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Abstract: Gene therapy, as a promising therapeutics to treat genetic or acquired diseases, has received significant at-
tention in the past several decades due to its advantages over traditional therapies. And successful gene therapy was based
on high-performance delivery system. Meanwhile, the delivery efficiencies of non-virus gene carriers were lower than that
of virus. However, virus-mimic carrier constructed by self-assembly could enhance the delivery efficiency and biocompati-
bility, and provide effective strategy and method for gene therapy. The aim of virus-mimic carrier is to simulate the gene
encapsulation and delivery model of virus by protein capsid. Further more, there are three mimic models; the first was the
environmental-stimulus responsive “shell-core” structure virus-mimic carrier, the second was self-assembly virus-mimic
carrier, and the third was virus-mimic carrier constructed by nano particles. In this paper, the recent progress of various
virus-mimic gene carrier systems was summarized and commented.
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AR B X R E Y R ST 2 W AE b AR 2012
11 A2 H, BN G W HUR B L AT 22 AR W) R 2
] UniQure A= 7 HYJE KNG TT 259 Glybera J8 4 i IR 2547,
W R IR T AL TR - IR R A IR I B 2 E
(LPLD), XX HAI7 AL, HAREME Y. H
MZEDH 11 A siRNA Bk PRI 58 2 Rt i, W
QuarK/Pfizer /3 &) i) PF — 04523655 & 3 A 11 #1165 i
B, XFFRUHE RNA 254 B TSt o7 6k 30
2 EREBTHIEAN

FEPINBIT S 07 N R 24, (BARES A TH IS Sh IR
BP0 3 AL, DNA 7338 LA 97 10 5 F
REATE, WFRER . T i 5 40 2 1w =2 1A AF 7E
YERL, METHEALNML; S350, I8N 240 i N A7 AE R )
KRB ICH IR R B, BERCIRER DNA 737, [ i 5l
i ] DNA B G A BAIG, s S AR B Wy B 7 32 00 P ik
PRI AR B) DNA e, Wy ik B % T,
ANREHEAT 2 SR T, O HLo2 X 20 LR A ™ A= ™ 45
FHo HBTIE BRI AR f s AT SRS B A, R LY
o T B AT S S AR L 15 0 AR AR RO R 4R
Ao MR EUAS B RENE S AR E AN, (HR AT
TEVFZ Rk S5 . BumrE . B0, 15 £ DNA
AR A R AR IAON 4 2007 4, FIH R4
A 2 Ry A 4 i R R PRI 7 6 v R AR R SR T
U 7Tz AR, 5 E a5 2 5 B R (FDA) %
SRAF IR RIS . B FTA BT SR B 2R 5
HEMIRE G, SIARE R SR ZE, Bk
AR 1 P A R 3 A AR e T, (R kA 7
P BB

TR AR TE e e S, TR 7, H
PePHORIR TR B 3R . ARG 2 3 IR R G850
% JRBUAS e TR G, (5B HT 2 AR BT
TR REE NG YT MR IE . i BT A — ¥ e S8 /K 3 88 7K i
PARGEFAR IR, A2 55 20 R 1 ol o P A% R
IBEE NN o A7 F AT B 256 7K i X i T AR 1 A e 1 B
P PEVE T, X T 25 28 W B Afr Sk, 08 Je e 0 2 e
REGFERA RN o IR AW ES, W4
BB R EUA . BIE FARBUR . pH BURELR ST 5 il
HRREA . Ha B e 7R BN )z, HETE A
ZFEDIAL R IR BT Frfi: DOTMA | DOTAP, DOSPA L)
K DOGS, ZERgnIE 1 iR, BHES iRy 1l LU 2
Btk . ZEgEER AP ER Sy SkARAN, eV LU 2 e . AR
oyT . AL ORI B Ak EE S SR K o o Uk T R
FEHE A R 1] A A B i B o R o A pH RO iR

JAA, P bR 20 e AR pH (S PR, ol R ST i 1K R
IR AR, o pH BUREL A 5 B IR G D RE 5L
PIBCA A, T4 B4 pH UKD e Rl A I R A .
WEAELT, HE IR, FE M fE 5
TAEGR, ENRCREZE, BB FRRAR . R
RINR BT (diC16-3" -dT) | B AR L& (DPPA | DPPG) %
BAHLRIF A . RIS, Z5Han1El 2 Fis .

CH; g o=
Hﬁ*"i%o\/\/\/\/\:/\/\/\/\

CH,

o DOTMA(Lipofectin TM)

CHQO)V\/\/\/A/\/\/\/
H,C- N2 _

e W\/\

DOTAP
L T T S T
&N N~ENLA_ O~~~
g H, yn® H CH,
@ 2
o DOSPA(Lipofect AMINETM)

H: HAR H
j\ DOGS(Transfectam)
NHO

F 1 PBHE T A& Fi/4& DOTMA, DOTAP, DOSPA L)} DOGS £t /R
Fig. 1 The schematic diagram of sturctures of cationic liposome
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Fig.2 The schematic diagram of sturctures of anionic liposome DPPA |
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Fig. 3 The schematic diagram of sturctures of cationic polymers
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Fig. 4 The schematic diagram of self-assembly virus-like carrier con-

structed by amphiphilic copolymer as capsid >
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AR . 5k S MR A0 R S 1 A0 O X L A 5 4]
053 g i LA Bk s ik S A P R 1) 22 O ek
P, AT AL S R L Y BB SR e T A e o i Rg 2
PRI AT AR S B 2 1R, 55 RS L P )
VAT LU S0 7 2 MR S 5 e IR A SR 4, R 20
AR, AR T 5 A I AR 20 o AL ) 8 1) 5 AT A
Zik, M. EE. 2SS
3.1 BEREmREHRENHREEE

o BE AT IR SR A R, TS 0 ) D) RE K
B AR R B L ARSE B NI, fE7 727 A
AR A TE AL S AT, ASSURT 7 7 AT E S
W EBA SRR ARSI AE D RE it — AR i a
ARFERHL I PE. Arg-Gly-Asp (RGD) IRl 2 FH L2 1) 2%
PR RS, WGIRIKEAZK a vB3/avBS5, %%
RAE M8 10 LA P9 B 2 ML Hh A il B R G Saltzman PR
417 i PLGA | PEL 15 iRGD ki 2 )24 & #ifk, H
WEAEESE PEL 25y, T PLGA 5 Efi (CPT)
PR ZOK/INBK 3l 1 R S SR LR B (] Y
A b PEL S, JERCH IE R AT AR BoRE, e =
JRLHBTE R e-R 7 Gk, SIS R TR Y D[R] i
ZARR B T2 R 5 pTRAIL JEH, A - $F %
WREFREGRUESS, X T AN R0 2 iR F R X0 0. 31
~0.53 Z [i] Hk G if T I AT 9 580 4R e i o CPT &5
pTRAIL H i AR 3.1 ~ 15 5 4.7 ~8.0 /b 22— 1K
WHGESIIR R W, S 25 n] A7 25 i) HCTL16 B 1Y
Ao AN, A Z R K, TAT, R &\ R IR



182 Hh A e ik

%34 %
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Fig.5 The schematic diagram of self-assembly virus-like carrier con-

structed by FA-PEG-poly( AGE-Suc) as capsid '
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Fig. 6 The schematic diagram of preparation of complex with transferrin
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Fig. 7 Schematic structure of the PEG shell for binary delivery sys-
tem re-exposing positive charge within acidic environment
(a) and schematic diagram of the deshielding of the PEG
shell for the positively charged ssPEI 800 /siRNA nanoparti-

cles in the acidic environment of the tumor(b) [*]
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Fig. 8 Schematic representation of coated ternary complexes( DPS) com-

plexes for gene delivery! 7
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Fig. 9 Schematic representation of DOS ternary polyplexes for gene de-

livery: (1) ternary polyplexes formation by introduction of HA-
SS-COOH to OEI-SeSex/DNA ( DO ) binary polyplexes; (2)
HA-receptor mediated endocytosis; (3 ) reduction-triggered
deshielding of HA-SS-COOH; (4) diselenide (Se-Se) cleavage

and DNA release in reductive conditions ™!
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Fig. 10 (a) Structure of the self-assembly peptide with four segments, (b) Molecular model of the artificial virus incorpo-rating small in-

terfering RNAs, (c¢) TEM image of self-assembly peptide/RNA ribbon, and (d) CD spectrum of self — assembly peptide/RNA

ribbon (15 mm in PBS) (8
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Fig. 11 Structure of the self-assembly peptide with cationic region

and hydrophilic segment (a), TEM image of self-assembly
peptide/DNA nanococoon (b), and TEM image of self-as-
sembly peptide/DNA nanoribbon (¢ ) [#2)
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Fig. 12 Schematic illustration of the cooperative self — assembly of poly
(L-lysine) dendrimers and linear poly( L-leucine) into hierar-
chical peptidesomes, Step A: peptide dendrimers were linked
with linear polypeptides to form amphiphiles through weak in-

teractions in cosolvent; Step B: the amphiphiles self-assem-

bled into hierarchical peptidesomes in aqueous phase!*!
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Fig. 13 Schematic illustrations for self-assembly and biomedical ap-
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