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gland bioreactor
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Abstract: Transgenic animal’ smammary gland bioreactor that was developed from animal transgenic technology
is a new high-biotechnology. Using this technology, we can obtain the active gene products from milk con-
stantly for the purpose of medical treatment and health care. This is a new-type protein-producing mode and
wi Il become one of the major industrial fields in many countries. In this paper, the basic concept and basic
principle of mammary gland bioreactor was introduced; the selection of exogenous gene, the construction of
expression vector, transgenic methods and so on in the course of making mammary bioreactor were summarized;
the advantages and the problems of it at present were also reviewed; the industrial prospects in the future were
discussed.

Key words: transgenic animal; mammary gland bioreactor; expression vector; transgenic technology

20 70

2004-04-26 2004-06-28

(1961—) (1964—)
(1980 —) (1980—) (1940 —) *



77

1
20 80 1980
Gordon [ DNA
1982 Palmiter ™@
2
1987 Gordon [
(tPA) (WAP)
37
tPA
a- (AAT)
Simons [4+5] MT b- -
IX(BLG FIX) BLG AAT DNA
Wilmut 6]
F-1X  AAT cDNA
F-1X AAT
Wright [ BLG
AAT 4
Velander [8] WAP C
(hPC)cDNA hPC
(1g/L) hPC 200 Ebert
1 pb-CA tPA
(1~3 g/L) Wilmut [0
F-1X 2000
PPL AAT
AAT
650 mg
18 mg [ 2001
AAT 3-GT

[12]

20 80
1996 10
F-1X 5
1998
F-1X
5
1999 2
2000
AAT
3 AAT
2
20 80 90
GTC(Genzyme Transgenics) PPL(PPL
Therapeutics) PBV(Pharming B V)
30
40
10 AAT hPC
tPA F-I1X F-VIII
i
GTC
65 45 14
1g/L
AT- 03] GTC
8
PPL 1994
1997 “ " 1999
PPL AAT
AAT 409/L PBV

36 Ci-



78

17

G-

Somitomo Metals Nexia
Abgenix Medarex
[14]
1996 “ 863"
10
1997
7
2000 6 4 AAT
[15]
2001
3 12
2003
Neuman 8 000
hTPA (Has)
3
(1)
@
A
“) ®)
(6)
@)

10 (8)

1 100~1 000
10~25 [161
4
6 4
(ass as2 b K) 2 (a-
b- )
(WAP)
(
)
[17] 5
(HRE)
a b HRE
3
(8- (1)5°
@)
5" (LCR)
(MAR)
3 5
3" mRNA
b- 5*
PolyA mMRNA
5.1 5"
5* asi- (as:-CA)
b- (b- CA) b- (BLG)
(WAP)
BLG as;-CA b-
CA WAP WAP 5°
tPA CcDNA
BLG 5° F-1X cDNA
AAT
(EPO)
5* as-CA b-
CA as;-CA
b-CA
(CAT)



79

b-CA IL-2
5.2
cDNA
111 AAT F-VIIl F-IX hPC
tPA
[191
30%~40%
5.3
DNA
( ) 12Mb
YAC
BAC(
(P1 ) 300kb
[20]
DNA
@
b-CA
T 4
(1. a,,-CA 5°
b-CA 3"

) TATA

MRNA

AT-

YAC

) PAC

[ polyA
€)) 5*
3 -
©)
13 ” (5)
b-CA
1 2 2
6.7kb F-1X
(52.9mg/L)22
(€9
WAP/FVIII [23]1
241 (2) F-VII
(2.7mg/L) (=
4~6ug/L) (3)
6.1
Gordon 1980
[25]
20%~30% 5%~15% 2%
1%~5% 0.5%
6.2
DNA [261
ES
ES
ES [271
Cre/LoxP Cre
loxP  34bp
FLP-
frt [28]



80

17

45 291
[30] :
6.3
(1)
20%
16% (2)
[31]
7
@
4y
®)

45

24%~32%

3)

4)

¢)
(3

(6)

&

[10]

[11]

[12]

[13]

[ 1
Gordon JW, Scangos GH, PlotkinD J, et al. Genetic trans-
formation of mouse embryos by microinjection of purified
DNA. Proc Natl Acad Sci USA, 1980, 77 : 7380~7384
Palmiter R D, Brinster R L, Hammer R E, et al . Dramatic
growth of mice that develop from eggs microinjected with
meal lothione ingrowth hormone fusiongenes. Nature, 1982,
300:611~615
Gordon K, Lee E, Vitale J A, etal. Production of human
tissue plasminogen activitor intransgenic mouse milk.
Biotechnology, 1987, 5:1183~1187
Simons J P, McClenaghan M, Clark A J. Alteration of the
quality of milk by expression of sheep b-lactoglobulinin
transgenicmice. Nature, 1987, 328 (6130) : 530~532
Simons JP, LandRB. Transgenic livestock. JReprod Fertil
Suppl , 1987, 34 : 237~250
Wilmut I, Archibald AL, Harris SM, et al. Modification of
mi Ik composition. JRepord Fertil Suppl, 1990, 41 : 135~146
Wright G, Carver A, CottomD, etal. High level expression
of active human a -1-antitrypsin inthe milk of transgenic
sheep. Biotechnology, 1991, 9 (9):830~834
Velander WH, Johnson J L, Page R L, etal. High level
expressionofaheterologousprotein inthemi lkoftransgenic
swine using of a cDNA encoding human protein C. ProcNatl
Acad Sci USA, 1992, 89 : 12003~12007
Ebert KM, DitullioP, Barry CA, etal. Induetion of human
tissue plasminogen activator in the mammary gland of
transgenicgoats. Biotechnology, 1994, 12 :699~702
Wilmut I, Schnieke AE, McWhir J, et al . Viable offspring
derived fromfetal andadultmammal iancel Is. Nature, 1997,
385:810~813
McCreath K J, Howeroft J, Campbell KH, et al . Production
of gene-targeted sheep by nuclear transfer fromcultured
somaticcells. Nature, 2000, 405 : 1066~1069
DenningC, Burl S, AinslieA, etal. Deletionofthea (,3)-
galactosyl transferase(GGTAI)gene and the prionprotein
(PrP) gene in sheep. Nat Biotech, 2001,19: 559~562
YeungPK. Technology evaluation: transgenicantithrombin



81

[14]
[15]

[16]
[17]1

[3]

[19]

[21]

[2]

I (rhAT-111), genzyme transgenics. Curr OpinMol Ther,
2000, 2 : 336~339

2002 33(2):81-86
Lian ZX ZhanglL, LiuZL, etal Production of transgenic
lamb integratedwi thmodi fiedhumamanti-trypsingene. Acta
Gene Sin, 2001, 28(8):716~721
Dove A. Milking the genome for profit. Nat Biotech, 2000,
18:1045~1050
Streuli CH, BaileyN, BissellMJ, etal. Control of mammary
epithelialdifferentiation:basementmembraneinducestis-
sue-specificgeneexpressionintheabsenceofcel l-cel l inter-
actionandmorphological polarity. Cell Biol, 1991, 115:
1383~1395

, 2003,5:33-35

- : , 2002
, 2003, 20 (12): 25~26

Lui VCH, Tam PKH, Leung MY K et al . Mammary gland-
specificsecretionofbiological lyactiveimmunosuppressive
agent cytotoxic-T-lymphacyte antigen 4 human immuno-
globulinfusionprotein (CTLA41g) inmi lkby transgenesis.
J Immunol Methods, 2003, 277 (1-2): 171~183

Huang Z, Yan J B, Huang Y, et al . High expession of human

B

E X B B B

g ¥

31

FIX(hFIX) intransgenicmicedirected bygoatb-caseingene

promotor. ActaGene Sin, 2002, 29 (3): 206~211

Paleyanda R K, Velander WH, Lee T K, etal. Transgenic

pigs produce functional human factor VII1 in milk.Nat

Biotech, 1997, 15: 971~975

NiemannH, KuesWA. Transgenic livestock: premises and

promises. AnimReprod Sci, 2000,60~61: 277~293
2002 18(2): 144~148

Capecchi M R. Targeted gene replacement. Sci Am, 1994,

270(3):52~59

PiedrahitaJA. Gene targeting indomestic species: anew

beginning. TransgenicRes, 2002, 9 (4): 261~262

Rodriguez C I, Buchholz F, Calloway J, et al . High-effi-

ciency deleter mice showthat FLPe isanalternative toCre-

loxP. Nat Genet, 2000, 25 : 139~140

ClarkAJ, Burl S, DenningC, etal . Gene targeting in livestock:

apreview. TransgenicRes, 2000, 9: 263~275

KubotaC, Yamakachi H, Todoroki J, et al. Six cloned calves

produced fromadul tfibroblastcel Isafter longtermcul ture.

Proc Natl Acad Sci USA, 2000, 97 : 990~995

FanJL, Watanabe T. Transgenic rabbitsas therapeuticpro-

teinbioreactordsandhumandiseasemodels. Pharmacol Ther,

2003, 99(3): 261~282

ISBN 7-5025-6173-0/Q 119

2005 1

010-64982530 64918013
010-64982608 64982604

3
100029

55.00




