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Abstract A protein with long polypeptide chain

National Laboratory of Bioemacro-

always folds into more than one distinct, com-
pact globular regions that have been designated

as domains. Being one of the structural hierar
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of protein, to execute the biological function as
well as to fold a functional protein. As structural
modules, domains may have advantage to com-
pose complex proteins during the process of pro-
tein evolution by insertion, deletion and excis-
ing. Studies on the structure and interaction of
domains can throw light on the study of the rela
tionship between protein structure and function

and the design of novel proteins.

chy, domain is a structural level situating in Key word domains, protein, structure,
between secondary and tertiary structure. It is a function, module

basic unit to compose three dimensional structure
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WL C18 1, C14: 088 C12: 0, Lk #|{E/E
PRI RE T A HEXUZ SR AL L W s s . AE G A
ARG THES AT AL PRI SUZ BRI 1)
PERE.
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DM RIE DM RIE/DOPE= I: I{ KR L)

DOTM A/ chol DOTMA/ cholesterol= 13 1{ FEARLE)
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FELE RS EAC. R A e AT
A i 3 300 0] e G i I PRV,
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I, X AT 5 A A A A K
BUAT A I0H PKC 19 fig 1 b 4 AT 4 MK
4~ 20 f%, X4 e A i wE R, LR BT
I ST AAS P 5 375 0 B 2R AT 2 00 00 I A v
10~ 30 fi%.
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R IAT W S 1 2 RE SO Th fig I AR, B A
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DOPE PH & 75 AR} 5 il E/> HLA BT LA
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AR FA S ¥ DNA- JIG RS2 S i 5. sk
FRY R A4 0 22 4 AP 2 B 4 Al e B 1255 g Jo 1k
-DNA 53O H ek 33 36 X AN R R AR 16T
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Prog. Biochem. Biophys. * 489 -

B e AT AL 1 AR AR I 2 A 1) B, DNA A
SERYE . RS . ARK, ESER T
RNEERIG T a1, B R R i
fi: ALSEIY DEAE- 7] 28 Wi A i 45 JL o e
i, HRRBAR HEEEARA, ZAN S0
g e —VEeF, HEREI R RERIEN
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G AN D N AR B A, K DNA S0 Al
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0 0 (1% A L A AR 1 A A S
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SR ] SRR R e, e AE b SERR T IR
PR AR PRAR N F IR .

55 AR A g A bR, BRI T A
P IE R B IR 5 KT B R, R
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R, SERE YT I w5 AR R 1) ) L H
(I RE DRI 1) 5 ) s, h 1 48 v BH 28 7 g ok ke
AL L M, BIT < =EEA ME
(E 1), Eas Tk, R AARRE [ DNA
EiA AR S HARRCAE. =l AR, Pk
B SEEREREE T HbRE — 1k, i FL T figfd &
HEMNEER. T 4o m= xR a5
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TEARN (in vivo) HERF DNA & 1] 5 A/ R
il 440 Y. iy A O e R R R O &5 S 2 R
R WA 9 L AA ¥ DOGS BH &5 7 I TR A,
BEAT 0 — Mo BE  HepG2 s 4l 71

E1l DNA/MABEFRERE/ k- BHiSER
“ZEEE Y

I DIE DR V2 o i DAL K ) 4 B R 11 14 3
1o, WHEVMFSIHE DNA FERE AL 3 4 i LA K2
R AAV AR 5 51 1) JFORL R A 3
RS ORI BH 28 1 R A 3 DNA 65 12
FAEANFE, AR R BH &1 g B i 22
% A B b R L A B IR 43 TR A T RE ).

Z % X W

1 Farhood H, Bottega R, Epand R M et al. Effect of cationic
cholesterol derivatives on gene transfer and protein kinase C
activity. Biochim Biophys Acta, 1992, 1111 (2): 239~
246

2 Gao X, Huang L. A novel cationic liposome reagent for effr
cient transfection in mammalian cell. Biochim Biophys Res
Commun, 1991, 179 (1): 280~ 285

3 LinQ3S, Yang ] P, Wang D. SA liposomes: a highly effi
cient reagent mediating nucleic acidtransfection. In: Jisnu-
son S eds. Biopolymer and bioproducts ( structure, function
and applications) . Japan: Sama kkhisan, 1995, 46~ 53

4 Gershon H, Ghirlando R, Guttman S B et al. Mode of for-
mation and structural features of DNA-ecationic liposome com-
plexes used for transfection. Biochemistry, 1993, 32 (28):
7143~ 7151

5 Sternberg B, Sorgi F L, Huang L. New structures in com-
plex formation between DNA and cationic liposomes visualized
by freeze fracture electron microscopy. FEBS Lett, 1994,
356 (2): 361~ 366

6 Bottega R, Epand R M. Inhibition of protein kinase C hy
cationic amphiphiles. Biochemistry, 1992, 31 (37): 9025

Prog. Biochem. Biophys. 1997, 24 (6)
~ 9030

7 Stribling R. Aerosol gene delivery in vivo. Proc Natl Acad
Sci USA, 1992, 89 (23): 11277~ 11281

8 Nabel G J. Direct gene transfer with DNA liposome conr
plexes in melanoma: expression, biological activity, lack of
toxicity in humans. Proc Natl Acad Sci USA, 1993, 90
(23): 11307~ 11311

9  Stewart M J. Gene transfer in vivo with DNA-liposome
complexes  safety and acute toxicity in mice. Hum Gene
Ther, 1992, 3 (3): 267~ 275

10 San H. Safety and toxicity of a novel cationic lipid formula-
tion for human gene therapy. Hum Gene Ther, 1993, 4
(6): 781~ 788

11 Carnonico A. Expression of a CMV promoter driven human
al antitrypsin gene in cultured lung endothelial cells and the
lungs of ribbits. Clin Res, 1991, 39 (suppl. 1): 219A

12 Allon E W F W. Norrinvasive liposome mediated gene deliv-
ery can correct the ion transport defective chloride channel
regulation in cystic fibrosis mutant mice. Nature Genetics,
1993, 5 (2): 135~ 142

13 Logan J J. Cationic lipids for reporter gene and CFTR trans
fer to rat pulmonarv epithelium. Gene Therapv. 1995, 2
(1): 38~ 49

14 Lesoorr Wood L. A, Systemic gene therapy with p53 reduces
growth and metastases of a malignant human brest cancer in
nude mice. Hum Gene Ther, 1995, 6 (4): 395~ 405

15 Tsukamoto M. Gene transfer and expression in progeny afler
intravenous  DNA injection into pregnant mice. Nature
Genetics, 1995, 9 (3): 243~ 248

16 Lee R J. Huang L. Folatetargeted, Anionic liposome
entrapped polylysine condensed DNA for tumor celtspecific
gene transfer. The American Society for Biochemistry and
Molecular Biology, 1996, 271 ( 14): 8481~ 8487

17 Mack K D, Rosemary W, Zeldis ] B. Cationic lipid enhances
in vitro receptor mediated transfection. Am J Med Sei,
1994, 307 (2): 138~ 143

18 ShojrTanaka A, Mizuochi T, Komuro K. Gene transfer
using purified retroviral integrase. Biochem Biophys Res
Commun, 1994, 203 (3): 1756~ 1764

19 Wang D, Jing N H, Lin Q S. Stearylamine Liposome as a
new efficient reagent for DNA transfection of eukaryotic
cells. Biochem Biophys Res Commun, 1996, 226 (2): 450
~ 455

Cationic Liposome mediated Gene Transfer.
WANG Die, LIN Qishui ( Shanghai Institute of
Biochemistry, The Chinese Academy o Sci-
ences, Shanghat 200031, China).

Abstract

of human diseases requires a vector which can be

Direct gene transfer for the treatment

administered efficiently, safely and repeatedly.
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Cationic liposomes represent one of the few
examples that can meet these requirements. Cur-
rently, there are more than a dozen cationic lipo-
some formulations. These liposomes bind and
condense DNA spontaneously to form complexes
with high affinity to cell membranes. Endocyto-
sis of the complexes followed by disruption of the
endosomal membrane appears to be the major

mechanism of gene delivery. The effectiveness
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and safety of this DNA delivery method has been
established in many studies. Two human gene
therapy clinical trials using cationic liposomes
have been conducted and more trials will be
started in the near future. In the field of gene
therapy, cationic liposome is struggling to meet
expectations.
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REF . LRER . QAR Z R S ® CRD 1 RUES RS2 AR 6 ANSR. B SO0 L DA JLAT [ 5 5

HEFRIFH AR SR 3 S K S KB AW 2 Dh €. AL CRD [

T BOE FEVERE VUM (1) 53 1 2k
REIA CRUREEZ, BRUUNBK, ik, Shig

BHEFE LR T — VU 52 B3
B S A AR B R UA R B R, S L
PR H Ca®™ MIBESE B AROD C RBER. A
1906 “FHRIE LR — N 3h ) C BLEEE 25 A I ] %%
(conglutinin) UK, 7EWTLHHIHKN I T %
FRZFEN C BRHE R, BN T — AN K
R, C BB RE DA Z, IR 2%,
WRAANVFZ BB AR . BB, DRk
A4 4 NE H IHF Sz —.

C BUREER 2 LLPS JBEE A R /K ¥ P i 1 P R
JEXAFALE, At 2 i o 1, HILH g 45
FFFAE A B AT — AN s 2 AN BB (carbohy-
drate recognition domain, CRD). C %! CRD
29115~ 130 MGk, LAy 14 A g sk
(FUFE 4 A CHRIL) A1 18 MRAFHR L. KL
CRD %5 2 A~ C BRI, FRAE AL CRD, 1A
44 CHRIEFFNHA CRD. 1 C FRILIE

R S AR TS T C

B XS T 4E R CRD B % S A7 T
(G PES 1) 2. CRD 19— R HIANT, v
& T C BB Z AT AR R O e k. BE T
CRD — &5k Le e s SLAE AL B b ) A
Drickamer! 1 J- 1993 444 ¢ HUBE4E 2518 90 5k
gy R BRENE LI B R AR L R Ja B AR
(collectins) « JEHEZ (selectins) . 11 243k (2 41
JRIHT St B ik 4 M H 25 8% 32 8 (\ macrophage
mannose receptor, MMR) %5 6 41. T W5
CLAEACHA DA 11 784 bk 2 48 0 0 D st 22 E AR R 1
(natural killer, NK) 400055 524K, I &
PR S8R 41 g 2 10 205 ku 25 F ( DEC-205)
FItE A A> 224K ( phospholipase Aj receptor,
PLA;R) 5 MMR )& —4% CRD I %5
SRR, L, ASCHRER 5. 6 41 C BUKEER
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