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Abstract: The addition of prolactin is needed for mammary epithelial cell culture in order to maintain its
lactogenic feature, though it is costly. Therefore, establishing a prolactin-expressing mammary epithelial cell
line might be able to solve this huddle while maintains its lactogenic feature in culture. The establishment of
a prolactin-expressing mammary epithelial cell line via Lentiviral vector mediation to integrate a bovine pro-
lactin ¢cDNA expression cassette (bPRL) into the mouse mammary epithelial (HC11) cell line was reported
here. Using qPCR analysis, it was demonstrated that the bPRL-expressing cell line (bPRL-HC11) bore with
2.6 copes of bPRL gene/cell, as a whole. The cells transcribed bPRL mRNA efficiently which was accounted
for 14% of B-actin mRNA detected by qRT-PCR. In addition, based on our previous finding of prolactin
could enhance the transgene expression driven by a goat B-casein promotor both in HC11 cells and in

murine mammary gland. And the bPRL-expressing HC11 cells could also appear the same function. There-
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fore, the bPRL-HC11 cell line we generated can be a good cell model for the study of mammary gland bio-

reactor in vitro.

Key words: HC11 cell line; prolactin; lentivirus vector; mammary specific genes; mammary gland bio-reactor
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ik, LURMS—ABERELERRE HC11 41 &
AIFLAR b B2 AL, O Ts BAE S R 3L R AN
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green fluorscence) B AVWF(human von Willebrand fac-
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Table 1 List of primers and probes

Primer or Probe Primer sequence (5'-3")

FP-2 TTTAAGACCAATGACTTACAAGGCA
RP-2 TTGTCTTCGTTGGGAGTGAATTAG
q-LTR F-CTGTAGATCTTAGCCACTTT-P
mBA-F TCTGGCTCCTAGCACCAT
mBA-R GCTGATCCACATCTGCTGGAA
q-mBA FATCAAGATCATTGCTCCTCCTGAGCGCP
LacZ-qF CGCTGGAGTGACGGCAGTTATC
LacZ-qR ATCGCTGATTTGTGTAGTCGG
hVWF-F GACTTCCAGAATGGCAAGAG
hVWF-R TCACCGGACAGCTTGTAGTA
mBA-F2 CCAACCGTGAAAAGATGACCC
mBA-R2 GGAGAGCATAGCCCTCGTAG

1.1.3 3EHRiL

LB B 353 1958 11 .0.5% B B
LI 1% NaCl, = 2875 K TR . 293T 4ii i
BigR ok % 10%FBS fl 1% HE H R BEEN
DMEM.HC11 4iffi 55553 &% 10%FBS 5 % % -
W7 K .10 ng/l EGF Al 4 pg/l AR R B
DMEM-F12(Gibco BRL).

1.2 Ak
12,1 FRAkHE

18 9% 7% 2% 1A F-bPRL AYHJ E: BamH [ |
Hind L Y] pcDNA3.1(-)/P1A3+bPRL #1445 75
AAEFL 2 DNA LK (bPRL), FUGW ik
BamH 1 \EcoR | BVIJG 5 bPRL F Btk 4545 5
F-bPRL A& . 3R AT i £ 19 pcDNA3.1 (+)-
dCMV-P1A3 ZAKRAE pcDNA3. 1 (+) Al I Bk
CMV 3 8h+, IFEZ s EAL A Not 1 E 46 A
P1A3 J7 8 T3RR3R, P1A3-LacZ iR Z7E
pcDNA3.1(+)-dCMV-P1A3 K P1A3 J5 51
TUF Xho 1 3 s 48 A LacZ 55 [F 3K 15, P1A3-
EGFP ZAKJE7E peDNA3.1(+)-dCMV-P1A3 # {4
B P1A3 a8 T T iif Apa 1 15546 A EGFP 3
4815, PIA3-hVWF /K & 7E pcDNA3.1 (+)-
dCMV-P1A3 #ARRY P1A3 J3 31T il Apa I 12
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V[ R [usH e Ubp [DPRL WRE e

(A)
[PIA3  [LacZ [PolyA ]
[PIA3  [EGFP__ [PolyA |
[P1A3  [hVWF [PolyA |
(B)
E1 HEHER

(A) F-bPRL, A T 0K e 4458k ; (B)P1A3-LacZ,
P1A3-hVWF #F= P1A3-EGFP.

Fig.1 Schematic presents the constructs used in the ex-
periments

(A) F-bPRL, lentiviral transfer vector; (B) Diagram of the vec-
tor of P1A3-LacZ,P1A3-hVWF and P1A3-EGFP.

W DPRL A B 69 A AR R

R = BURE 2R G40 2600 75 . e B BORE F-
bPRL 145 JFkr pCMVAS.9 FIAL R VSVG 3
A EndoFree PlasmidMaxi kit (Qiagen) #E174fifk.
7E 10 em AHHIEEFR ML, 3 FpBTRH% 73 F 40 1
121 R e s e Bl i 1 293T 4. B Yemr— K, 40
MU L 40% 7247 . BAREL e 28 JR 3% I ProFec-
tion® Mammalian Transfection System-Calcium Ph-
osphate (promega)iatifll &5 (1) {5 FH 156 BH 5 384 B e
8 h J5 ZEERFE YL, A 10 mL BB /Y 58 42 55
FEW. e TR 3 d LIS, WIS IR H] 15 mL
BELOEH, 1000 r/min #5505 min, ZEEMMERE .
W R, 104 pm LR IR SR IE)S ., 4 C,
18 000 r/min #5.0> 2 h R aE .0 TR EFR B
T, FEVKIBHINA 50 WL Hanks W07 i 3 58 0%
B B R, RN T R, I T -80 IR
FAEHI.
123 mEFARFE HCLL 2908

JERYLHT— KA HCLL LB 7E 6 fLbR T, %
JE2 40%, BRI 2 K 240 L 5 i 35 1) 80%~90%
At =80 CrR I RE & T oK BRI,
A 1/1 000 polybrene (Sigma) ) RPMI1640 % 73
TR R 800 WL, Ko s BRI A B S el
(9 HC11 MR IEA 7 I 24 h J5 LB &
W, A 2 mL B ) 58 e BRI ARS8 8 h
J&, FIERHA AL I 56 755 10 em 40 S SR LA 4
REEFR. AER SR M AR AT R SR 10 AL,
WA FIZ AN T IR 22 52 5
124 =% PCRA&MABE AT bPRL &R 83
&

1.2.2

B 3x10° 4 HC11 411 bPRL-HC11 41
fifl, F Genomic DNA Isolation Kit (Foregene)&fift,
SEIRZH DNA. SR R4 0] 2 B 1 5 1 0 180 B R ik
¥ 5 LTR V4 K N2 FE A B-actin #E17 28 Y6 /E 7.
FEEER qLTR .mBA #15[4 FP-2 RP-2 . mBA-F,
mBA-R R A () A (L3 1).
ARG NGB T R EE A 2 A LTR Joft
1A bPRL FEH, PR 54 1 b PRL
SR8 DUBUR LTR 43—, i3RI A
ST EE R o PRL JE K (95 DAL
bPRI AP D= LTR ISV ;{E@j@%
1.2.5 =% PCR #&n bPRL & Bt 5% F KT

1 H) B 10° A~ HC11 4 ffg #1 bPRL-HC11 2
Jd, FH Trizol RNA fili#2 55l $2 & RNA, DNasel
b P B A% B LN 41 DNA J5, P Oligo dT A3
VIiHEAT SURG S SN AR TS 55 —BE cDNA. SR T4 %)
FE B XS LTR VL B-actin 1 ¢cDNA #1773
. 5> bPRL RN M mRNA 2> 785 H —4 LTR
JFH, THEARTS bPRL AEXF B-actin MR B .
1.2.6  SMIR A& B B ad 45 4 HC1L %9 fe F= bPRL-
HC11 Zmja

FEHT 1 d 7E 6 FLARER 12 FLA i 4n i, (75
B Y 214 8 2 2% 3R B 80%~90% . 5 Yk 5 SR
H Lipofectin™ 2 000 (invitrogene), % et 5 #21E
Z UL, $5 Y45 8 h B B IR, 4k
ZEEESR 40 h J5 AT DL E R IEAT B UM AT Bl R AT
Yefe (38 7 KK LacZ BYTEYE. 00T DL BB T
Ak 240 1t 3 2 40 A (FACS) K& EGFP BH %
et . sEAN M ES T RNA Hlif2.

127 A B-F3EHE Rk E R ETEGKTF
Mo SURAF 114 ik AR P1A3-LacZ #97%

16 12 LA, P1A3-LacZ 43 %) Gk i &% Yy &
HC11 40 F1 bPRL-HC11 40 ffirh, {§ 7 B-F 3Lk
Tr AR A G 8300 & (32 = K RG0039) #F 1744 8
R, ik p-2F ZUWH T I 1 20 LR B g i i €.
HAEE YL 48 h I, T BRI G T B gk
T e, Yot e B, 7R85 BEE T
WEL, ST e s A A2 H .

2 HRE5SMH

2.1 EHN HC11 Apap sl EZEFE#E NEE N
2 BUPG B R YL JS 19 HC 11 48 Bt (bPRL-HC11
M) B ZH DNA, LUI/NER B-actin FEHAE N2,
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iz Hl qRT-PCR (Real time quantitative PCR) X #§
BERHIEIT A LTR HEATH 0T E 1. B S AEA N
3L, LI PRE i PCR BIMERGPE. TRl —FEA
H, LTR 53 505 B-actin 73T XU FLAELFELL 2 BI
R LTR B9¥E DI B T I a8 h B
bPRL A1 X W% 47 P A~ LTR Fe 31, L
bPRL HI¥5 VUK LTR Fe 848 DU — . 1158
PAPEIV A MM EA bPRL JEH 2.6 P51

#* 2 qRT-PCR &S HMEMNERAS bPRL EFE#

¥
Table 2 bPRL copies in cell genomes were detected by
qRT-PCR
LTR quantity ~ B-actin quantity ~LTR copies/cell bPRL copies/cell
1.02x10° 3.92x10°
+7.2x10* +3.2x10* 32 26

2.2 HEZ ZEFE7E bPRL-HC11 b g &%

P HC HCI1 20 Mo A1 bPRL-HC11 40 Jf B
RNA, £ DNase 1 AbHH )5, LA Oligo dT 15N 5% 58
S AT I % AR AT 5 — 5% cDNA. 2R Taq-
Man ¢ YEHREN X ¢DNA H LTR il B-actin F) 43T
B4t . SEEAUF AR, —5%&
bPRL L) mRNA 85 L&A —A LTR J¥ 41, i)
bPRL ) mRNA %2 5 LTR 73> T80k R, XF &
TR UG & B, #E bPRL-HC11 4iiffd
bPRL ) mRNA #{#2ikF| T B-actin mRNA 53145
() 14% /247, TAE HC11 40 g oh L P 46 il A 51
bPRL HY5E A (K 2). X —&5 LI T Ir s
) bPRL-HC11 A REA SRR AL 2R SR

167 13.76
14
12
IS
E 10
g 8
Q
S 6
o't
B 4
27 0.05
0 T
HC11-bPRL HCI1

2 ¢RT-PCR #illl bPRL ] mRNA 7k F
Fig.2 bPRL mRNA level detected by qRT-PCR

2.3 bPRL-HC11 iRt LE B-BREH BT
BIHMNERENER

2GS FR B A A LR AR kL
FB-MEAE T N NFBREAMRL. I T
W bPRL-HC11 4 f e 754 2k 2L s e 1k a3l 1
(G 5k, FATMER T — R 5 1LE B-BE MR 8h

F-(PLA3)JE LR R AMIE I R 23R, B e UM T il i
Kl (lacZ) Mg A S (A5G H U 5L K (EGFP) FIN
I 58 M A S (hVWF) 43 5 i i AE
P1A3 T 3RAS FLA% R IK AR P1A3-LacZ P1A3-
EGFP #1 P1A3-hVWF (¥ 1, B). P1A3-LacZ #
P1A3-hVWF Z3 Jll B i 4% 4% HC11 21 ffs 1 bPRL-
HC11 400, # 45 #EH RNA, RT-PCR H48 4% 4h
VL DR AE PR 240 Jf P 1 2R3B K. L LacZ-qF Al
LacZ-qR A5IWY 14 LacZ 3K K B, L hVWF-F
FhVWE-R R 5| P04 14 VW F BEDH B, 4558 8
7R, B HEAE bPRL-HC1 T 40 i 22K 2 5
F HC11 A i 2235 (K] 3). X BB AR L R 5L
FI7E bPRL-HC11 i Y RIB BB A R EFL IR
Fi5: Bcasein JA BN F IR 3 P AMEEL R KL,

bp g
500 — ——
400—
3007 R s T — —B-actin
200—
100— — -—— —LacZ
100 bp + A B C -
bp
500—
400 [N—
3007 S — — — — Bractin
200—
- — —hVWF
100—
100bp + A B C -

E 3 RT-PCR #ill LacZ 0 hVWF #J mRNA 7K

A: P1A3-LacZ 2 P1A3-hVWF #% # bPRL-HC11 47 ¢ ;B:
P1A3-LacZ 2 P1A3-hVWF % % HC11 %8 f2; C: P1A3-LacZ
& P1A3-hVWF 5 F-bPRL 2454 HC11 #mfe; “+7: Mkt
T8RP AR AAR A BEARH PCR = 40 “=7: BIMEAT IR BpA R
B K AR A BEAR 4T PCR #9245 R

Fig.3 mRNA of LacZ and hVWF were detected by RT-PCR
A: bPRL-HC11 cells were transfected with P1A3-LacZ or
P1A3-hVWF; B: HC11 cells were transfected with P1A3-LacZ
or P1A3-hVWF; C: HC11 cells were co-transfected with F-
bPRL and P1A3-LacZ or P1A3-hVWTF;
PCR production with the template of plasmids;

“+”: Positive control,
“~": Negative

control, PCR production without template.

24 EZEABA/KTIEIE bPRL-HC11 4 A Bt 15 12
#LE B-BE R RIS FRIMIMNEERMRIE
FRLE AR P1A3-LacZ 43 S BIHEL g% HC11 4
Me (£ 3)F1 bPRL-HC11 41 f8 (5% 3), [AI A F-
bPRL 1 P1A3-LacZ 454 HC11 400 (3 3)1E
M BHE XS . 5L 48 h JE AT IR e, Kk B
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(3 3) 8%, bPRL-HC11 40l 3k B-2F 3L
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Table 3 Results of in situ 3-galactosidase staining

Exp. A B C A/B
1 51 41 51 1.24
2 75 38 148 1.97
3 16 7 12 2.29
Mean 1.83+0.53

¥ : A: P1A3-LacZ # % HCI11 %8 #f; B: P1A3-LacZ # #
bPRL-HC11; C: F-bPRL #= P1A3-LacZ $£4% % HC11 % &,
Notes: A: HC11 cells transfected by P1A3-LacZ; B: bPRL-
HC11 cells transfected by P1A3-LacZ; C: HC11 cells trans-
fected by P1A3-LacZ and F-bPRL.

JFCRE 24K PIA3-EGFP 43 5l B B 5 Y HC11
Y0 By A1 bPRL-HC11 40 B, 5] 5 A F-bPRL Al
P1A3-EGFP 5508 HC11 20 B A g BRI % BE . %%
U 48 b, REEIE LR AN, HETT FACS A
25 R (8 4), bPRL-HC11 ZHf T EGFP P
. B FLBE T A e LS50 1 EGFP Facs
R 235 SR Y5 78 2 (KA i B A i 2L 36 3R R A
bPRL-HC11 4 Jfd H i 2% 35 Be 0% A7 2500 i 2L o
SR TR B T ANEIE R k.

10 7

S

2

2 6 -

E

%) 4

2

) N -
O_V_ﬁ T T T

Negative control bPRL-HC11 ~ HC11

Contransfection

B 4 FACS #&ill EGFP PEIEZ
Fig.4 EGFP positive rate detected by FACS

3 Wit5mE

TE RNA 7K1 K FEBiE bPRL-HC1 42
it B 25 15 3l Ja T AR R i 3R GK S 5
V6 K B BAAS TR Y 41 i R0 SR e G 44 g
(Y LA, P T B SR A G AR A A Sk e G 17
SR BE AP — B 22 5%, R R L%
) S g 45 R AT LU AR A — S H N E,
(BRI A P 8] 3.5 3 TR 4 v R s

IS5 0 B AE FL AN L I AE bPRL-HC 11 4 i F1
HC11 4 rh i 2R ik 22 5, b ih Ye s ad o 91k
ARSI E S, AU IS5

KB FLR AW SN 22 A = S R TR 29
0P, S ol = W S W N (A 11 =1 € e
Rt SIS, R Canw A L) ER K
B AR, B K S FL R A ) B 75 T B4
AKE AT FW 77, wbE R, R, #EAK
YL Z T, W2 FLR b R A A S
R 365 E 7L B R Sk ek AR I A k. FRATT Y
bPRL-HC11 4l ffd RE 9% 78 20 M K 1 R iF 5% 5L
S50 B RS T AN R A ek SR s At
R AP A 20 RA Y, & AR T A B 3% 5 i LA I HL
T8 T SRR, R A RO fR PR T — A
07 P A4 RS 7Y
BB RORMYEER L, BB AE
EEPCS R N D F YN
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