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B EE IM109 ) [ TaKaRa 2y w5 BRI Py 1) g AN
T4 &N B Fermentas A a5 REIPGRF & A
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Abcam A w3 BRI AW BEAR iC b iR IgM
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W, BRI 3 ASPATRE M, 73 LA EE G Toks
) ) B 3 40 PR A 25 6 R . HPLC (RS 4 1F: (5
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10600 L@ —$0, =WIRA G, 4C R
TBST PEfE 3 ¥k, AR 5min; % 1 2000 [ LA
TN ZFt, 37CAHEA 1 h; TBST LM 3 ¥k, BEX
6 min; JIA ECL AJGAEMN 2~3 min, B 1~
3min, ¥ 30~50s; Kk, . HIE
)5, Image-Pro Plus 5.0 7M1 85 Xy, AR
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DABRER 1) 2F oS1-T iR A AR, B 514 &
WHET PCR 97194 oS1- BEEE (1 S/ 741, 74
H 1.2 kb [ Be S PR/ 1.208 kb —3,  &ll/7
i A T A B

ha-LA-cDNA-T F1 pSV # 1& (& 5 # (1) SV40
JABN K ILSG ) B- P FUH T Al Ak 84 v BO) AU D)
TG 19 B E AL TR LA-psv, W) %08 4 Bk
H149 5 0.76 kb ] ha-LA-cDNA } Bt F1 6.81 kb ¥
pSV &R F B 1), HIUHAHA.

¥ HE AR LA-psv 5 oS1-T-2 M) %4z 5
33 4 TR aS1-LA-psv, MUY 15 5] 1.2 kb (£
4 oS1- B A 5 IR A A BoRT 7.56 kb (1) pSV
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Fig. 1 Identification of recombinant LA-psv
digested with enzymes
1: DNA marker VI; 2: Productions of LA-psv digested with enzymes,
0.76 kb and 6.81 kb.
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Fig. 2 Identification of recombinant aS1-LA-psv
digested with enzymes
I: DNA marker VI ; 2: Productions of aS1-LA-psv digested with
enzymes, 1.2 kb and 7.56 kb.
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Fig. 3 Purification and identification of bovine mammary epithelial cells

(a)Purified bovine mammary epithelial cells(400x). (b)Cytokeratin 18 expression in bovine mammary epithelial cells(400x).

(c)Negative control of fibroblast(400x).

FiAhs SR AR SR b R A A it 2k 5
Wi “S” M, FFEAEAED AL MA. 41
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FERE T oty B A0 B A I ) 2R T3 . AN [+
AEY A FUIR b i i ) AT VR AF, K95 24 h
5, FH CASY 4 035 o3 43 A Ak D 48 B A 3% %2
URAT 52 I3 I R 0 21 40 s 77 383k 89% A F, 4 il
BRIk 92% L L.
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230 4R A7 e S W - - FUE . A
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R 4. SFERAFIR BRI, HA - i
BT TR 110 202 1T A ) Xe-gal A0 7= AR W (A0 TE
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Fig. 4 In situ staining of bovine mammary epithelial cells
(a)Situ staining of bovine mammary epithelial cells transfected by
aS1-LA-psv(200x). (b)Negative control of bovine mammary epithelial
cells without transfection(200x).

232 FIA G IR A = AR . fE
HPLC X#EYL S 24, 48, 72, 96+ 120. 144 h (K41
PR (LB 2 S A T RS, A B T 3 A
SPATRESL, DA G SoRi 1) [ 351 40 o b= Foxd B
PR R 2 7 RS A % i 25 AN IS S RIORE I 2 11 %
WIS, Wk 1. R, SRBER
b LA AT L, BE 4L 24 h FLBE S BARLAK,
L 48~ 144 h FLBES & W EH WA (P < 0.05), HAE
48 h 5 72 h FLBEMIC D R Z, UL B- V-FLRE T
BEAE 48 h JF4R MK 3Rk, FFLk® 72h, 2k
ik, {H 144 h A KIS,

Table 1 Lactose content changes in transfected cells in different period

gL

Transfection time 24h 48 h 72h

96 h 120 h 144 h

Negative control ~ 1.269 + 0.023**  0.708 + 0.041™

Transfected cells 1265 + 0.014%*  0.267 + 0.037*®

0.633 + 0.014"

0.184 + 0.023

0.396 + 0.018*  0.354 + 0.018%  0.354 + 0.016*

0.271 + 0.018"™  0.267 + 0.029™  0.196 + 0.034"

Significantly different between a, b, ¢ and d, P <0.05, n=3. The letter "a", "b", "c¢" or "d" before "/" stand for the content comparison among

different period in cells. The letter behind "/" stand for the content comparison between in negtive control cells and in transfected cells.
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233 B- PALBEERES EA. H B- LB
PR i 1 E2000 5881040 B- 1 FLBE T AR vk
Mk, [RISEAAF T LA Ge JORE i [vl B 40 A =
PG 2, KOs Y5 24, 48, 720 96, 120,
144 h [P 20 M35 F300R A0 MR ) B- K- FLBE T g
WEPE, RSB 3 ANPATRE S, &5 RECE I,
FH B- P FUBHT B bR 2 07 R ok 25 1 T 8- o
FURBFEBG S &, WA 2. g Rar L, g

B, AR 24 bl AT LU 2 lacZ FED (4RI,
FeGe 72 h FRIE R, 2 ARIBIK A B AR
I, 144 h FFERRAR, FEARNAE]. fE40)f
BIR, #4405 24 h WA LIRS 2 lacZ B [A 1)
ik, BIEEW] AR T AR, 2 RRIEK
SPATIEWT T A, 48 h ik B, RS TR
1%, 144 bt B B AR A B K35 TR 451
A LA IR ) B A FUBE T i v B

Table 2 -Galactosidase expression content in transfected cells in different period

10#U

Transfection time 24 h 48 h

72h 96 h 120 h 144 h

Cell lysate 0.322 + 0.041%*  1.945 + 0.267*

Culture liquid

2.191 + 0.390*

0.179 + 0.062®  0.610 + 0.144*  0.466 + 0.103*® 0.281 + 0.041°® 0.363 = 0.124™*

0.405 + 0.164™  0.466 + 0.082°*  0.000 + 0.000°

0.000 + 0.000¢

Significantly different between a, b, ¢, d and e, P < 0.05, n=3. The letter "a", "b", "c", "d" or "e" before "/" stand for the content comparison

among different period in transfected cell lysate and culture liquid. The letter behind "/" stand for the content comparison between in cell

lysate and in culture liquid.
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(K 5), H Image-Pro Plus 5.0 43 #7125 FUR X 717, Ay
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0.64 g/L.

(b)
~—36 ku GAPDH

Fig. 5 Detected human «-LA gene expression of 72 h period in transfected cells

1: Negative cells control; 2: Transfected cells.
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Expression of LacZ and Human a-LA Regulated by 5’ Flanking
Sequence of Bovine «S1 Casein in Bovine Mammary Epithelial Cells

ZHANG Li, LI Qing-Zhang"™, CHEN Jian-Hui, GAO Xue-Jun, TIAN Lei
(Key Laboratory of Dairy Science, Ministry of Education, Northeast Agricultural University, Harbin 150030, China)

Abstract The 1.2 kb region of 5’ flanking sequence of bovine casein gene and human alpha lactalbumin gene
was combined with the PSV vector which has SV40 promotor and B-galactosidase gene (LacZ gene). The
expression vector aS1-LA-psv was successfully constructed. Bovine mammary epithelial cell was cultured. The
biological characters including survival rate of cells inoculation, doubling time of cell population growth curve and
morphology were detected after passaged and purified. And the cell line was identified by the tissue-special
expression of cytokeratin 18. The normal cultured dairy bovine mammary epithelial cell line was set up. The cells
could still have a good behavior of proliferation after passaged 20 times. The cells were transfected with the
eukaryotic expression vector aS1-LA-psv and the activity of B-galactosidase was detected after transfected from
24 h to 120 h. Human alpha lactalbumin was detected at 72 h after transfected too. The production of human alpha
lactalbumin was 0.64 g/L approximately. The results indicate that the bovine mammary epithelial cell line have the
ability of expressing exogenous gene, the 5’ flanking sequence of bovine aS1 casein gene has the effect of
regulating gene expression specifically and the vector aS1-LA-psv which was constructed can coexpress alpha
lactalbumin and (3-galactosidase.

Key words human a-LA, B-LacZ, bovine mammary epithelial cells, gene expression
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