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Effects of Estrogen and Prolactin on Casein Synthesis of Bovine

Mammary Epithelial Cells

JIN Yaya, LI Dabiao*, SUN Mei, MU Xiaojia, CAO Yue, HAO Yihong

(College of Animal Science, Inner Mongolia Agricultural University, Key Laboratory of Animal Nutrition
and Feed Science at Universities of Inner Mongolia Autonomous Region, Hohhot 010018, China)

Abstract In order to explore the effect of combined addition of estrogen and prolactin on the synthesis of
casein in dairy BMECs (bovine mammary epithelial cells) and the mechanism of action, the research team conduct-
ed a combined addition experiment based on the optimal estrogen and prolactin concentration screened in the early
stage. The total amount of estrogen and prolactin added is 300 ng/mL. According to the ratio of the two additions,
they are divided into test group I (control group, no estrogen and prolactin), test group II (estrogen:prolactin=5:1),
test group III (estrogen:prolactin=2:1) and test group IV (estrogen:prolactin=1:2). MTT method was used to de-
tect cell proliferation; qRT-PCR method was used to detect casein synthesis, mTOR signaling pathway and JAK2-
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STATS signaling pathway related gene expression; Western blot method was used to detect the levels of a-casein
and B-casein in cells. The results showed that compared with the control group, the test groups II, I1I, and IV signifi-
cantly increased the proliferation rate of BMECs, and increased CSN1S1, CSN3, AMPK, PI3K, AKT, mTOR, elF4E,
JAK2, STATS, ERfS and PRLR in BMECs. The test group III and test group 1V significantly increased the gene ex-
pression level of CSN2 in BMECs (P<0.05). Compared with the control group, test groups II and IV significantly
increased the expression of BMECs a-casein and B-casein (P<0.05), and the expression of a casein increased by
22.7% and 38.6%, respectively. The protein expression increased by 62.9% and 102.9%, respectively. The expres-
sion of B-casein in group Il was significantly higher than that of the control group (P<0.05), while the expression
of a-casein was not significantly different from that of the control group. Based on the results of cell proliferation
and casein expression, the combination of 100 ng/mL estrogen and 200 ng/mL prolactin in test group IV had the

best effect on promoting the synthesis of BMECs casein.
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Table 1 Primer sequences

£ ! GenBank & 35 K /bp

Genes Sequences GenBank accession No. Length /bp

GAPDH F: 5'-GTT TGT GAT GGG CGT GAA C-3’ XM-001034034.1 177
R: 5'-CAG TCT TCT GGG TGG CAG TGA T-3'

p-actin F: 5'-GCC ATG AAG CTG AAG ATG AC-3' NM-173979 124
R: 5'-CCT TCT GCA GCT CAG ATA TG-3'

UXT F: 5'-CAG CTG GCC AAATAC CTT CAA-3' NM-005163 224
R: 5'-GTG TCT GGG ACC ACT GTG TCA A-3'

CSN1S1 F: 5'-TTC CCT CTT TCA TAC TGT GAA GTC GT-3' NM_181029.2 192
R: 5'-GGC TAT GGC TCC TAA GCA CA-3’

CSN2 F: 5'-AGC TCT CCA CCA GTG AGG AA-3' NM_174528.2 116
R: 5'-GCA AGG CGAATT TCT GGT AA-3'

CSN3 F: 5'-CCA GCT GCA GTT AGG TCA C-3' NM_174294. 148
R: 5'-GGT GGA ATG GCC ATA AAT GAT-3'

AMPK F: 5'-TTA CTT GGC AAC GAG CCC AC-3' NM-001167633 98
R: 5'-CCC TGG GAG TTT CAG CAA C-3'

PI3K F: 5-GGT GCG AGA GGA GTG GAC AA-3' NC_041784.1 117
R: 5'-CGG GAC AGG TGG AAG AAC AGC-3’

AKT F: 5'-CCT GCT CTC TGG GCT ACT CAA-3’ NM_005163 210
R: 5'-CAC GAT GCT GGC GAA GAA-3'

mTOR F: 5'-TGT GGA GTT TGA GGT GAA GC-3' XM_002694043.1 199
R: 5'-ATT ATC AAA GAA GGG CTG CAC-3'

STATS F: 5'-TGT GGA GTT TGA GGT GAA GC-3' NM_001012673 203
R: 5'-ATT ATC AAA GAA GGG CTG CAC-3'

4EBPI F: 5'-GAA CTC ACC TGT GAC CAA GA-3' BC120290.1 302
R: 5'-CTC AAA CTG TGA CTC TTC ACC-3'

S6K1 F: 5'-ATG AAA GCA TGG ACC ATG GG-3' NM- 205816.1 101
R: 5'-CCG GTATTT GCT CCT GTT AC-3'

elF4E F: 5'-GAA GAC TTT TGG GCT CTG TAC-3' NM-174310.3 82
R: 5-'CAG CTC CAC ATA CAT CAT CAC-3'

JAK2 F: 5'-CAA GAC CAG ATG GAT GCC CAG-3' XM_005209981.4 103 101
R: 5'-ACT CGA ACT GCT AGG TCTCTGA-3'

ER-a F: 5'-CGG TGG ATG TGG TCC TTC TCT-3' 749257 187
R: 5'-AGG GAA GCT CCT ATT TGC TCC-3'

ER-p F: 5'-GCT AAC CTG CTG ATG CTC CTG TCT C-3’ EU847291 220
R: 5'-GCC CTC TTT GCT CTC ACT GTC CTC-3’

PRLR F: 5'-GAT GAC TGT GAG GAC CCA GCA-3’ NM_174155 165
R

1 5-AAG GCC ATG TGG AAG ATT TG-3'

200 pm

E1 #{tFHIBMECs

Fig.1 Purified bovine mammary epithelial cells
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STATSHE PRI ek I 25 vy TR SR T4 AN AH ; X 5e 1120
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234 A4 AE242PRL *FBMECs E2f2PRL% 4k
ABA KL A HH 78] %, 5TV BMECS

= 200 um

El2 BMECs®ERALE
Fig.2 BMEC: identification by immunofluorescence
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] — 2B B b v AS & A8 [F) 7 B R R 22 57 B 25 (P<0.05); & M R 7 BE R om 2 5R B2 (P>0.05)

The same group of data without the same letter in the shoulder indicates significant difference (P<0.05), while with same superscript means no signifi-

cant difference (P>0.05).

E3 (A& RME2FPRLITBMECSsEAZR AT
Fig.3 Effect of mixed supplementation of E2 and PRL on proliferation in BMECs
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The same group of data without the same letter in the shoulder indicates significant difference (P<0.05), while with same superscript means no
significant difference (P>0.05).

El4 HERME2FPRLIBMECSES & 8 & RE E RIEHIF200
Fig.4 Effect of mixed supplementation of E2 and PRL on mRNA expression of casein in BMECs
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E5 {HERME2FPRLITBMECs mTOR{E S8 X EE mRNARIARIF0E
Fig.5 Effect of mixed supplementation of E2 and PRL on mRNA expression of genes involved in

mTOR signaling pathway in BMECs
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The same group of data without the same letter in the shoulder indicates significant difference (£<0.05), while with same superscript means no

significant difference (P>0.05).

El6 fHARME2FMPRLIIBMECs JAK-STATYE S i@ B H X EE mRNARIZHIF 0T
Fig.6 Effect of mixed supplementation of E2 and PRL on mRNA expression of genes involved in
JAK-STAT signaling pathway in BMECs

—_
W
1

mRNA relative expression
(e) —
n =)
1 1

[=]
1

s He

>

E=& ER-a
=3 ER-B
PRLR

R k)

I 1 II 1v

T T
TSR IS T\

] — ZHH B b v AN & A8 [F) 2 B R 22 57 B 25 (P<0.05); & M [R) 7 BE R os 22 SR 2 (P>0.05)
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significant difference (P>0.05).

El7 ‘HERME2FPRLITBMECsFIHEFL R Z A HE X EEmRNAFIERIF/ AT
Fig.7 Effect of mixed supplementation of E2 and PRL on mRNA expression of hormone receptor in BMECs



SV A 2H A R M AT A L ZN 92 FLR L B I B 1 R S 2323

a-casein  W—_N e o Se——

Preascing - - D

practin ST cam——
B e

I I

0.8 =

0.6 b

0.4

a-casein/B-actin

0.2

O et
I 1I 1 v

11T v

0.8 = a

0.6 —

0.4

B-casein/B-actin

0.2

0 —
I 1I 1 v

[i7] — ZEL 50405 I A o S A ) S B R 22 5 B35 (P<0.05); Skl [ 7 BF % R 22 R AR B3 (P>0.05) .

The same group of data without the same letter in the shoulder indicates significant difference (£<0.05), while with same superscript means no

significant difference (P>0.05).

El8 (AARME2FMPRLITBMECs B %5 A RiX 28951
Fig.8 Effect of mixed supplementation of E2 and PRL on expression of casein in BMECs
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