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Vent DNA T-Vector kit DNA
clean-up kit  promega M2 MI16
Sigma Taq DNA
80mg Nikon IM109  promega
tPA
tPA 1.2
1.2.1 BLG MAR PCR
5 3 Gen-Bank BLG 5
> BLG 5 5
1 5'tgtcgaatggceegageteectee3’
8.4kb BLG 5 tcectgeggtgttcaagategatggld’
1.8kb 5 4.7kb DNA  1.7kb 2 5 aatgagggectgggcgcecacaagl’
3 5" aggcagettaccecagaggegee3’
MAR 3 5’'cagtaaggcaggtattctgaattege3’
PCR 1.6kb MAR 5’ geggatccagagttgggcttecag3’
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4 5'tctggaageccaactetggateeg3’
5" aggcagcttaccecagaggegee3’
5 5’tgceggcegectetggggtaagel’
5’ tgccaccgageggcettectggl
Gen-Bank MAR 1
5’ ggettectatgegtgetcagaaaac3’

5"ggccacaccagagectacacetgld’

PCR 94C 4min 94C 30s 68C 1min 72C
1Imin 30 72C 10min 4C
1.2.2 BLG-tPA
MAR f1 tPA ¢cDNA 2 {3 {4 {57
BLG-tPA tPA cDNA BLG
ATG
1.2.3 67 60
30 30 10u
PMSG 10u HCG
10 00 2 00
1.2.4
PCR
5'gceggatecagagttgggettecag3’
5’ ggcteageactgttetecatgeagld’
BLG
300bp 1 PCR 94°C
4min 94°C 30s 68C 30s 70C 30s 30cycles 72°C
10min 4C PCR Southern
blot Bgl 11 DNA {3
4
Sad  Sacll  SaclSad Sad  Sac Sad  Sacll

111 S ey NNNNANNANNNNNN, ;¢ M M M-
: PGEM-5Z
- FE¥EEEEMAR
- #:BLGS MRK

- tPA ¢cDNA
® :FBLG#ET
m=mmm - 4FBLG3 IR
— BEIEIE [, PCR RYWI BT AR5 19

1 BLG-tPA
Fig.1 The sketch map of the bovine BLG-tPA expression vector

1.2.5 tPA

tPA 7

2

2.1 BLG-tPA

DNA 5
8.4kb BLG 5 3
1.8kb 111 1.8kb {2 1.5kb
3 1.4kb {4 2.3kb {5 DNA
1.6kb MAR
T

Sall BamHI 3 Sall BamHI

4 {34 Sall EcoRI {34
Sall EcoRI 2 234
Narl 234 Narl {5
2345 BamHI Poull 1.8kb BLG 5’
f1 Kpnl
tPA fltPA Sall
Miul MAR Hindlll flt-
PA MARI{ItPA Sall Xhol
MAR{ItPA Sall Miul 2345
Xhol  Miul BLG-tPA
1 BLG-tPA
Sacl Sacll Sacl 46bp 481bp
1354bp 2850bp 2924bp 7250bp 6
46bp 2850bp  2924bp
4 Sacll 3000bp
12000bp 2 3000bp
12000bp
2

2 BLG-tPA
Fig.2 The identification of bovine BLG-tPA expression

vector by restriction enzyme digestion
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2.2 12000bp 4
Southern blot 9 PCR
founder PCR

Bglll Bgill Bglll

9 founder

1 tPA

Table 1 The establishment of tPA transgenic mice

The transfer- The birthed The trans- The raito of — A DMERIEEADNA
red embryos mice genic mice transgenic mice o ;4 BLG— tPAR &3
The first phase 1800 146 2 1.4% _ iﬁﬁ:g;gi;ﬁ;gg‘fgﬁgﬁk
the second phase 550 24 7 30.0% e+ FRETARIC RO
4 BLG-tPA
Fig.4 The shetch map of the bovine BLG-tPA fusion gene
integrated into the mouse genome
1.4%
30% ?
2.3 -12000bp
PCR
DNA
3 Southern blot founder
PCR BLG  300bp >
170 9 123456789
founder

5 Southern blot
Fig.5 The Southern blot identification of

eight transgenic mice

3 founder PCR 2.4
Fig.3 The PCR identification of nine founder transgenic mice ? founder 7
BLG-tPA
PCR 9 PCR 3
Southern blot Bgl11 2 {founder
DNA MAR {1 tPA 12 {3
4157 12000bp 2.5 tPA
Bgl 11 3500bp 13 4 tPA
tPA
315 tPA
Bgl 11 DNA 50 5
Bgl 11 8500bp 1.25pg mL
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Table 2

6 315 PA
Fig.6 The quantification of tPA in the milk

of 31 5 transgenic mice

2 tPA

The tPA expression level of seven transgenic lines

Transgenic mouse line

tPA expression level pg mL

315 12.500

575 0.078

62 1 <0.078

75 1 undetectable

77 3 undetectable

80 1 undetectable

80 2 7.300

7 tPA
12.500pg mL
MAR
3
BLG
1999  Hyttinen
M BLG
Img mL BLG 1.8kb 5
4.7kb DNA 1.9kb 3
650bp BLG
0.5mg mL 8.4kb BLG
Hyttinen
BLG
8.4kb

BLG

5/

BLG 4kb 5
4.5kb 3 tPA cDNA
1.5pg mL”° BLG 5kb
4.2kb 3
tPA ¢cDNA 6.0pg

mL 1 8.4kb BLG

tPA

tPA ¢cDNA
tPA
12.5pg mL

11
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The Expression of tPA Directed by the Bovine BLLG Regulatory
Elements in the Mammary Gland of Transgenic Mice

CHEN Hong-Xing CHEN Xuan YANG Xiao DENG Ji-Xian SU Guo-Fu HUANG Pei-Tang
Institute of Biotechnology Academy of Military Medical Sciences Beijing 100071 China

Abstract In order to get the regulatory elements which are essential for generating mammary gland bioreactors the
whole 8.4kb bovine BLG gene was obtained by PCR amplification. The 1.6kb chicken lysozyme matrix attachment region

MAR was used to overcome position effects. The bovine BLG-tPA expression vector was constructed and the BLG-tPA
fusion gene was introduced into fertilized eggs of mice by microinjection to generate transgenic mouse. 170 offsprings were
obtained of which 9 were proved to be transgenic mice based on PCR and Southern-blot analysis. The tPA expression level

amounted to 12pg mL in the milk of mice. The bovine BLG-tPA fusion gene integrated in the founders was inheritable.

Key words bovine beta-lactoglobulin transgenic mouse tPA
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