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o) rhsehe, ddslaal she B wEr B3 EAS Wyd 5
Polyamidoamine(PAMAM)S T %291 532} AgA] IEAZH 7HHe] 23} o7l 7|9}
TAE] o, BA3F T, 7164 HEelE, 38 ZEH F E}"W 7154 g Y Utk & AFlA
£ &4 W74 A9 (Gly-Phe-Leu-Gly, GFLG)S E338h= A]# 9l 510] PAMAM HI=E|HE 7|Hte 2 sl f4
x} A Alzdle] 2 e g8 tisl A3ttt PAMAM 3MUI(cPAMAM G3)2] AJZEFT] Foj= M2Z

FEFE]2(GSH)O ukS-3hH, o]= ]33} ﬁ%bl $hlol] oJs) Eajett. 22]3 cPAMAM G39] ¥WolE GFLG
J“E}Olt Aol HE=o] d=tl, GFLG A9 7114l Boll o3t g4nkg MER ol iy = 7154 BE
A3l & Eold F40] & & Ut & Od;LoﬂAﬂ R-H-GFLG-cG3 PAMAMS HepG2 2 SW480 Al FEollA =& &
Az 283 W AEEAS UEleH, ol R-H-GFLG-cG37F 54 $hAll =l tigh fxxt dgAl=A 3¢
zHE_ﬂ'o] o]_o_g qu_,_q_

J

Abstract: Gene delivery technology is one of the useful methods for treating diseases and can be used to deliver ther-
apeutic genes specifically to target sites to treat genetic diseases. Nanoparticles composed of lipids and macromolecules,
which are used as gene delivery vehicles, can be composed of various compounds according to the application, and have
the advantage that their physical and chemical properties can be engineered according to the tissue environment. Poly-
amidoamine (PAMAM) dendrimer is a representative gene delivery polymeric carrier. It consists of a dendritic chemical
structure with multivalent peripheral primary amine groups that can be conjugated with various functional moieties such
as drugs, targeting compounds, peptides, and fluorescence probes. In this study, we synthesized a cystamine core
PAMAM dendrimer derivative by conjugating with Arg-His dipeptide (R-H) via an enzyme cleavable peptide sequence
(Gly-Phe-Leu-Gly, GFLG), and evaluated its characteristics as a polymeric gene carrier. The cystamine core PAMAM
dendrimer generation 3 (cCPAMAM G3) was responsive to intracellular bioreducing condition. The multivalent RHGFLG
peptides were introduced on the surface of cPAMAM to enhance its intracellular entry and enzyme-sensitive degradation
inside cells. R-H-GFLG-cG3 PAMAM showed high transfection efficiency and low cytotoxicity in HepG2 and SW480
cells. The results show that R-H-GFLG-c¢G3 holds a potential to be used as a gene delivery carrier for specific cancer cells.

Keywords: polyamidoamine, dendrimer, Cathepsin B, disulfide bond, Gly-Phe-Leu-Gly, gene carrier.
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=92 (lipid nanoparticle)g 7|WFS.Z vlo]z| o] el thi
s sk 4 FEE ddsle Bl 7|e=2A4 =24
9] kS WAE & AUATH!
olgfgt A2} 19 WiAlo X ARGE A=Y A= 312k
ALA ZH EPF3tal w8 =7] 41 mRNAE QA W=
sl Adshs GEE st ol A S (gene
delivery)o. 2 2 o] Qlo] ¥= -zt gt X5 f
22 Agghomd Wy Be A Aste] X5k Welt?
258 ;22 miRNA, siRNA, mRNA, 228|272 LE=
9 plasmid DNA & TF4sE Jel= A7=00H, Aol X
B T ol 530 w} vfsiAl AAI7E 7hssitk skA
ok 2pAdE 9] 34k Al3EER) RNase B DNase9t 722
W aAE Tl dog HDE]y|7) off7] el X5
ARE dgs] AlZ =2 Fdste] dLabr] g fdak A
A7} AFEHA e, ol LA (cationic polymer), 2]
XEZF(liposome), N EFO| = (peptide), F71H =Y A (inorganic
nanoparticle) 5 T3St e 2 /s A7 ks
o2l AgA| YA 2 5 whet ALk A7 -4
ATt T FE AR 8l very =7]9] EoHA)
E348E 7 At} ole S0l MEERS FFsial AE U
Zstaiola iks BT vk RS 2 glom,
FHZolle 7167 LAkt felA, FUA, A SolFQl
el = MEE o] 83t 7|53k AEAe] m&o] HiEA
ATHEN o5 50, o221 (arginine), cell-penetrating peptide
(CPP)o} 22 ol Helol=s ke AZ W 5785
ENOH, 3]2E W (histidiney> YA} 2EA] BHE WS
WEsle] AEES =ole d77F BaEAvh " Bk, Arg-
Gly-Asp(RGD), nuclear localization sequence(NLS), hyaluronic
acid(HA)= Sol4Ql Al 14 M= deAo] 2dsi9is
o Ao = FAA BHS YeERHS RISk
ol AxE ol Bt 715k A AbE QPg Aol aL Qb
& FAR AEE Thssl S o U

2 AollA AREgE ol AR} EEolnE ofnl
(polyamidoamine, PAMAM) RI=2]H= F3%} AgA] 5 o)
o], UR7EA] 29F 318-A(dendritic polymers) JEIZ 7}
A 20| 7l e oy 2719k FHS slo] =247, o
w171, 7HRE7] 5] R 28715 e =] e
ol 729 7587t &o)3lH, PERSKDe] Hls) w2 Al
X EAo] BRAECE” o) Aola= 44|t PAMAM 1
=W E o]g3le] ol a4 7184l B(Cathepsin B)oll <]
3] AtEE Gly-Phe-Leu-Gly(GFLG) HElo]= A Ldo] #gt
ato] =& FA dAES glsnnh 745 B=
lysosomal proteaseZ A}7}3E 2] 8- (autophagy), A7 &
(neuroprotection) 5-2] /A EAA FTas G 3P, &
M= Fhdso] ¢he] Xa) A Hole} AHo] qUFo] Bl
=o} o] FA 3} 7hset AaEM AE AL ok

—_—
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Figure 1. Illustration of the transfection of R-H-GFLG-cG3 PAMAM
dendrimer/plasmid DNA polyplexes.

B Ao T4l tdste|= A3N(disulfide bond)yS
zr= 3MY cystamine core PAMAM 1 =2] Ez}9] o}
917] getel] oirte] of=27]1d(Arg, R)-3]Z~E|H(His, H) %
ZE21(Gly, G)-HdLebd (Phe, F)-F4 (Leu, L)-Z241(Gly,
G) WE =5 =948t Al HE 2254 R-H-GFLG-cG3&
AT trke] R-H HE|=9] =lo =z H3t aiA}e)
MAE U T35 4558 (buffer capacity)2] 712 A=F
gE8 oIk sl A AGAZA 9 888 FolaAt
&} th(Figure 1). ©3F, R-H-GFLG-cG32] pDNA%}] e
A B4 7FsdS gl ¥4¥ R-H-GFLG-¢G3
39| 7H04 BeF SFEE2d o3t Bl in virrool A
gl &g, 7152 B §4vF I E Al X5 Hep
G2, SW4800 - A I g83 ME 54 2 Aist &
&5 B4 7 A7 435S 59 R-H-GFLG-cG39]
7154 Setol=of| ogt dE A A 28 9 Al
TR AR =ZA ] 73S ERIsITh

ke

4

X =. Cystamine core generation 3 PAMAM(cG3 PAMAM)<
Andrews Chemservices(Berrien Springs, MIPIA ull81$itt,
Fmoc-His(trt)-OH, Fmoc-Gly-OH, 2-(1H-benzotriazole-1-yl)-
1,1,3,3-tetramethyluronium hexaafluorophosphate(HBTU)=
Novabiochem(Darmstadt, Germany)ol| 4] -7 3} t}. Fmoc-
Leu-OH, Fmoc-Phe-OH, Fmoc-Arg(pbf}-OH, 1-hydroxybenzotriazole
hydrate(HOBt)= Anaspec(Fremont, CA, USA)o| A1 740 3}33 T
Piperidine, triisopropylsilane(TIS), trifluoroacetic acid(TFA),
cathepsin B(from human liver), ethidium bromide(EtBr),
N,N-diisopropylethylamine(DIPEA), dimethylsulfoxide(DMSO),
dimethylformamide(DMF), dithiothreitol(DTT)+= Sigma Aldrich
(St. Louis, MO, USAYIA Full3}3t}. Luciferase assay kit=
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Promega(Madison, WI, USA)o|A +mj8}%th. BCA protein
assay kit= Thermo Fisher Scientific(Hudson, NH, USA)el 4]
Tull 3} T}, Antibiotic-antimycotic(100x) solution, Dulbecco
modified eagle medium(DMEM), Dulbecco phosphate-buffered
saline(DPBS), trypsin-EDTA solution(0.25%), fetal bovine
serum(FBSY= Gibco(Gaithersburg, MD, USAPIA i1t

R-H-GFLG-cG32| 4. ¢G3 PAMAM®] Tt 247]9] of
21710l A7 fetel= IS o8-8t RHGFLG M e+
A8l o, §4 3742 Figure 201 YERNATE? S ¢G3
PAMAME®| <Fol vl 3le] Fmoc-Gly-OH(4eq), HOBt(4eq),
HBTU(4eq), DIPEA(8eq)E 4 &3te] DMF/DMSO(1:1, v/v)
ool =oAFAT 1647 F-, 2712 thel ol Dol 8 (diethyl
ether)S o]-8-3to] HHA7]AL 2-39 tlolodelE = A& s}
Atk FYBE AA712g o] §ote] AEAT F, DMF/
DMSO(1:1, viv) &rell 314 A1Z1 30% 3] 2] d (piperidine)
ool 359 F 1217 303 5t QS AIRIT, o] F, A7
cholo EoEl (diethyl ethen)S o]8-310] Az} 4% 242
Zldystar, fEfe|= ME AR 9 8L RHE3. Fmoc-
Leu-OH, Fmoc-Phe-OH, Fmoc-Gly-OH, Fmoc-His(trt)-OH
and Fmoc-Arg(pbf)-OHS A2 #18)3l A ES TFA &
uj(TFA : TIS : D.W=95: 2.5 : 2.5, vivv)Pll E50]3L 6A|7F &<t
8-S Z1sgste] pbfe} it HE7|E A|AgE. 27k tholo|
2ol E{(diethyl ether)E ©]-&3le] sl FAAartirg Ax
A7 F, ZFF014 MWCO 3500 £4] FHl o2 FA 5]
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R-H-GFLG-PAMAM cG3

Figure 2. Synthesis scheme of Arg-His-Gly-Phe-Leu-Gly-cystamine
core PAMAM G3 (R-H-GFLG-cG3) following Fmoc chemistry: (1)
Fmoc-Gly-OH, HoBt, HBTU, DIPEA in DMF/DMSO(1:1); (2) piperi-
dine 30% in DMF/DMSO(1:1); (3) Fmoc-Leu-OH, HoBt, HBTU,
DIPEA; (4) Fmoc-Phe-OH, HoBt, HBTU, DIPEA; (5) Fmoc-Gly-
OH, HoBt, HBTU, DIPEA; (6) Fmoc-His(Trt)-OH, HoBt, HBTU,
DIPEA; (7) Fmoc-Arg(pbf)-OH, HoBt, HBTU, DIPEA; (8) TFA
solution (TFA : TIS: D.W =95:2.5:2.5, v/v/v) for 6 h.

Za), A4778 A335, 20239

- dEpo] - A

BAE AP g Foll FAAZBIU. R-H-cG3%E 919F 22
WO R GFLG A€ol fle] 1ask3itt. R-H-cG39} R-H-
GFLG-cG3E D,0°l =< 300 MHz 'H NMR spectroscopy
(Fourier 300, Bruker, USA)YE ©]-83lo] 25 I35}
opt2A A M7|AdESS 0|88 pDNA2| =&t 4zt
gtE A8 R-H-GFLG-cG3%} pDNA(pCN-lucyS ©]-8-314
7195 AAstnnth 5EFA AME2 7 pDNA(0.25
ug):polymer(1:5, 1:10, 1:15, 1:20) =FH| = FH]3}d 25 mM
HEPES H¥| WA 3027+ 188 8k3itt. o] pDNA W=
AAolM e A% DTT9F 24 75 BE o] &3t
AHA 2 R-H-GFLG-cG3/pDNA E3H] A28 3] 1:20
o= 9o} e 2o FhEIY) 183l 25 mM DTTS
A2 shaL 37 CollA] 20127 WA AT TR, G442
2493} B3 (0.1 M acetate, 0.01 M EDTA, 0.05 M reduced
GSH pH 5.0)°14] R-H-GFLG-cG3/pDNA -3tz 9} 7}5] A1
B 0.5 uM F FxolA 37 T, 4217F B¢t vke-S 73]
o} fle] BE AE2 EBrs T 0.7% obkRs Ao
20327 A719E 3t UV fzolx Wl=s Slsiqit)

SXZAMEHRY (Dynamic Light Scattering, DLS)2} X|EFH
2l(Zeta Potential Values) ZA. pDNA/R-H-GFLG-cG3 5%
Aol A7)9 FHASE 74317 213l DLS Aletd9E
28 &+ th. B3 = pDNA(S pg):polymer(1:5, 1:10, 1:15,
1:20)¢] SR = TSk 3027 59 344 X185k
Z}ze] AEE 1:400(viv)e] BIEE SHTE ol83lo] s)4st
%3 Z+Z} DLS(ELS-Z, Otsuka Electronics, Osaka, Japan),
zeta instrument(Malvern, London, UK)Z ©|-&3}o] =343}
AT,

HALEFAREXRIS0[AE (Field Emission-Scanning Electron
Microscopy, FE-SEM). pDNA/R-H-GFLG-cG3 E£3A<] &
S A2317] Y8l FE-SEMCO® gel&titt. Eekd|= 7+
Z} pDNA(0.25 pg)/polymer(1:5, 1:10, 1:15, 1:20)2] SHH|=
FHIBte] 3047 53 B4 AESith. o] %, 1:200(v/v)
HIEE S/HTE o83l sAale] Al dola] Sl 3}
AzsA ). ©]F platinum(Pt) 83} FE-SEM(S-4800,
Hitachi, Japan) 3H]& ©]-§3t>] 743}

ME HiQFT WST-1 &8 M3, SW480¢t Hep G2 A%
FE CO, AFHOE(EFE 95%, CO, 5%, 37 )M 10%
FBS, 1% antibiotic-antimycoticE -3+ DMEM F|t] o] &
o] &3l viFslAth M EE= trypsin-EDTA 0.5%E ©]-&3t
Attt WST-1 A2 M2 548 Hrishr] 9%
SO 2 96 well plated] 1x10* cells/well2Z E o] T 244 7F
HjFBIAT o] F AES 3|45l 2, 1, 0.5, 025, 0.125 mgmL
o] T 7} welldll 22]3kaz, 2441 7F E7F vl &, WST-1
-GS H7kslar 2417k E3F WSt VERSAmax microplate
reader(Molecular Devices, Sunnyvale, CA, USA)E ©|-85
450 nmellX 8] FF=E St




SAHZON AT BEY H0lY £ MY, Fa% 2
Hg =L 95 EA|H oA AFLS 23T} 48 well
plate]] 3><104 cellsiwell®] Al ZE HolF § wisiict. A1
Z2 135, 10, 15, 20(pDNA : polymer) Z&H] 2 FH]511 3,
EAT NS A= RS b o e e g = ) 4*17J =, o
NS A A3kl DPBSE ©]&3te] A3 a3 EP sis Hi
150 LA Zkzh A2lsle] 2087k wikslsi. 01? e
53k 12000 rpmellA] 10327+ L4228 432
W28 ==35le] BCA assay kitS ©]-&-3fo] whz
Zegstal FAIH A (Luciferinye *2]ste] WgA]7]1E &
A 7](Lumat LB 9507, Berthold Technology, Bad Wlldbad,
Germany)E ©]-&-sto] 43I0t

R-H-GFLG-cG39] A% W EX w2 3lalr] el 334
“5‘1113]730 ZA31A3TE SW480 MEFZE 2x10* cells/well®] %

© 2 idibi-8u disholl ¥sIA . R-H-GFLG-cG3, R-H-cG3,

cG3= Alexa 488(green)® 2 FA|3IH L, pDNAE Cyanine
3(red)E FEAIEITH B3 = 244]7F B9 AP siioen,
DPBSZ A% 3 Hoechst 333425 ©|&-3lo] &S A3}
M| = Zeiss LSM 5 Live confocal laser microscope(Zeiss,
Oberkochen, Germany)E ©]-8-3}o] #2339t}

EAXEl. A ¥24S GraphPad Prism 52 ©]-&3}o]
Student’s t-tests 3 3FATE.
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R-H-GFLG-cG3 PAMAM2| &4, R-H-GFLG-cG3= Fmoc
SAE ol&sle] s THFigure 1). $41E R-H-GFLG-
¢G32} R-H-cG3+= 300 MHz 'H NMR spectroscopy=-©]-8-51]
TE5 B, A= ol ¢ Zrh(Figure 3).

(A) R-H-¢cG3 ¥ =: §(in ppm) arginine:1.58(-HCCH,CH,-
CH,NH-), 1.84(-HCCH,CH,CH,NH-), PAMAM ¢G3: 2.50(-
NHCH,CH,CO-), 3.19(-NHCH,CH,CO-), 3.24(-NHCH,CH,NH-),
histidine: 7.06(-CH(CH,(CCHNCHNH))NH-), 7.88(-CH(CH,
(CCHNCHNH)). (B) R-H-GFLG-cG3¥| =: §(in ppm) leucine:
0.83(-CH(CH;),CHCH,CH-), arginine: 1.55(-HCCH,CH,CH,NH-),
1.76(-HCCH,CH,CH,NH-), 4.29(-HCCH,CH,CH,NH), PAMAM
¢G3: 2.43(-NHCH,CH,CO-), 2.95(-NHCH,CH,CO-), 3.30(-
NHCH,CH,NH-), phenylalanine: 7.02, 7.25(-COCHCH, (C4Hs)
NH-), histidine: 7.33(-CH(CH,(CCHNCHNH))NH-), 7.80(-
CH(CH,(CCHNCHNH)). ©]& g A3}E T35 R-H-cG3
PAMAM, R-H-GFLG-cG3 PAMAM®] %= 2151310 &
dol AEAeRE NP2 FsIATE”

R-H-GFLG-cG3 PAMAMS| Lt S8R 4. H7]19F
e ol&ste] FA|F|etolA] W F2tAH| = DNAS R-H-
GFLG-cG32] FgAQ1 E9HA (polyplex) 8-S 2138
Fol39l R-H-GFLG-cG39] ¥ F3H = Z7I5tel w2t

a4 784 PAMAM =gy &

TSR] R AR B4 A 343

(A)R-H-cG3 ¢y

@ L A

(B) R-H-GFLG-cG3 h="" ]h a3

e i o o e ) il
@A u\g,\rh,x:\h,x

Figure 3. Results of 'H NMR spectroscopy (300 MHz, D,0) of the
polymers. (A) R-H-cG3; (B) R-H-GFLG-cG3.

pDNA®] 7195 =9 ¥yt dojub=x] #&atiTt
Figure 4(A)ll “FeR 213t 7¥o] 1:5(pDNA: polymer, w/w)ellA]
pDNAS| W=7} #2g]=] 9kgkom | o]= R-H-GFLG-cG39]
Fol2el sl A7) dEAE 0= pDNASH 52 + 3
S 453k webA, R-H-GFLG-cG32t pDNA®] 23}
P HFA= M FskE WA = S8l A=

g Fapste] A U2 A9E F dS5S A3 & g
A Zeke %Jrokﬁ g A= M W 238 S700A
FAAE WEsledof gt} R-H-GFLG-cG3& 524} S4l9
Ol%@@i}% Zka1 9)om o]= GSHelY DTTel| 23l F71<]
E]2(thiol)7] 2 &3l€ 4= At} T3k R-H-GFLG-cG32] %
I:qoﬂ 2481—‘]_ GFLG :t-ﬂ]:jro]t ,\10:1 [e) 7].\211/\] Boﬂ o]gH _E_o]
Aoz dekE 4 9t olgjek 7|5 ERlskr] f1al DTTS}
71541 BE o]4-3F pDNAS] W& AFsI3ith DTTO <
s 3918 Hrtshr] 98l 4" R-H-GFLG-cG3 E3HA=

DTTQS mM)Z 1057k Hg)sle A7]|9%S Ea) 821519
Th(Figure 4(b)).* DTTE A2|sH4] 22 &A= pDNAS]
WMEsF R e v, DTTE A2 3= pDNA
=7t 4259t} R-H-GFLG-cG3 E¢HE pDNAS] wl=
7 AEE] FA9 v To|= Ajto] waljE SO0 o

H Aot 2 pDNAS] W=7 HEkebA] ettt o] A2
DTTe] 9J3l] a2} F4lo] &38| = 3L ko] R-H-GFLG A€
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() Cathepsin B

(+) Cathepsin B

Figure 4. Characterization of R-H-GFLG-cG3 polyplexes using Gel
electrophoresis. (a) Formation of polyplexes, lane 1: naked pDNA
(pCN-luc, 0.25 ug), lane 2, 3, 4, 5: pDNA:R-H-GFLG-cG3 (1:5, 1:10,
1:15, 1:20 weight ratio, respectively); (b) Dithiothreitol (DTT) test,
lane 1: naked pDNA, lane 2: R-H-GFLG-cG3 polyplexes (1:20),
lane 3: pDNA + DTT, lane 4: R-H-GFLG-cG3 polyplexes (1:20) +
DTT; (c) cathepsin B test, lane 1: pDNA + cathepsin B, lane 2: R-
H-cG3 + cathepsin B, lane 3: R-H-GFLG-cG3 polyplexes (1:20) +
cathepsin B, lane 4: naked pDNA, lane 5: R-H-cG3 polyplexes (1:20),
lane 6: R-H-GFLG-cG3 polyplexes (1:20).

-
3t

H Zskel 254 Q1Eo] fx]=]o] pDNA2]
AR} FsAESIaL e HoE o AdHT)
2=, R-H-GFLG-cG3¢] H3AIE 7H4l B 545 A
g3l pDNA®] WES 718kt Figure 4(c)llAl, 7F41
BE 2|3t B34l pDNA =S 8151 th(lane 2).
HFA| GFLG A1 €°] §l= R-H-cG3 E3A= pDNAS] Hi=7}
YA 2ttH(lane 1). =3} R-H-GFLG-cG3$} R-H-cG37}
pDNAS} gz oz B S JAshe AL s on
(lane 3,4), ©1213F 3= 'GFLG' A Qo] 7}E2 Boll 28 &
o]d AeE 2L 2ndit} o] GFLG M ES o] &3y
FAHL)] BolAg] HallE AT T UeS 8T F A
T} 192025 o] g} AZERE] R-H-GFLG-cG3E= dolAdo] 9]
3 pDNAES SEAIZaL, DTTS}F 7H514l Bell 23l pDNAS
WET F deS RIS
R-H-GFLG-cG3 &3] 9=} Z71E #33817] 930 FE-
SEMS- 24815t} R-H-GFLG-cG3 23t = 7ita}ekol] ula}
ME O Z27] 237t HEEGeH, BE FRHA e
A2 FAES stk Figure 5(a)oll A pDNA/R-H-
GFLG-cG3 BAI= 1:5 FFH]ollA <F 800-900 nm Z71&
FAshS AFS L, 1:10 THYONA 15 TFH] B o
2k 37|12 PSS RIEHA th(Figure 5(b)). &4 34kt
(Dynamic light scattering, DLS)& ©]-8-8F 5~ AFo] i}
=4 A3 T35 FE-SEMO] A3} fAFHA YERST. 135
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Figure 5. Diameter and morphology of pDNA/R-H-GFLG-cG3
polyplexes using Dynamic Light Scattering (DLS) and Field Emis-
sion Scanning Electron Microscope (FE-SEM). DLS results and
FE-SEM images of the polyplexes at (a) 1:5; (b) 1:10; (c) 1:15; (d)
1:20 (pDNA: polymer, weight ratio). scale bar =400 nm.
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Table 1. Zeta Potential and Diameter of R-H-GFLG-cG3 Polyplexes

Sample pDNA/Polymer (weight ratio) Diameter (nm) Polydispersity index (PDI) Zeta potential
1:5 188.3+4.8 0.33 35.534+0.61
1:10 160.4+9.8 0.27 36.33+0.15
R-H-cG3
1:15 199.4+3.2 0.25 36.70+0.46
1:20 132.9+2.4 0.19 36.23+0.47
1:5 866.7+18.6 0.31 39.77+2.59
1:10 238.8+21.7 0.29 37.07+0.81
R-H-GFLG-cG3
1:15 172.7420.4 0.29 36.91+0.57
1:20 140.1+4.4 0.26 37.43£1.53

*DLS and Zeta potential values were measured at room temperature. All measurements were repeated three times.
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Figure 6. (a) Evaluation of polymer cytotoxicity; (b) trasnfection efficiency using luciferase assay in HepG2 and SW480 cells.
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Figure 7. Internalization of R-H-GFLG-cG3 polyplexes in SW480
cells using confocal microscopy. ¢G3, R-H-cG3 and R-H-GFLG-cG3
were prepared with pDNA at a 1:20 (pDNA:polymer) weight ratio.
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