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The Effect of FSH on the Expression of skp2 in Cultured Immature Boar Sertoli Cells

GAN Rui, ZUO Jing, ZHANG Guo-sheng, ZHU Feng-wei, SUN Yan,
WANG Xian-zhong™ . ZHANG Jia-hua
(Chongqing Key Laboratory of Forage & Herbivorous Livestock ,
College of Animal Science and Technology , Southwest University ,Chongqging 400716 ,China)

Abstract: The objective of the study was to identify whether FSH regulated the expression of
skp2 mRNA and protein via the Ca’" influx, cAMP and extracellular signal-regulated kinase
(ERK1/2) pathway in cultured immature boar Sertoli cells. In the study,cultured immature boar
Sertoli cells were used as material,and Western blot and Real-time RT-PCR were used to detect
the expression of skp2 protein, p27"! protein and skp2 mRNA, respectively. FSH(50 ng «+ mL™")
increased the protein concentration and the mRNA abundance of skp2 from 15 to 90 min (P <C
0.05). FSH activity was peaking at 30 min, compared to control (P <C0. 05). Both FSH
(50 ng » mL ") and Forskolin(10 pmol » L") increased the level of skp2 protein and mRNA (P
<0. 05) ,and reduced the expression of p27! protein. Rp-cAMP, Verapamil and U0126 reduced
FSH-induced the expression of skp2 protein and mRNA, but increased the expression of p27"!
protein (P<Z0. 05), however Rp-cAMP, Verapamil and U0126 alone had no significant effect on
the expression of skp2 protein,skp2 mRNA and p27"" protein. The result indicate that FSH reg-
ulates the expression of skp2 via affecting the production of cAMP,Ca’" influx and ERK1/2 acti-
vation,and the expression levels of skp2 and p27"* protein is negatively correlated.
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Table 1 The sequences of primers
E 37| 7515 J¥ 360 E /bp 7 BE /bp FEF(5'-3")
Gene Sequence number Sequence position Product length Sequence
F. CTCCACCAACTAAGAACGG
18S rRNA NR_002170. 3 621~993 373 ) o o
R: GACGGACCAGAGCGAAA
F:ACCTCCAACACCTATCCC
skp2 NM-001171755 1 014~1 339 325

R: CCTGCCTACTTTCCCTGT

L9 ZitoHm

USRI 3 4T R T+ SE %R
SPSS 16. 0 One way ANOVA FI Tukey’s post hoc
test PTG 0. P<<0. 05 MiE W2 R B . Wd
AR FRFRR2ES BE,

2 F R
2.1 RNA HIEEZMHEREN

M 1A LLE M RNA Bk 23— R85 R4
HRH) 50 B 2 0 A A AR RO BA 52 L BT LAYE 2 )
28S.18S, Horp 28S [ BE N 18S Y 2 5,58 AR
WA EERE. HE—H KNSR OD fH, ODy,/
ODyso #E 1. 8~2. 0 Z 0], R ] RNA 9 4 B 5, 7]
LT T =205 47

1I~3 REHMT

1-3. Represennt sample numbers

1 RNA EEMERN

Fig. 1 The integrity detection of total RNA

2.2 PCR ¥ 1
M 2 7] LA R skp2 F118S 5]
Yit4T PCR Y14 .78 325 bp Y 3 1 —J% skp2
Zity (X 3 5K S A L B0 2 4571 ) . 7€ 373 bp
WY B T — 45 18S Al B UM ARAF . &0 ¥ Uk
SN H B .
M 1 D) 3 4 5 6

bp bp
skp2 300
o 325
100
185 300 a7

1~6. RFEH G5 s M. DNA X4 F BT & A
1-6. Represent sample numbers; M. DNA marker
E 2 PCR &R

Fig. 2 The results of PCR
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fF. DME—FEGHEAT 1011077 10 B » il /F 4
i 2. AL 3C [T DL BEL I 5 fE Oy =
—3.5182+17.658,R* =0. 996 8, ix & W il & 1 1
R AT LU R A



768 BoMom OE ¥ 42 %
00.000 00.000 T
< [
50.000 ‘ 00.000 : | | .
00.000 | AT
50,000 1 /_}" 00.000 y . ¢ ‘
[ ||
00.000 1 f /r 00.000 ; ; /.-" '/,l
é 50.000 / o‘i l ,/ ‘
00.000 ! ! y
<1 00.000 < | | | / / fi
50.000 ’/ 00.000 T T T I {‘;er—
0000 + t t 0.000 T ﬁ(f SEes
50.000 ! i
00.000 T
00.000 - 1
~150.000 T . T . .. -200.000 7T T B T
0123456789 11 13 15 17 19 21 23 25 27 29 31 33 35 0123456789 11 13 15 17 19 21 23 25 27 29 31 33 35
¥ EL Cycle AL Cycle
A B
= 30
= 25
= 20
o
1155
=10
y=-3.518x+17.658
R*=0.996 8 13
L ] ] 0
-3 -2 -1 0

B4 Dilution index

C

Al skp2 BEYIEEHZR B, 18S SE Y25 C. skp2 A IR VE H 2k 4]

A. Linear curve of skp2 gene; B. Linear curve of 18S gene; C

B 3 IEAEE PCR ¥ 15 fh £ B FAR 4 H 2
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Fig. 3 Linear curve and standard curve of fluorescence quantified PCR
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e -
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E d
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same as below

B 4 FSH £ A A [ At iE] 3¢ skp2 mRNA #13F & #9500

Fig. 4 Time dependent in the expressing of skp2 after FSH treatment
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f5(P<C0. 05) . fH 5 5l FSH /E 6 i % 2 5+
(P>>0.05), Rp-cAMP (20 pmol » ') 5 FSH #t
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SRR T 43.35% . fH Rp-c AMP S 4 J i % T
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sion

¥}
o
o
<

15.004

5.00

skp2 mRNA A} ik i
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S
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<

2 0.00
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Fig. 5 Effect of cAMP-PKA on FSH regulating the expression of skp2 and p27**
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Skp2 L— 000~ ee—
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B-actin
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A,B. Represent protein and mRNA, respectively
B 6 Ca** Xf FSH i skp2.p27" & ik 851

KACE S5 X IAA B T 7. 14 f5 A Ca® 8
EHH] Verapamil J5 6404 skp2 mRNA fK
A TR R AL FSH Sl FIEF Y 67. 45 % (P<<
0.05), Verapamil B4 F Bt F skp2 mRNA
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§ 20.00

g 2

¥ E a

Hré Z 15.00

—

£Z b

= & 1000+

Z o

Sy

E 2 500

32

> E C l—ﬁﬂ
A e mm— T T
FSH - + + -
Verapamil - = + +

Fig. 6 Effect of Ca’" on FSH regulating the expression of skp2 and p27*"!
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770 E )

/

E oz & 12 %
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FIE LW B (P>>0.05),24 U0126 5 FSH 4t q]
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B-actin "N PR T —
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A
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B 7 ERKI1/2 7 FSH i@ skp2.p27""' ik g1 A

YEHIBT skp2 mRNA BB TR, 5 FSH §uh
YEH A FE AR T 53. 0% (P<C0. 05) ,

20.00+
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Fig. 7 Effect of ERK1/2 on FSH regulating the expression of skp2 and p27*'
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TEIE & 620 L J 39 b skp2 BOKFAE S AT G2
Wife e AE GO GL o iy & B AR D, skp2 1R E
PR3 i skp2 78 20 S5 I AS [R) B Bk P 22 5 10
BRI, A skp2 7640 A A T i K P 2 #Z
B 9 AL A0 52 R (H A e B FSH AR
SCHREAN LS LA [E] AR ) 0y i 5 T skp2 R ELFI
mRNA 4§ % ik, Katz 7 15 %) f& b B 3% 19 R
NTH3T3 F1A Hela 41347 U85 5 % B skp2 Y
IR BN T F AR X R skp2 TESE AL
5 240 10 J&1 4 b B8 7K R RE 52 3 B SRR S S K

AIRE A cAMP f)38 3557 Forskolin { iF T
skp2 3 FIAI mRNA {235 TAA cAMP #0551
Rp-cAMP 14| 1 skp2 # FI A mRNA f335, iX
FW cAMP 982 5 7 FSH i T 19 skp2 33k 19
. RATHOW BTSSR R W] FSH 7] LU i cAMP
M Ca™ #7G ERKL/2, i R4 i A 3 50 . A A
FEATTHT A 25 2R o A A — s VR B 1Y cAMP 1] L)
fiE 3k PCNA (Proliferating cell nuclear antigen) 11 skp2
IR X A B2 5 AL N — € 7K P cAMP RE I 1Y
Rb (IR AL, & A= K w19 Rb n] DU i skp2 %
SRR AT A o

FEAI P A L8088 38 38 410 1] 77) Vera-
pamil J5 .35 B R B Verapamil 38 52 52 Wi 40 i P
Ca® " He B2 107 52 W) 1 52 0L S H 4l i op skp2 2R R

mRNA [ £E, X LW, Ca® WK EES 5 T skp2
IR T . FRATTHT A T A R B, A S AL A Y
WL FSH 5Z K455 B THESE cAMP 77 E 36
AT HE Ca® " NS . Ca®t N Z B AR E T
skp2 1 K3k, Wl HE 2 Ca®' BB WIS calmodulin Al
CaM il . {2 CREB %5 8% 3% K i B 12 1k . F 1M
SR skp2 B SR AE R

A A ERKL/2 /g8l 77 U0126 B
W L35 1 O R s R ] ERK1/2 1 7K F BE AR
2 AR T FSH %5 /9 skp2 & F M mRNA 93k,
ERK1/2 Z Fr LAREARE #E skp2 mRNA )ik, 3%
WA TE G1/S 7, ERK1/2 fgid 13 c-fos Fl c-myc
WY cyclin D1 {9 4% 5%, 3% H B2 #F CDK2 [ 5% i Fll
CDK2 H thr160 (@R Ak . T skp2 193Kk g T
MEK/ERK %} cyclin D1 ) 3 ik fl Rb Ay #§ i
B AREERGA K ERKL/2 i a] DL skp2 1
HEKF .0l figS ERKL/2 8 OIS iR A #7346
K7 eIF4E (Translation initiation factor 4E) fJ 7&
i MNK1 f1 mTOR/p70S6K, gt i i 5 skp2
R B N B S A A O FRATT AT 8T Y
FAWEM, cAMP Fl Ca®" N i il LG ERK1/2,
1 HE R ERKL/2 225 7 A7 5% 52 0 5355 40 i )4
W IR A X B FSH fig i 12 MEK-ERK-RSK
R skp2 mRNA B 35,5 T 5 41
F S8 B

TEARTR 25T AR A I skp2 25 1 A9 [ I 4
Rl 1 p27 R IR R T skp2 B H A KOF



6 14 o B4 FSH Xk SM S F2 4755 S IS HE AL skp2 2235 (9 5 771

5 p27" g 4 %, X 5 PC3 (Human prostate
cancer cell lines) 4l 4 p27""' (1) F ik /K5 cyclin
D Hl PCNA {3235 K P B 5 A A A1 5tk —
A R FSH ] g3 o e 5% 0B Je 9 b 7 2098 45
skp2 7K AR 3 p275" (1 R A o 2F 10 9 T 2 i
.

4 &

ARG RO — VR EE /) FSH AJ L) LA (] 4 6t
77 5T skp2 mRNA FIE 1K1K FSH A #8
it cAMP [y =R FEE Ca®" 1 P9 3 0T ERK1/
2 9k, Ifiat ERK1L/2 9865 S skp2 (13K 40
il skp2 BYZKSE5 p27 1y 2K S i AR 56
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