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Review Article

Development of Gene Delivery Methods
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034-255-801; E-mail: Prancet@email.pharm.su.ac.th

Abstract

Development of an efficient method of gene introduction to target cells is the key 1ssue In
treating genetic and acquired diseases by in vivo gene therapy. Many transfection techniques have
been developed and can be classified into physical, chemical and biological methods. Vehicles for
gene delivery, which have successfully delivered exogenous genes in vivo can be divided into two
major groups: viral and nonviral vectors. In general, viral vectors which are very efficient gene-
transfer vehicles also significantly provoke mutagenesis and carcinogenesis. Repeated
administration of a viral vector induces an immune response which abolishes the transgene
expression. Considering these limitations, nonviral vectors offer an attractive alternative. This
review discusses transfection techniques that have been used for transferring gene into target cells,
and recent developments in transfection technology that may improve the efficiency of transgene
expression.
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A5MaLaN (Chemical methods)
1. DEAE-dextran
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2. wAaldaywaaNm (Calcium phosphate)
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ALauLe (Cationic liposome-DNA complex ER
Lipoplex)
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DOPE = Dioleoylphosphatidylethanolamine; DOTMA = N-[1-(2,3-Dioleyloxy)propyl]-N,N,N-trimethylammonium
chloride; DMRIE = 1,2-Dimyristyloxypropyl-3-dimethyl-hydroxyethylammonium bromide; DOSPA = 2.3-
Dioleyloxy-N-[2(sperminecarboxamido)ethyl]-N,N-dimethyl-1-propanammonium trifluoroacetate; DOTAP = N-[1-
(2,3-Dioleoyloxy)]-N,N,N-trimethylammonium propane; DDAB = Dimethyldioctadecylammonium bromide; DC-
Chol = 3B[N-(N',N’-Dimethylaminoethane)-carbamoyl cholesterol; DOGS = Dioctadecylamidoglycylspermine
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I 1. Wisungududsenavaalalulaulssquingiiasn q dadsz@ndmwmsuamasnusdvaasansisenau

dedaulalllnnssnnnfunanafindduelurediwizde (28)

[ Cationic lipids | Co-lipid Target cells Plasmid 1_1_)_1__\1_5_—1 Transfection efficiency
DOTMA DOPE CV1, COS-7 pCAT > 5-100 x DEAE-dextran and |
| - | calcium phosphate |
DOGS DOPE | Primary neurons pCAT | >DDAB - ) |
| DMRIE DOPE COS-7 CMV-B-gal | >2 x DOTMA |
DOSPA DOPE | HeLA, COS-7 pCAT | 2-30 x DOTAP and DDAB |
l DC-Chol DOPE | A431,1929 pCAT >2 x DOTMA |

DOTAP - CV1, 3T3 pCAT | =DOTMA
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retroviruses, adenoviruses, adeno-associated viruses

W% herpes simplex virus type 1 faneaudeada il
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1. Retroviruses
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