) 19] Dox/PLrG0 YReAE HgAe) dnER Wt Be et
TA A o2 siFAP (9><10/1 cells/welDE A & H[Agd HT29 AlE (3><10/1 cells/well) & HT29 A3E
Ze2 CAFE 24-9 Z9olE ¢Jo] Ndatar thS 12.5ug/ml rGO 2 1pM Dox %9 Dox/PL-rG0 3 PL-
rGOE A etAct. Dox-3r WY viA =S AAZ F, rGO0 E== PL- rGO(rGO S, 12.5ug/mL)E A7) AlE A
7hetlth. 3AIRE EoF wide F, wi g wiAE Ao R wAstal AEE 24417 St FATk. Cell Counting
Kit-8 (CCK-8; Dojindo, Tokyo, Japan) %+ live cellstaining assay (LIVE/DEAD Viability Assay;
Molecular Probes, Eugene, OR)E AZAte] W= ALE3te] Mx BEHS SAU.

A= = 5o 7AIEe] At & 5= %719} 2o AHS 2, PL-rG0o Yol Z7lEE <l
=A% PL-rG0e] &%so] Z7FE A AAE AHo|th. Dox/PL-rG0] 3¢k Ao CAF/HT29 MXE &
Al Z7Ver AR FAP-S4 HT29 xﬂ;oﬂﬂt A kE(Z 54), I FAL AlFd BE 2F Aboldl A
2 EAHoR FosiA ttEA &kr(Dox: mean = 90.5%, 95% CI = 88.2% to 92.8%, P = .91; PL: mean =
93.8%, 95% CI = 93.1% to 94.5%, P = .81; Dox + rGO: mean = 91.5%, 95% CI = 90.3% to 92.6%, P = .98;
Dox/rGO: mean = 93.9%, 95% CI = 91.3% to 96.6%, P = .85; PL-rGO: mean = 91.3%, 95% CI = 90.5% to
92.1%, P = .92; Dox + PLrGO: mean = 89.7%, 95% CI = 84.8% to 94.6%, P = .86). Dox/PL-rG0¢] &<} &AL
siFAPS EWAFME FAP [juh$- CAF/HT29 AlE 2 HT29 A FEo|A KT} CAF/HT29 M EoA z}z: 1.5 = 2.7
ol o =ktl. CAF/HT29 FvfdolA 2] Dox(mean = 80.1%, 95% CI = 78.9% to 81.3%) % Dox/rGO(mean =
68.9%, 95% CI = 66.0% to 71.8%)¢} Wlwate] M ¥-ZA8 3= Dox/PL-rGO(mean = 33.3%, 95% CI = 32.4% to
34.3%)7F 3.4- 2 2.1 © %A vtttk Akl CAF/HT29 AlEuj<kell A Dox Z @2 PL-rG0E x4 o=
A gt A ¥ wste] Dox/PL-rG07F ¢k &37F SAA SR A4ws ] ZATHP < 0.001) (% 54). A/AF 33 &
A A =Eo T FARE A7 YER=], Dox/PL-rGO7F AElA o FuldE CAF 2 HT29 AlEol|A FEavt
S AE-Z¥ g7 YeEPd(E 5D) WHH, HT29A41 . @5 (&= 5B) T FAP [ulbe CAF/HT29 ME(= 50)olA &
a8A ¢ Aoz YER.

E 2o 4] Dox-
Hj &k Al 2~Elo]]

&719] AR= Dox/PL-rG0S] IMER gF sl TF AN Sojqom ddevta 4, FAPS 0¥
3}a1 9l CAF (A4 24| fibroblasti FAPS WalalA erom EF 24 fibroblast Z CAFTF FAPS W
) EAsks TEld AlaE AdolArt Solfow Yels Aem, GAX SolF ofE HdE a5& e
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[0135]

[0136]

[0137]

[0138]

[0140]

[0141]

[0142]

[0143]

S=50l 10-1820513

rr

AR

AN 8. A AfotAEd e #2 (free) Dox E Dox/PL-rGo Y=AE EgA9] AEEA B

AAldl 19] Dox/PL-rG02] SQIRER EXS AX AE EXHS A5t Hrlesu. A4 AfolAxs 24-4
Zelo)=o] 610 ME/AY FER PG F, thed thE FEO Dox TE E Dox/PL-rG0= Ak 3
Al 0 8l v E Ao R wA|staL 24A%F Bt AEE 5Y5HA FAA AT, A ZAH(Dojindo Molecular
Technologies, Inc.) W79 TR EZ wWE (K-8EAHS F3) AFXAHEHS SAHSF . (K-8 EAHS
sl7] $1sted 20u02] CCK-8(84 HEZHZZR 4) €98 74 dd Hriste] 3023 wids &, vlo]la=Z3
o]E #t](Sunrise-Basic; TECAN, Mannedorf, Switzerland)ZE A}&3le] 450mmoll A SF=E =H 3T},

of

3719k o], f2] Dox ¥ Dox/PL-rG0e] ZHHA AMEEAFS A AfoldEolr] AN 23 f-8] Doxe 4%
AfrotAlZol A sE-oE4 AELEA avs YeEpAth(E 10). WE, Dox/PL-rG0 YAl Ex: dlx AE9)
Hlwste] AA AfolAl ol BAHoZ oA AELEAS F=5% 24 (1uM Dox on PL-rGO: mean =
91.5%, 95% CI = 88.8% to 94.2%, P = .08; 5uM Dox on PL-rGO: mean = 91.8%, 95% CI = 89.8% to 93.8%, P
= .06; 10puM Dox on PL-rGO: mean = 90.2%, 95% CI = 85.6% to 94.8%, P = .05). AA AH olAEZS 10pM
2] Dox@E AEetH dlxat AEe} wjaste] Ax AEHo] Hadtlthmean = 67.0%, 95% CI = 60.7% to
73.3%, P < .001).

= A AfolHEA A= Dox/PL-rGO7F AHIER A4S YEhA 2S4S 1
T T A el CAF EHe AN s o) A= FAPOl ©d ARt Dox/PL-rGO7F /3t o]
55 YUed = Qlo], BF8S H433 £ 9SS YehE Aol

Al 9. Q¥R B oL FF HAAY 19 PLrG0 Y=AE EFAY 2 HE FEF2A 53 4 AF &

/c B FAAA FEuR$-2(0Orient Bio Inc., Seongnam, Kyonggi—do, Republic of Korea)E A}
g3to], TFEAWR] DSPE-PEGsir-Cy5.5-1abeled rGO Hi= PL-rGO0 Ui AlE H§HA9] Qv 2¥ 9 AES
2k ojH o ® SAY. RE FEAIS AgdUttu TEAYE &Y AT E AT AL e

R 2ol wel A= AFEE A (approved animal experimental protocol number SNU-130129-3-1).

o1
N
ot
o2
L
™ o0
o
o

FAMOoZ upe s Z(dorsal) 02% =u w|ale] 5x10° HI20 AEE F9549lth. Foko] Ahalyk B, DSPE-
PEGs000-Cy5.5-1abeled rGO (5mg/kg rGO) T PL-rGO W=A|E(10mg/kg PL, 5mg/kg rGO)S wmlg-2of Al =

A}aldt). o]o] eXplore Optix system (Advanced Research Technologies Inc., Montreal, Canada)< ©]-83}o]
olmy Fuj 9 Fg AEZ HIFSFAT. rG0 EE PL-rG0 UYiAlEQ HAE ZolE A&7 Yo, 71=H
oJHE FHtE AXEOE AMEEle] 3D olw| A2 AFF3FITE. 670-nm pulsed-laser diodeE AM&-3ke] Cy5.5
E SR Oo|EAIFTE. fast photomultiplier tube (Hamamatsu Photonics, Hamamatsu, Japan) and a time-
correlated single-photon counting system (Becker and Hickl GmbH, Berlin, Germany)& A}&3to] Zutz &

F wEs SAsI.

A= & 6o k. A7) 9k o] <ln|® Fo] 2] DSPE-PEGsp—Cy5.5 A A-EAE rG0 ¥ PL-rG0e] £ £
SA3IA Y. 24A|3F post-dosed A (= 6A). FTF F-Hdo 4 542 r02 AHFg v$-28Y PL-rGOZ
23k vhg-2ol A o vk, F% F2 A ¥ PL-rG02 ¥ Fre Y F 72A3Eek ¢ A FAEA

% 6B). A7) Tz NAHANAY FARE SAo| A DSPE-PEGsp—Cy5.5-EAE PL-rG0 Yx=AEQ &% £X

2 i

(retention)(mean = 12.3 x 10° photon counts, 95% CI = 9.3 to 15.3 x 10° photon counts)< DSPE-PEGsoo—

Cy5.5-FAH rG0 U=AlE(mean = 4.0 x 10" photon counts, 95% CI = 3.2 to 4.8 x 10° photon counts)X.t}
39 o =L 6B). F7}2 DSPE-PEGsne-Cy5.5 X A-EAH rG0 2 PL-rG0e] <M|E F%F IFE eXplore
Optix imaging with 3D analysis® Al&3sle] A5t t)t. 19 TAELTZO|A, DSPE-PEGsp-Cy5.5 AZ-ZAH
G0 (= 60) ¥ DSPE-PEGsoo-Cy5.5 A A-FA¥ PL-rGO(E 6D)2 A28 £ z2o] Wuleto] ALE I 7+
Aoz & sAel 728 94e FEAAUT. F Al OF B 05.5-%8 =9 dake] WEE, DSPE-
PEGsono-Cy5.5 A A-FA 160 (mean = 0.5, 95% CI = 0.3 to 0.6)%} H|@ake] DSPE-PEGse-Cy5.5 #| A~ A%
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[0144]

[0146]

[0147]

[0148]

[0149]

[0151]

[0152]

[0153]

PL-rGO (mean = 0.9, 95% CI = 0.7 to 1.0)7} © =c}.

A9 Aupe=, bl oA PL-rGO7F A4 ZAHTE oF 2o W 2

b Fee wdd dwejdo] w4 gifel ofste] I =AW AR &3 =g AL ¢ 3
YERdTE

AAld 10. Al 19 Dox/PL-rG0 Y=AE E3A QIH|E &FF 8%

A

&3

Joflell A= CAFell A & ¥ = FAPOl <938t PL-rG09] A4 &8t AHE& s8] g o]Fold RAS A}
Gk, FAAH o2 HT29 tumorbearing miceS A3}l Dox/PL-rG02] <IH|E=R a9t 552 H7lstict. 5-

3 o FAAA FE uherd A S(dorsal) ©B% =W male] 5x10° HI20 AEE FJATH. TF B

N

3

7} 120mm 7F H QS @, Dox (Img/kg), PL (10mg/kg), Dox/rGO (1lmg/kg Dox, rGO 5mg/kg), PL-rGO (10mg/kg
PL, 5mg/kg rGO), %=+ Dox/PL-rGO (1mg/kg Dox, 10mg/kg PL, 5mg/kg rGO)E 2¥vlt}y & 39 ulf-Zof A A
FARFATH. TF A5 F 249 T 24 E 100 2240 DHAA HIHFANS 93 sefd &5 X
mj A ZATh, S-FAP Wi (D133 Al ZAstel WA g 22 AM(4m thick) o2 I AHE =4
AT, Dox/PL-rGOS] QIM|E ) F s HI29 T4 olFo]ld ReloAe o] FAskolnt.

ol'
o

A= = 7o AAHe] k. 2% AE E 246, 47 Dox (mean = 697.0mn’. 95% CI = 646.9 to

3 3 3 3
747 .1mm ), 2] PL (mean = 565.0mm , 95% CI = 550.5 to 579.6mm ), Dox/rGO (mean = 637.6mm , 95% Cl =

iy

619.5 to 655.7mm), = PL-rGO (mean = 464.4mm’, 95% CI = 433.0 to 495.8mm )= H&]d+ A} W w3}to]

Dox/PL-rGO (mean = 200.6mm’, 95% CI = 148.7 to 252.5mm )& He|d npL2o|r Ff 237} EAHoz §9|
Sl | ARTH(E 7h). 7] Adet AAsHARE, 2449 FF FA7F Dox/PL-rGOR A2 Ek vhe-27h 7 A9
(%= 7B). Dox/PL-rGO 23t &F FA 4329 A& (mean = 155.0mg, 95% CI = 99.0 to 211.0mg)+= 2] Dox
(mean = 685.0mg, 95% CI = 661.0 to 709.0mg) % Dox/rGO (mean = 555.2mg, 95% CI = 483.2 to 627.2mg)°l
ot AxY 747b 4.4- 8L 3.6 ¥ =tk W g3 Aol F-CD133-FA HT29(%= 7C) B F-FAP-FA
CAF(%= 7D) M3 F¥ho] Dox/PL-rGOE A3t mpg-2=9] FF A oA 71 Wt

7] A3z FAPE Brddshe vhst oA 2ol 249 Dox/PL-rGO7F FAP Z=EJobA] ofefir &dste § of
w2 O AXE agdor Add Ay, TF Aol AslEe molsa i

AAle 11. AAld 19 Dox/PL-rGo YxAE EA| 9 A¥|H 54

A2 2 8379 Dox/PL-rG0E 5-F% &% Balb/C v}$-2= (Dachan Biolink; Seungnam, Republic of Korea)ol
A AeFALsidet. 34 54 AlgS 5] fsted, vhe(Z 259 n o= 59D ol Al Dox/PL-rGO(rGO dose, 5
or 10 mg/kg)E @Y FoAst3Th. H”—‘% Fol 39 548 7 m9e-~(F 289 n = 57kl A Dox/PL-rGO
(rGO dose, 5Smg/kg)E 2dvnitt & 3H A ko] Al @3FITE. Dox/PL-rGO Fo 24417F Fof =33k g 4
& AHgete] dAstA AEstA gerHE EA T st £41E 517] fste], S 1,000 x gollA]
b AAEelste] &3S Fol BUN(blood urea nitrogen) % FA#olE]dS EAgujzt=] 20 Coﬂ/ﬂ PR e B
sh7lef e Ay sEuHE EA45%T 0 W T (WBC) 445 AET (RBO) 75 sIEZ=2Y (Hb); vt

t); B AT SAMCV); B 5 N (MCH); H7 I+ N4 55 (MCHC), Lt
AR " ST . A7) BAES Neodin VET Diagnostics Institute (Seoul, Republic of

S
N

Korea)oll Al =33ttt 719k 2], Dox/PL-rG0 Yi=AlES QIH|E 54& 13] £ e 33] v £ Fo
SA 33T

Azt T 119 71AEe] gk, vHgE 183 ¥ 23], Dox/PL-rGO (Img/kg Dox, 10mg/kg PL, 5mg/kg rGO)
T T gNQ A4 (single administration: P = .65; repeated administrations: P = .72)(&= 11A 2 C) &
= A# o}l (single administrations: P = .10; repeated administrations: P = .90)(%= 11B % D)ol th3f
FAAHOE Fo3k WAl g, BE A4 gefnE7F AH AT
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[0154]

[0155]

[0156]

[0157]

[0158]
[0159]

[0160]

[0162]

[0163]

[0164]

[0165]

[0167]

oin
]
Jm
el

10-1820513

[ 1] Dox/PL-rG0 ¥l o] o @ostd shzjulg

Pamewns  WBC  RDC W HeT Mcv MCH MCHC  Plamlet Lymghacym  Mamocyle Eseluphdl B
sy 0L (BYL) Gl ) i pe) [ R ) [T )
Neamal 5 3 T 7 1 = - = 7 5

LB0T 63650 1D-131  T51-54 454803 141293 10333 0 S5Eels 0075 0039 0o-20
aT5s @ 134 WO4E  MaTs 1319 BWe N3 168

Ut 14a 035 ne7 120 12 13 104 faas) BEBAAI Tgag  BNOA0NC  DOGADRG
Doxt
FLOO  SI8&  Ble+  AME 4284+ RDs PN B4 I s
(5 nighy 084 (1) 1 ar a2 094 o 167 ggas  HAATE Ch., DA 0004000
ooy
PE‘E‘O &id B35 3 a3 T 3 i3 300 654
1 162 * Lk E & .73 % 1713z 1= 41 *® *

(Dmgly 632 0% 088 Im 14 ods aso g BRI ey 3WeANT 0BT
¥30)

* Dox = HAFHAL; PL = 22w Ad fx2A; r60 = el 2 SAbe]=; WBC = W& RBC = 4
v |7 MCH = B¢ &5 &424; NCHC = mean Bt

[ 2] Dox/PL-rGO Wk o] 5-0] deshs vjejv|E

Paramegers WO EBC Hy HCT Mey MCH MCHC  Plaielel  Lymphocye  Manocyte  Essineghil Bassphil
fusmles) Alb%ly (VL gLy (4 i per el IBYLy (M) () (e L
Hormal 2 z ; 92~ iy ¥

. 18-107 63454 1H0-131 nl-454 414603 1412-163 303-341 P BE-NLE op-13 0p-318 0B-20
- & Tal s (EECES WA 341 £ g1+ ﬁ?‘r-x. SN0 o 15
Uintsseaed ¥ Pty Ba7 3 i T thegs T3 F DWs0M 00000

L84 & E1a (L1 AT e 3312 4 LER5 & 31 48 b 5080 &

W
(mglg 074 [5+] 0n 1% [E] 0w 038 1mg V003

1®+33 0I1T:0 3

H 289 SAfo]=; WBC = WP ; RBC =
A5 MCH = B¢ g+ dM4; MCHC = mean

o _lZi
Mg

A7) A 9 e vHE FARE PL-rGO7F QIH|E FA4d o]
v A3+ o Dox/PL-rGO7}F =%

HolFE AoRA, B EAE £
PN
T

A

Student-Newman—-Keuls post hoc test®} &4 ANOVA(Two-sided analysis of variance)E ©|-&3}o] A3 dolH

& FA-o= Frtskglth. 0.05 o3t P7F SAIH o R Fok Aoz HYrt. LW 7AE BE o}
A A4S

= 95% A FIH(CIs)S vebdtl. SPSS software (version 23; Chicago, IL)S Alg3te] RE
Y33}

ool A=, PL-rGO, PB-rGO, PL-2]%<F, % PB-g|EF UHHA7E 3
FAPC ozl &3t o] JAAE PHER BolHoz Hdgste] 3 70‘ a5S A F e A
Atk FAP-A7bsdt ol EE& Fshe PL B PBE, A2l o RBC &4 &=

ZIARE MMP A Felle 23R & ZAoR vER} Ao 1 Lﬁﬂﬂu FAPol| ¥+ S0
I, HT29 AlE WHEo] ol CAFS} 37 THik®l HT29 Al3EolA, Dox/rGOet H]nld

"a37F S7HE A

oy o] PL-rGO, PB-rGO, PL-¥]X2%%, ¥ PB-2|XF9 Y5 gdAle, TdvAdHA AEEAHo] = oFE
=AY o AN TIAL, Ao BN HA 2o g ]F_%*é oFEo RS A F dvheE A
o] A}, FYMAMEAHL HZ FE-UA 545 B FYAELE I8t o2 B F(chemoprotection) bl
BaEa vk, 54 =74 W3 (myeloid 1€Uk€m13)°ﬂ/‘1 T HAEAE A HE ol =-tiA} G444
p450(CYP)—264 dH oz 23] SEWAYE =L all-trans retinoic acid)e AL TAA7IZ 4 =54
WYy NEE Hodte Zo® YERT. At S5 fFdl 2EE0 AlZo A CYP3A4ZE G EHA ohddt E5F
2wy /‘ﬂ o] B=HZ% (bortezomib) Z AN EZEA Z(etoposide)dl that A4S AAaA7= Aoz el

=

Wk, 2 Doxét HluLdle] Dox/PL-rGO, Dox/PL-8]EZE9] Doxi:, &h HAo] wolx]7] wjio CYPol thek 7+

FAol A Aoz AZHEY. wEbA] T AZE A A Y] PL-rG0%e] Doxel tiAbrt FAEW FEAES o=

e Z71E 4 duk. AlYrt, PL-rGO Aol Dox & CYP A AlS o] ©AI3FH Doxoll W3k Fok Alx

12 Z71171= Aol 7bssitt.

ool Al L] oAIHQ] HA|dof diste] FAMEtA AR U] HEHeE old
3

stal ol o] 7E S ol &% TRk of WMy N FH = 24

pal

<n)110
B
N

_21_



S=50ol 10-1820513

[0169] WM ASEE WE JlEgels, "ol AouA ¥E ol B wyel ud Ropld §4 wdA}
£ agEe e 2

rGO
Dox
Promelittin
Melittin FAP-cleavable
sequence
wwilkco PEG,p-DSPE

ZF0ANTE-ZHE Z=HEIE A2 fA
T4 g2 BN UxgA

z2HEE

L Il

OlARE B AEE

"elole s
717 gepol=

WBCC 17 - g us

_22_



EHlc

Tumor microenvironment

Pore formation of tumor and

EH2,

120

100

E 80
5

-g 60

8 40
(=}

20

0

rGO PL-rGO Dox/PL-rGO

ZWH2b

0
>
E
s
b=
o
°
o
B
Q
N

rGO PL-rGO Dox/PL-rGO

CAFs by melitti
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1000

Fluorescence intensity

800 4

600 1

400 1

200 1

— Free Dox
-= Dox/rGO

w DOXIPL-IGO

120

100 1
80 1
60 1
40 1

100 200 300 400 500 600

Time, s

Dox/rGO Dox/PL-rGO

i Untreated
M igG
B FAP Ab

10° 10" 102 10° 104
Fluorescence intensity

\

B Untreated
MigG
BFAP Ab

10° 10" 10% 10° 104
Fluorescence intensity
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E94p

DAPI Cy5.5 Merge

. - - -
rGO- - -
= . - -

Er4c

DAPI Cy5.5 Merge
o - - -
C |“‘||||[I|““||||[I| |“‘||||[I|
o . - -

Z=H5g
19 CHT-29
m HT-29 + CAF (siFAP) t

140 | g HT-29 + CAF -

120 T
= I ,L..,
= 1004 4
3 =T al! = B - T B
2 80 .
a P':EIUT
= 60
3

40
204 I
0 . y ’ . L ; . ;
& + N (o] (s O o] o
15'9 0° ? \(, *\}C‘ﬁ ‘\0 §7 f\o
Sl iy o id QY v
S 5} Q ® 1§
Q 001. 00

_27_

5

10-1820513



Untreated Dox PL ~ DOX +rGO

DOX + PLIrGO

Untreated Dox PL DOX + rGO

DOX + PL/rGO Dox/PL-rGO

EHb5d

PL DOX + rGO
Dox/rGO PL-rGO DOX + PLIrGO Dox/PL+GO

Untreated rGO PL-rGO

Untreated Dox

Intensity
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Photon counts
at tumor site (x103)
o & @ N O

]
o

P=0.001

w—h

Untreated rGO PL-rGO

k1
N2
()Y

C
C D
5 -
£
g 4
')
5
6o PLYGO
=72
1200
- —O—Untreated
£ 10001 —¥ Dox
E —B—PL
¢ 8007 ——DoxirGO
E —PLrGO
S 6001 e —pox/PL-rGO
5 400
E
2 2001

.
wfw
..|
‘l
.
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Tumor weight, mg

CD
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Artificial Sequence
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<400> 1
Glu Pro Glu Ala Glu Ala Asp Ala Glu Ala Gly Pro Ala Gly Ile Gly

1 5 10 15

Ala Val Leu Lys Val Leu Thr Thr Gly Leu Pro Ala Leu Ile Ser Trp
20 25 30

Ile Lys Arg Lys Arg Gln Gln

35
<210> 2
<211> 34
<212> PRT

<213> Artificial Sequence

<220><223> Probuforin

<400> 2

Glu Pro Glu Ala Glu Ala Asp Ala Glu Ala Gly Pro Ala Arg Ala Gly
1 5 10 15

Leu Gln Phe Pro Val Gly Arg Leu Leu Arg Arg Leu Leu Arg Arg Leu

20 25 30

Leu Arg
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