24 9 CHINA BIOTECHNOLOGY 2004 9

T S

(1 100071 2 712100)

1o B2 At Foom Ao —A, BLAT 4 Tk B4 A (R R R Tk 4% R A e
WrAe e, AE AR T Bk KRR, RO O THAR MG RA BRI CES RS
—H, EA B2 TR ES AL DNA by b TR SRR MG, TERG MBI,
FaFEF 006 FeT, BE B F 09 R AEA 093 M 4m IORE 95 3% A A X AT Bk 69 RR AR A2
Rk R iE o R A ARSI Y F WA T AR RANR R LRk E Bk g
I S o A B AR 6T AR

BmERK HARDY HERRE

( Lentivirus )

(Retrovidae) , RNA

? B

RNA , ,
RNA (RNA tumorviruses) ,
(Leukoviruses) RNA ( Oncobaviruses) , ,
; (HIV) ;
(SNV)
gag pol  ew 3 , ,
4 oif wpr ngd wu 2 B 1998, Chan '
tat  rev (Lentiviral vector, LV) MoMLV
, 2001 ,Cabot "
e GFP MoMLV
1 ’ [6] ’
, GFP , Kyle Gerr
pekfizal .
, 3
, ,0. 5% ,
1974
Jaenisch R (1974 ) SV40 DNA )
SV40 DNA , De Miguel
, MDM,
1 2004 04 05 1 2004 05 11
* “ 863 (2002AA206621)

: dengx @ lycos. com. ? ’



17

9
tat rev P
' LV Tat Rev HIV- 1
, HIV-1 HIV-1
LV, , nd vif wr pu
|RY HIV-1
, ( )
2
HIV-1
LV ) ;
, : HIV- 1 :
, DNA .
, RCV
; LV , Naldin SLTR
i , ; (CMV) , 3 LTR B
, ; poly A .
, , gag  pol rev,
, s , RSV
LV / U3 (RRL),
s SIV tat R HIV &t . 3
(FIV) (BIV) LTR U3 :
(EIAV) s
) (VSV)
SV FIV  RNA HIV-1 G (MLV)
(RCV), Env ) HIV
, Hofmann Env , HIV-1 VSv
(9] MLV
) LV (1) HIV-1
, HIV-1 : S(2) HW
HIV-1 CD4’ :
: (3) VSV
HIV-1 , HIV >
LV HIV-1 , s HIV-1
DNA 10"~ 10°TU/ml ™"
, 5 LTR- gag-pro-pol-env- 3 LV ,
LTR gag , pol gag  pol en
, €1 )
, pro d
JHIV1 :

HIV-1



18

24
DNA )
, Hamra ' LV-EGFP
, LV-EGFP
3
LV 1996 i 60 , 44
, 2002 lLois , 2
tel .13 , 30%
, LV DNA
, Ikawa "' LV-GFP  RV-
(WRE) ; GFP ,
, 5 LTR )
HIV-1 (flap element) , , PCR
10~ 100 pl (10 60% ~ 70% IO ,
/1), Southern blot 82% Southern blot ,
76% , 87.5%  80% LV
20 000 TU/H 4000 TU/H1 800 ,
IU/ 1'11 3 2 2 2 2
) \ DNA EGFP,
, 59% 12 (K12) EGFP,
, , K12
, , LV, R 1\
, ,Hofmann " LV- PGK ES
, Pfeifer " CAG
GFP PDK PCGK GFP  lacZ LV ES
(cPPT)  WRE, LV VSV G, \ ES
, 10~ 10° U/ ml LS
, 70% \ ,
GFP, U, )
, LV
GFP N N )
S 1\ K14 ES ,
(LV-K14) GFP, LV
. LV-GFP ES
, 45% 92%
LV )
4
Ly LV, SMGT



19

DNA

LV

mRNA  siRNA

RNA

RNA ( shRNA)

Roslin
siRNA ,

LV
LV

DNA

, LV

LV
DNA

DNA

[16]

RNA (siRNA)

Knockdown,

RNA

Bitkio

RNA

23 RNA

mRNA

HIV

Whitelaw ( 2003

B

LV

Solaman F, Zink M A, Xu G, @ al. Modular retro vector for
transgenic and therapeutic use. Molecular Reprod Develop, 2000,
56: 309~ 315

,2002, 24:310~ 313
Nagano M, Shinohara T, May R. Retrovirusmediated gene
delvery into male germ line stem cells. FEBS Letters, 2000, 475:
7~ 10
Chan A W, Homan E J, Ballou L U, d al. Transgenic cattle
produced by reverse transcribed gene transfer in oocytes. Proc Natl
Acad Sci US A, 1998, 95 24): 14028~ 14033
Cabot R A, Kuhholzer B, Chan A W, et al, Transgenic pigs
produced using in vitro matured oocytes infected with a retroviral
vector. Anim Biotechnol, 2001, 12(2): 205~ 214
Kyle E Orwig, Mary R Avarbock, Ralph L Brinster. Retrovirus
mediated modification of male germline stem cells in rats. Biology
of Reproduction, 2002,67:874~ 879
De Miguel M P, Donovan P J. Determinants of retrovirat mediated
gene delivery to mouse spermatogonia. Biol Reprod, 2003, 68(3):
800~ 866
Pfeifer P, Ikava M, Dayn Y, et al. Transgenesis by lentiviral
vectors: lack of gene silencing in mammalian embry onic stem cells
and preimplantation embryos. Proc Natl Acad Sci U S A, 2002,
9: 2140~ 2145
Hofmann W, Schubet D, Labonte J, et al. Species specific,
posdentry bamiers to primate immunodeficiency virus infection. J

Virol, 1999,73(12): 10020~ 10028

[10] Naldini L, Blomer U, Gallay P, et al. In vivo gene delivery and

[11]

[12]

gable transduction of nondividing cells by a lentiviral vector.
Science, 1996, 272: 263~ 267

Dull T, Zuffery R, Kelly M, et al, A thort generation lentvirus
vector with a cnditional packaging system. Joumal of Virology,
1998, 72( 11) : 8463~ $471

Lois C, Elimbeth J Hong, Shiey Pease, et al. Gemline
Transmisson and TisueSpecific Expression of Transgenes

Delivered by Lentiviral Vectors. Science, 2002, 295:868~ 872

[13] Hofmann A, Kessler B, Ewerling S, et al. Efficient transgenesis in

farm animals by lentiviral vectors. EMBO Rep, 2003,4( 11): 1054
~ 1060

[14] Hamra F K, Production of transgenic rats by lentiviral transduction



20

24

of male gernr line stem cells. Proc Natl Acad Sci U S A, 2002, 99
(23): 14931~ 14936

[17] Wimerowicz M, Tromo D. Conditional suppression of cellular

genes:  lentivirus  vector mediated  drug inducible  RNA

[15] Tkava M, Tanaka N, Kao WWY, d@ al. Generation of transgenic interference. J Virol, 2003, 77( 16) : 8957~ 8961
mice using lentiviral vectors: a novel preclinical assessment of [18] Rubinsoon D A, Dillon C P, Kwiatkowski A V, et al. A lentivirus
lentviral vectors for gene therapy. Mol Ther, 2003, 8(4): 666~ based system to fundionally silence genes in primary mammalian
673 cells, san cells and transgenic mice by RNA iterference. Nat
[ 16] Cammell M A, Zhang L, Conklin D S, Gemline transmission of Genet, 2003, 34(2):231

RNAi in mice. Nat Strud Biol, 2003, 10(3): 147

Progress About the Generation of Transgenic Animals with Lentiviral Vector
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Abstract Lentiviruse is a kind of retroviridae. Some of their characters are different from restroviruses though
they possess the basic structures and components. Lentiviral vectors have been used as vedor of gene therapy.
Recently, these vedors are applied to generation of transgenic animals. DNA produced by lentiviruses genomic restro-
transcription can integrate into host cell DNA as that produced by other restroviruses. Lentiviral vectors can’ t
proliferate in host cells or cause host cell death afier viruses are rebuilt. Host cells transformed by lentiviral vectors can
proliferate and transfer. A considerable advantage of lentiviral vector is the ability at infecting still cells and norr
generation of chimera animals. The construct principle of lentiviral vectors, and some progress about the present
methods of production and application of transgenic animals were introduced in detail.
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