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Isolation, Culture and Biological Characteristics
of Bovine Mammary Epithelial Cells
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Abstract: Bovine mammary epithelial cells were isolated and purified by using collagenase digestion of the mammary
gland tissue for the primary cell culture, and subsequently using trypsin-selected digestion of the cultured cells for cell pu-
rification. Morphological observation revealed that the cultured cells possessed the typical character of epithelial cells.
Karyotyping analysis showed the normal chromosome number in cultured cells. The tissue-specific expression of cytokeratin
5 and 8 genes in mammary epithelial cells was identified by immunofluorescent cytochemical staining. The transcription of
the beta-casein gene was detected by RT-PCR, when the purified cells were induced with insulin, hydrocortisone and pro-

lactin in the culture medium without serum. The above results indicate that the purified cells are mammary epithelial cells,
which can transcript beta-casein mRNA in the induction condition.
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1
1.1
1.1.1 DMEM/F12
Gibco cDNA Invitrogen
Trypsin I Colla-
genase type | Pronase
Hydrocortisone Prolactin Sig-
ma DNase  Promega
TBD
D-PBS
1.1.2

DMEM/F12 + 10% FBS + 5 ng/mL EGF

DMEM/F12 + 0.4 U/mL Insulin +
1 p2g/mL Hydrocortisone + 4 pg/mL Prolactin
1.2
1.2.1
4 C
75%
0.5%
1 37 C 120 r/min 3h
200 pm
100 g 3 min
0.05%
37 C 120 r/min

3 min

Pronase
30 min 100 g
5% FBS PBS

1500 g 15 s

3 x 10* 2

/em
6 cm 37 C 5%
CO,
80%—90%
0.05% /JEDTA 37 C
PBS 3

80%—90%

1.2.2
0.05%
10 min

1 mL

37 C

5 min

/EDTA
2 000 r/min

20% FBS
DMEM/F12 1
ImlL -80C

10% DMSO
x 108 /mL

37 C
1—2 min 5 mL

2 000 r/min
5 mL.

5 min
6 cm
37 °C 5% CO,

70%—80%

1.2.3 5
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pg/mL  PBS 10 min
3
8 3 1.2.6
OuYang & Qian 2003
1.2.4 1.2.7 RT-PCR B- mRNA
Hou
et al 2005
1.2.5 RNA RNA RNA DNA
5 8 RNA cDNA
4% cDNA Bonsing et al
30 min 0.2% TritonX — 100  PBS 1988 B- Baev et al
5 min PBS 3 5 min 1987 B- mRNA PCR
10% PBS 30 min 1 B- mRNA
5 8 1:50 -3- GAPDH
1 h PBS 3 5 min RT-PCR mRNA
FITC IgG 1:50 GAPDH mRNA U85042
30 min PBS 3 5 1
min propidium iodide Pl 10
1 PCR
Tab. 1 Primer sequence and reactive condition of PCR
PCR PCR
Primer Primer sequence Reactive condition of PCR  Length of PCR product bp
B- F 5’AGGAACAGCAGCAAACAG 3’ 94 C 30s 55<C 30s 579
Bovine beta-casein R 5'TTTCCAGTCGCAGTCAAT 3’ 72 C 1 min
-3- F 5’ACGGCACAGTCAAGGCAGA 3’ 94 C 30s 56 C 30s 376
GAPDH R 5'GTGATGGCGTGGACAGTGG 3’ 72 C 1 min
2 le 0.05%
+0.02% EDTA 37 C 10 min
2.1 10% FBS
3h
100—200
30 min 2.2
2h
4—5h
2 2
la 4
1b 2.3
0.05% +0.02% EDTA 37 C 3
3 min 3
0—2
d 2—6d 7d
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Fig. 1 Bovine mammary epithelial cells in isolated and purified culture

Contrast microscope
a. 2 b.

x 100
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a. The bovine mammary epithelial cells in isolated culture for 2 days b. The bovine mammary epithelial

cells in isolated culture for 6 days c¢. The purified bovine mammary epithelial cells from selective diges-

tion with trypsin.
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Contrast microscope

a.

b.

2

x 100
Fig. 2 Bovine mammary epithelial cells in culture after thawing
x 100

a. The bovine mammary epithelial cells were replated in dish after thawing b. The bovine mammary ep-

ithelial cells were cultured in dish for two days after thawing.
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Growth curve of bovine mammary epithelial cells
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4 2n =60
Fig. 4 Chromosome of bovine mammary epithelial

cells 2n =60

Fig. 5 Cytokeratin 5 & 8 expression in bovine mammary epithelial cells cultured

in vitro by Immunofluorescence staining analysis

5 8

x 100 a c¢

b d

First antibody Monoclonal mouse anti-cytokeratin 5 & 8 Second antibody a Mo IgG H+L /FITC.
a b. The purified bovine mammary epithelial cells stained with the antibodies x 100 ¢ d. Negative

control the bovine fibroblast stained with the antibodies x 100. a c. Fluorescent microscope b d.

Contrast microscope.

Li et al 2000
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RNA RT-PCR B-
mRNA 6
24 48 72 h B -
mRNA 72 h
B- mRNA
B- mR-
NA 7
mRNA
5 8
FITC 1sG
x100 ¢ d
Ahn 0.05% 1
14 h
50—100
Ahn et al 1995 Novaro
0.2% A 3 h

Novaro et al 2003
0.5% 1 3 h
6 1500 g
15s
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Fig. 6 Detection of beta-casein mRNA expression in
bovine mammary epithelial cells by RT-PCR

M PCR Marker 1 2 3 24 48
72 h 4 5 6 24
48 72 h
M PCR Marker 1 2 3 Bovine mammary epithelial cells cultured in
growth media at 24 48 and 72 h respectively 4 5 6 Bovine mam-
mary epithelial cells cultured in induction media at 24 48 and 72 h re-

spectively .

Emerman et al 1977

Talhouk et al

1993 Shannon & Pitelka 1981 Sasaki & Enami

Fig. 7 Effect of treatment of the culture dish with Rat coll-
agen type | on expression of beta-casein mRNA
M DNA 1 72 h
2 72 h 3
72 h
M  DNA marker 1 Mammary epithelial cells cultured in growth media
for 72h 2 Bovine mammary epithelial cells cultured in induction media
on the dish without treatment with rat collagen type I for 72h 3 Mam-
mary epithelial cell cultured in induction media on the dish with rat colla-

gen type | for 72 h.

1996

Bullock et al 1975

RT-PCR mR-
NA B-
mRNA B-
B- mRNA
B- mRNA
Ahn et al 1995
B- mRNA
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