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Abstract: The aim of this study was to construct a mammary gland-specific expressional vector pBC1-hLF-Neo for Human
Lactoferrin (hLF) gene and then investigate its expression in the mammary gland epithelium cells. The constructed vector contained

the 6.2 kb long 5’ flank regulation region including promoter, other elements and the 7.1 kb long 3’ flank regulation region including
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transcriptional ending signal of a goat’s B-casein gene. A cassette of Neo gene was also inserted into the vector which gave a total
length of 26.736 kb identified by restriction fragment analysis and partial DNA sequencing. The results revealed that the structure of
the final constructed vector accords with the designed plasmid map. In order to analyze the bioactivity of the vector, we transfected
the lined vector DNA into the dairy goat’s mammary gland epithelium cells and C127 cells of a mouse’s mammary epithelium by
Lipofectamine. After selection with G418 for 8—10 days, G418-risistant clones were obtained. PCR analysis demonstrated that hLF
gene cassette had been integrated into the genomic DNA of G418-risistant clones. After proliferation culture, the two kinds of
transgenic cells were cultured in serum-free DMEM-F12 medium with prolactin, insulin and hydrocortisone- a medium capable of
inducing recombinant hLF expression. RT-PCR, Western blotting and anti-bacteria bioactivity experiments demonstrated that the
constructed mammary gland specific vector pPBC1-hLF-Neo possessed the desirable bioactivity to efficiently express and could

secrete hLF in both mammary gland cells and have the effect of E. coli proliferation inhibition. Paramount to everything, this study

laid a firm foundation for preparing the hLF gene transgenic goat fetal-derived fibroblast cells.
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Table 1 Primer sequences and PCR parameters
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Gene name and DNA fragment

Primer (upper and lower primer in turns in line) (5'-3")

Restriction enzymes PCR parameters

P1: CCGCTCGAGATGAAACTTGTCTTCCTCGTCCT
P2: CCGCTCGAGTTACTTCCTGAGGAATTCACAGG

P3: GCGGCCGCTGTGTGTCAGTTAGGGTGTGGA
P4: GCGGCCGCACACTTTATGCTTCCGGCTCGT

P5: GCAGCACTTTCACAGCATCA
P6: ACACTTTATGCTTCCGGCTCGT

hLF cDNA (2 133 bp)

SV40-Neo-PolyA (1 613 bp)

pBC1-Neo (1 687 bp)

P7: GGGGACTGGGCAAGAGAAACTGAC
P8: GCCCACCGCACACCACACG

pBCI-hLF- 1 (1 981 bp)

pBCI-hLF-1I (3 260 bp) P9: AGCGGCGGAAGTCTACG

P11: GGACTTCGAGCACGAGATGG
P12: ACATCTGCTGGAAGGTGGAC

B-actin (404 bp)

P13: GATTGTCAGCAATGCCTCCT
P14: AAGCAGGGATGATGTTCTGG

GAPDH (194 bp)

P15: AGGAGTGTTCAGTGGTGCGCCG
P16: TTACTTCCTGAGGAATTCACAGG

RT-PCR primers (2 067 bp)

P10: AAGTTGCCATATTTCCAGTCG

Xho [ 98°C 20565 °C
Xho [ 30s72°C2min
Not [ 98°C 20563 °C
Not I 30s72°C90s

95°C30s61°C
30 s 72 °C 2 min

95°C30s65°C
30s72°C2min

95°C30s55°C
30s 72 °C 2 min

95°C30s62°C
30s72°C30s

94°C 30565 °C
30s72°C30s

94 °C 30 s 65 °C
30 s 72 °C 2 min
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PCR
Not 1 l
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pBC1-hLF-Neo

25348 bp

E 1 pBCI1-hLF-Neo Hix#E =R
Fig. 1 Construction of the pBC1-hLF-Neo mammary specific
expression vector.

1.2.5 AR 5715 7R

W HE IR GMC 4t R B BRL C 127 4 L 43 ) il
Me, R4 2 80% 3 i, 43 Mlin A
R:FW (DMEM-F12+10 pg/mL B % +5 pg/mL 4
FLE+10 pg/mL AAL W A9 RY) SEATIE SRR, IR
6 h e 1 WAL Bl , LRI 12 I, RIS
R Y GMC AR C127 4iHEAE R B E
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1.2.7 Western blotting A2/ hLF #& /1 7778154
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Fig. 2 Identification of vector pBC1-hLF-Neo by enzyme digestion, PCR amplificationand partial sequencing. (A) Identification of
vector pBC1-hLF-Neo by enzyme digestion. 1: 200 bp marker; 2: product digested by Xho I; 3: product digested by Not I; 4:
pBC1-hLF-Neo plasmid; 5: A-Hind III marker. (B) Identification of vector pBCI1-hLF-Neo by PCR amplification. 1,5: A-Hind III
marker and 200 bp DNA marker, respectively; 2: The plasmid pBC1--hLF-Neo; 3: the product with the primer P7/P8; 4: the product
with the primer P5/P6. (C) DNA chromatogram of the sequence at the linking position between 3’ goat B -casein gene promoter and
the hLF gene coding sequence. (D) DNA chromatogram of the sequence at the linking position between 3’ goat B -casein gene
promoter and the Neo gene coding sequence.
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Fig. 3 The cultivated goat mammary epithelium cells and C127 cells. (A) Primary cultural goat mammary epithelium cells on 13th
day. (B) Purified goat Mammary epithelium cells. (C) C127 cells.
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FLIRFKIB UK pBCI-hLF-Neo 43 5il%% Y Wi Fh 2,
PR bR AR S, 25 G418 ik 8~10 d J5 3615 T4t
PEANA e RE . BT A B 2K hLF B R IA 1S
{50 B B UE I F e AR A AL, A T IE R
X6 33K 7 ol 2L B 240 BT P PR S R HEA T oy s ik, TR
53 PR — Tl A B PP R s PR UER TE — o, SR
W) G418 i e TR 5 Dol f LA FF v BE 250 ng/plL,
XTLPE SO T KB 57 . PR ML I 41 DNA,
PCR ¥4 hLF ¥Rk &, R YL di Moo B 1 55417
M G418 HritkdipaA H 4 (Kl 4), &KW hLF
U & S U AR e £ 31 1k < Se | b e i N g PR
DNA 1,

1 2 3 4 5 6 7 8 9

4 HYIMMAE PCR £EEER

Fig. 4 PCR analysis of drug-resistant cell colonies. 1-2: PCR
products of GMC cells as negative control; 3—4: PCR products
of G418-resistant GMC cells by P9/P10 and P7/P8,
individually; 5: 200 bp DNA marker; 6—7: PCR products of
G418-resistant C127 cells by P7/P8 and P9/P10, individually;
8—9: PCR products of C127 cells as negative control.
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VA1 450, IR SRR B RNA H s A 20 it
P21 DNA 1975 4% ; LR SR 750 1SRG 5L 4h
JfLf) cDNA VEREARi#TT PCR ¥ W ARG 5 5%
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i, (R LR TR R AR A0S cDNA
PR, I n] AFHEIH S 2 067 bp 1Y H 94571
K 5B Hhalifiish C127, WS LR BEEEN /N B-actin
BN, GRS RTE AL LR hLF B[R 2 243
TEREGE T PIFPEESE N AR A9 FE N 41 DNA - Hp HLAT
REHEAT RNA K-P Y5 305, HAE W 240 i )
IRER—EL

W

A
bp M

2500
2 000

GAPDH

bp

2000

500
400

5 MMEEEMETE hLF 2H mRNA Rk
Fig. 5 RT-PCR analysis of recombinant hLF transcription in
two kinds of transgenic cells. (A) GMC cell. (B) C127 cell. M:
200 bp DNA marker. 1-3: PCR with ¢cDNA samples of the
transgenic cells on induction at 24, 48, and 72 h; 4: PCR with
cDNA samples of the non-transgenic cells by induction; 5: PCR
with RNA samples of the transgenic cells by induction.
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PRI 7L B 20 B ) i 4% R b Rl LA 8 A ) 4
R, (EURE LD 2L b R 40 i re 300 g Vel A B R T
ANEELIR E R AN, BRI T RES hLF 2[R 7E 200 i 5
DRI 2L v 1 A o A DM T A T AT S P R R A A
T8RN K 0 2 5 R Y K ) e A L B A R
Pl o X DLW S N FLIR b B2 40 i B Rk i S 20 A 5L
BRA L HAT I R AT A K B AR S D RE . i —
AU T AR HAT SR A W)= T RE

1 2 3 4

6 Western blotting 3 ZE 48 hLF 4058 L 55 5 B 23
Fig. 6 hLF protein secretion detected by Western blotting. M:
protein marker; 1: supernatant of induction culture of the
transgenic goat mammary epithelium cells at 48 h; 2:
supernatant of induction culture of the normal mammary
epithelium cells at 48 h, negative control; 3: supernatant of
induction culture of the transgenic C127 cells at 48 h; 4:
supernatant of induction culture of the normal C127 cells at
48 h, negative control.

s
7 E4 hLF X EIEIARE

Fig. 7 Anti-bacteria bioactivity of recombinant hLF expressed
by transferred cells. 1: 20 pL medium supernatant cultivating
goat mammary epithelium transfected cells. 1’: 20 pL medium
supernatant cultivating non-transfected cells; 2: 20 pL medium
supernatant cultivating transfected C127 cells; 2': 20 pL
medium supernatant cultivating non-transfected C127 cells; 3:
20 pL normal cell cultivating medium as negative control.
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3%, {3 RT-PCR Fll Western blotting £l T hLF
FE N mRNA FEE (1 3RIE7KF, 45 JLUEBH w9 i S [
AT A B hLF #RT Ui B A0 i, R
RKIXMHWER D FRKD—, N 73 kDa ity
/INF hLF ARifEEE (109 4 F 4 77 kDa 3 i 300 7 Bl it
R EH hLF HA MG AT A K ER], 35
W7 E 20 hLF A SR A W Re X s 8 BHAEAE /)
B MA3782 i35 1 /0 F 54 34 kDa HYEZ
hLF!'™, Lin S04 209 1L B-6 26 11k 5 v 8 42 7
G RIR B AL EFUIR bR i p rp A3 3 1 i
oA 42 kDa 9 hLFM | & AR5 T 3545 19 8 (1 40
fr e NI I SR N S R B S B S| B2 RPN )
PRHR i, H T A2 B A N A% R I S e, AR Rk
FEMITEIN T A3 MRS 26 B M A AR v sz B 5
A B R EEE A hLF WA 15 8 E# P & soE By
B X I A T 7 80 T 848 /N . Van Berkel %%
PLZE aST P45 54146 5 hLF 7844 R 25 1R 22 3k il
B 5 T B bR E hLF /) 1~2 kDal'!; 25774
DL A 588 hLF BRI B9 EE S 150 kb Ze A7 4w A\ L
ik (BAC) VENEMAEFL L H A RN A T &
41 hLF, 4> F=Hh5ME hLF /N 1~2 kDa 24512, %
Se gk S AR IO WS AH L, DFE R A E
WAL R A2 18 AR AL AL FE R, B
WEREAG AR 1 92 BR a3 1 5 RN i A A [R] T A
Jir 22 508

AHFTE K BN BRFLIR F R AN C127 FIIE# 1
FFUR R4 GMC AL, 7€ hLF 2 mRNA /Y
e R KR PRI B B A 22 5 BRIl
F I ACFUIR b e A0 B 8 R BB, LR A M A4 ST
A BRI I MERE R . FIRROER 32 BRSNS IR (1 &
AN e R 152 5 s /N LR B R AR 127
DAY 5 i 3 — R 5, BE A s Ao A U0 1 SR IR A
JHL ) JRR G, AT 4 ok PR 200 i [ 5 | 1 3 6 1 22
I 25 R — 3.

B, ABFFEUER] TR ) SRR SR Gk
# & pBCI-hLF-Neo MI45HIE4IEM, HAT TN
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