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Cloning of Yak Cyclin D1 Gene and the Effects of IGF-I on Its Expression in Sertoli Cells
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Abstract: The aim of this study was to clone the CDS of yak (Bos grunniens) Cyclin D1 gene, to
analyse its biological characteristics, and to research the effects of insulin-like growth factor-I
(IGF-I) on Cyclin D1 gene and protein expression in Sertoli cell (SC). The testicular samples
were collected from 5- to 8-month-old healthy yaks for isolation and culture of SC. The Cyclin D1
gene was cloned by RT-PCR and its biological characteristics were analyzed by ORF Finder,
MEGA7. 0 and DNAMAN. The expression of Cyclin D1 protein in SC was localized by immuno-
fluorescence staining. IGF-I1 was added into the culture medium of SC in the concentration of 0
(control), 25, 50, 100, 150 ng » mL."', and then the relative expressions of Cyclin D1 mRNA
and protein were detected by real-time quantitative PCR (qRT-PCR) and Western blotting,
respectively. The results were as follows: 1) Yak Cyclin D1 gene (GenBank accession number:

KY 420723) had the high homology with other species. 2) Cyclin D1 protein belonged to nuclear
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protein because of high fluorescence intensity on cell nucleus. 3) The level of Cyclin D1 mRNA

in 25 and 150 ng » mL ™ 'groups were not significantly different with the control group (P>>0. 05),

while 50 and 100 ng « mL." ' groups were significantly higher than other groups (P<C0.05); the differ-

ence of Cyclin D1 protein expression between 100 ng « mL ' group and the control group was not

significantly different (P >0. 05), however, a significant difference existed between 25, 50,

150 ng * mL™' groups and control group (P<C0.05); the relative expression of Cyclin D1 mRNA

and protein were all reached the highest levels when IGF-I was 50 ng * mL™", which were 1. 65

and 1. 20 times higher than that of the control group, respectively. The results suggested that

Cyclin D1 gene was highly conserved during evolutionary process; IGF-I could regulate the ex-

pression of Cyclin D1 in SC and its optimal concentration was 50 ng « mL ™',
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reproductive technology, ART) J& #2 & H 24 K i
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1 6 (Cyclin-dependent kinase4/6, CDK4/6) 45 &,
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AR B4 A0 A BB 248 B 98 45 1 (Phosphorylation retino-
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FW, Cyclin DI A 3 52U ] J57 40 i 1) 38 58 -3 1
AT KNI T A Cyclin D1 SEPH (38
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tor Receptor, IGFR) B9/ B, 22 AL 32 437 40 it 335 7 R
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T BN 75 %00, IGF-T 6 4 15 28 70 56 41
4 1E 5 AR B T RE U7 T 4% A5 T SLAE AL AR IGF-T
S 7 R 95 52 R SRR AN L b R A SC B I R IB AN
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40 15 3% 4 (Thermo, 3 ), PCR ¥ (Rio-
Rad, ) .9¢ 6 E & PCR 1% (Applied Biosystems,
3D 88 9% B 64 B8 (Olympus, A 4) ; DMEM/
F-12 5 24F 1f.3% (Fetal Bovine serum,FBS) (Gibco) ;
TR P18 L JBS I 1 9 L 3 5 R 1 L IGF-1(Sigma) 5
A RNA H2EUGR #) & (Omega) 5 2 5 ik #) & . Go-
Taq Green Master Mix (Promega) ; i [0 i 32 1] &
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(GenStar) ; SYBR Premix Ex Taq™ II ,pMD 18-T
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R WA e 5~8 F i U B B oAy 24 52 AL S 4 200 i 1) 38
B o A B AR B S2ORURE B . RIS AR AL S B A
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Sy BRI 5 % E 2% M. D. Anway 0V H H.
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FLT ML, 20 mmol « L™ Tris-Hel {38 40 B FIL
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ks 77 LAl A0 40 M. 75 &% 10060 FBS i 85 55 W 85
FEANML . A0 M A & 80 %0 LA L@l A i, T 0. 25001
Jige T 0 A 200 B 98 R 00 M %% Bl 5100« mLT L
R i 3R 48 hy R A Fasl e 25 40 Mo b 2% J5 1 % @
i
1.3 5|#igit

HIE GenBank H1 4= (Bos taurus) #) CyclinD1
N Bactin ¥, I H Primer Premier 5. 0 #4511
FeH 1) CDS FF 819 1 514 Cyclin D1-C, 90 & &
K514 Cyclin D1-Y Hl B-actin N 2514, 519 F
PR SN S S /NI R N A K7/ DS R A R A
=1,

Table 1 Primer sequences of target and reference genes
519 514175 (5'-3" P RN/ bp B KR/ C
Primer Primer sequence Product size Tm
Cyclin D1-C F. CCCAACCATGGCACACC 1009 60
R. CCCAACCATGGCACACC
Cyclin D1-Y F. CGGTGTCCTACTTCAAGTGTGTG 148 60
R: GACAGGAAGCGGTCCAGGTA
B-actin F:AGGCTGTGCTGTCCCTGTATG 200 58

R:GCTCGGCTGTGGTGGTAAA

1.4 B4 CyclinD1 EEMZEREYEEFESH
MF AR SC AR E 80% LU I @il A B, 42 B4 i
M RNA L F % 58 % cDNAL & T k4 —20 C.
AR . LL cDNA J#itz, Cyclin DI-C K549
#47 PCR ¥4 . WK £ : cDNA 2 pL, B R #5]
Y4 0.5 ul, GoTaq Green Master Mix 10 pL,
ddH,O 7 pL. KRR 495 CHiZE M 5 min; 95 C
A5 M 30 5,60 ‘CiB ok 30 5,72 “CHEMf 1 min,35 PF
;72 °C 5 min, PCR =¥ 1. 5% 55008 W8 58 I ik
A1 HL UK X B B 2% 24T IS ML B 24k S i DNA
5 pMD 18-T Vector A% 2 . 55 YL ] IM109 Ji& <2
AU, B 2 AR DB 3% 2 LI TAY TRA
R AT Y o I F T8 B2 S K A SR AT PR X
HAEAT AW A5 B % 4y Br. AL NCBI 7€ 26 8
Open reading frame finder (ORF Finder) X} 3& X i
AT IR B 2 HE (Open reading frame, ORF) 43 #7;
H MEGAT7. 0 8 . >R F 4842 (Neighbor-Joining)
20 R G HEALRY  F ) DNAMAN X 4% B2 F 48 5

TR 1) TR D AT 43 AT
1.5 M@ ikitENEARKRIEHITENM
PEHALAL J5 9 HE 2 SCL K 4 i 2% B2 S 5 X
10° « mL ' BEATAIMIC K. K53 48 h R AN Z R
F S ) 2 20 B, B T VKA . 4 °C i 15 0. 5 Tritonx-
100 %4k 1 h; 1 %BSA # & i 3H4] 2 h; CyclinD1 $t
PR R (L = 100) 07 5 40 A, VKA 4 Cid s — i fi
BEW (L = 100) I E 4L . %7 2 hs5 ng « mL™" 19 DA-
PL Y4l A% 3 min; & T8 B 28 % W G T 411 .
AR 7] F] PBS #4535 ) e v, B U005 & )5 07 b
JeHRAE .
1.6 qRT-PCR #ifll CyclinD1 £ F %K%
PSR IS HHE 4R SCL L 1X10° « mL™" 9 41
o B AR T 6 fLAR b L AR ALAERD 2 mL 20 i
1595 24 WO 236 4k F #5 ak D JR L mA TGF-1,
i L2k BE 43 ) 0.25.50,100,150 ng » mL ', &
ANMREE 3 ANE A 24 h 5 SR ML B RNA, IGF-1
AE FH 1) AR 405 46 2 S8 AL S 400 i 43 2 S B I
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Fe sk JE # cDNA W 2 200 ng » pL 'l 2
qRT-PCR #:M CyclinD1 mRNA {3k, MK
#:cDNA 1 pL, EFHE5I# 4% 0.5 pl, SYBR
Premix Ex Taq™ [l 10 puL,Rox Reference Dye Il
0.4 pL,ddH,0 7.6 uL, 3t 20 uL, JRE 4495 C
A ME 30 595 CAEME 5 5,60 Cil k 34 s, 3k 40 4
(EEZ
1.7 Western blotting ¥ ill] CyclinD1 & B & iA
OB IR SR AR R4S 106 i [R] 4 HC A
S E . FARME BT SR B R (450
3 TIRA & T 100 CilR4E . & 10 min, A
JoT FE 53 A8 5 ARV R B 2 5T TR SR N M T M A L
PEATHL K435 s 7F 300 mA H 5 HLIE A1 T - 45 B e
R MEAS S PVDE B L 5% 5008 05k i
R REES P 2 hi Cyelin D1 Hiidk 4 CHREF S8 —
PUH IRIFE 2 h i k2% &t i W (Electroche-

A. JEAR SC; B. =4t SC;C. Fasl A ;D. BHPEXT R

mi- luminescence, ECL)## Y6 i 6, X 56 F %G, A
it = S B
1.8 HEHH

% FH SPSS21. 0 %t Cyclin D1 2 H f1&& 1
FAH AT 2R3k B R AT B8 PR R O 22 03 B, AH N R s K F-
HEEEE AR fER (X ESE)" /R, P>0.05 K
ZHRARE,P<0.05 hEREE,P<0.01 HER
ETE N

2 & R
2.1 BHEATHAMEFRELEE

afi b 55 R R AR 4 SCU- 1 A) =1L SC
(B 1B, AR BAF. Fasl %5 40 i fb 2= 5 BoR
Fasl 8 FI7EIZ A0 M 218 2B (B 1 O, B M g
e L I OO c: B A B Bl o ol R )
R S LS R A M

A. The first generation of SC;B. The third generation of SC;C. Positive staining for Fasl;D. Negative control

Bl BHEAXHARMEFRMETE (FRR:100 pm)

Fig. 1 The cultivation and identification of the yak Sertoli cells (Scale bar: 100 pm)
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Cyclin D1-C # 47 RT-PCR $" 84 J5 . B iS b 15
iz FL ik ks TUIAVE A B OO Ak (| 2) . A
FH NCBI 7E £k %4 BLAST Xf $f #2 J5 19 )% 90 347 1
X}, Cyclin DI-C ¥ 7= ¥ 3 5 4 B9 CyclinD1
(NM_001046273. 2) J7 51K 99 %o AL, HF4E4F Cy-
clinD1 J¥ % #£ %8 & GenBank, & % 5 %
KY 420723,

ORF 7 Hr &8, iz L H 4 5 X K 888 bp. 2 If
RS FAE 8 bp b, 2k %S 7E 895 bp &b, g i
295 NEIERR . RGO R BoR (B 3) 4EF
Cyclin D1 He R 598 4 548 FUK 40 10 26 400 R e
ICHIIES I EE S/ AR PN TP S-S Sl
A R 43 B 45 SR R W1 (3R 2) 4E 4R Cyclin D1 B 1R
e 50 Al 5 AR R AR e, o 99. 9% 5 A
MK 92, 2% . #E4 Cyclin D1 & 58 )7 91 [F)
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& y ? =1 31 £ o 0
Wb 5 8 R FUK B TR B 1009, 5 A 5 Bos s NMOOIO462TS
N N - 100 ], Lo
0] IEJ //}?\Ti j\] 93.5%., 9 Y4 Bos indicus(XM019954950)
A US4 Bos grunniens(KY420723)
99 k4 Bulalus bubalis(XMO006072357)
65| 100 L—IIH"A Capra hircus(XM018043271)
bp 4526 Ovis aries musimon(XM012117558)
82 B Sus scrofa(XM013994006)
2000 4]00[:}15% Oorcinus orca(XMO004278047)
FEEIK Lipotes vexillifer(XM007465972)
1,000 Jik Felis catus(XMO011287102)
750 AN Homo sapiens(NM053056)
500

—
0.01

3 CyclinD1 EH RS # L H
Fig.3 Phylogenetic tree of Cyclin D1
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100

M. DL2000 DNA 73 7 it b5if s 1~2. Cyclin D1 37 2.3 Cyclin DI EEZE SC H K5 E
7

M. DI2000 DNA marker; 1-2. Cyclin D1 RT-PCR products 2 B 722 9 e .7 (Bl 4) . Cyelin D1 # I #E SC
2 4E4 Cyclin D1 EE ) RT-PCR 7= 4 8 5k 45 MIA% b v 2238 0 4 40 M A b SR s Gk L 7E SC i
Fig. 2 Agarose gels electrophoresis results of Cyclin D1 RT- O 5k

PCR products

2 BEFENAREYHE Cyclin D1 EEF IS EBRF 5 EIRE %R

Table 2 Homologous comparisons of nucleotide and amino acids sequences of yak Cyclin D1 gene with that of other species

%
Wh GenBank # 35 WA R )y 3 [ FAETR )Y 5 [ 5 1
Species GenBank accession number Nucleotide sequence identity ~Amino acid sequence identity
w4 Bos taurus NM 001046273, 2 99.9 100. 0
J 4 Bos indicus XM _019954950. 1 99.9 100. 0
IK 4= Bulalus bubalis XM _ 006072357, 1 99.0 100. 0
48 2F Owis aries musimon XM 012117558. 2 97.7 99.3
W2 Capra hircus XM_018043271.1 97.5 99.3
W5 Sus scrofa XM_013994006. 1 94.5 97.3
R85 Orcinus orca XM_004278047. 1 94. 6 95.9
H & HK Lipotes vexili fer XM_007465972. 1 94.5 95.9
B Felis catus XM 011287102. 2 92.5 95.6
AN Homo sapiens NM _053056. 2 92.2 93.5

100 pm

100 pm 100 pm

A. Cyclin D1;B. DAPI;C. & kg

A. Cyclin D1;B. DAPI;C. Merge

4 4$EH SC Cyclin D1 ERFRFERER AT AL (4R :100 pm)

Fig. 4 The detection of Cyclin D1 protein on yak SC by immunofluorescence method (Scale bar: 100 pm)
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2.4 IGF-1 3144 SC 1 Cyclin D1 mRNA #JiF35

IGF-T YEH TSR 35 19 SC. XF 3R A5 (14 #F & i
T qRT-PCR 43 #r . 45 3 W n (B 5) : IGF-1 ¥k J& Ky
25 1 150 ng * mL "B}, Cyclin D1 mRNA % ik i
SR 2% BN B (P>0. 05) B & R IAL . 5
HRIAWE s IGF-1 ¥ £ 50 #1100 ng « mL~ ' i,
Cyclin D1 mRNA £k i F & T HM L4 (P<
0.05), Hd 50 ng « mL "2 A9 KA B F . o IR
H 1. 65 %,

3 1.8- c
o S 1.6
:@ 2144
O d
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Qe
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] 304_
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§ 0' T T T T
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IGF-I¥¢ % /(ng'mL") IGF-I concentration

AR FHFEREF B EP<0.05) ;MR FHERERERE

Z(P>0.05), FIA

Different letters mean significant difference (P<Z0.05);

same letter means no significant difference (P>>0. 05). The

same as below

5 ZAREMRE IGF-1 Xt Cyclin D1 mRNA 33 (9 2 g

Fig. 5 Effect of different concentration of IGF-1 on Cyclin
D1 mRNA expression

2.5 IGF-13t4E4 SC /1 Cyclin D1 EHHET
AR IGF-T Iin ARSI 351 SCAEH 24 h,
XFARAT 1) & U FE & 51T Western blotting, 45 5 i 7R
(6 A7) SR ML, IGF-1/E 4% Cyclin D1
HHMRILELA SR IGFT ¥ EJy 100 ng « mL
RGN B S0 IR 25 RO 1 3 (P>0. 05), IGF-T
WHE N 25,50 M1 150 ng « mL ' HEA R KR L ES
FXFHELH (P<<0. 05), HoH,50 ng » mL "HIWE A FE

ik AR O IREE Y 1. 20 1.
1 2 3 4 5 ku
Cyclin D1

-q-—-v-.?,s

-actin | . — S— e .y |13

1~5. 0,25.,50,100,150 ng » mL ™" IGF-I

1-5.0, 25, 50, 100, 150 ng » mL~ ' IGF-I

6 Cyclin D1 0 B-actin & B

Fig. 6 The detection of Cyclin D1 and B-actin protein
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B 7 AERE IGF-13% Cyclin D1 F A RIEMH I
Fig. 7 Effect of different concentration of IGF-I on Cyclin D1
protein expression
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ABEFE ) SO 4 Cyclin D1 B2 [H Y CDS
F£ 51 (GenBank % 5% 5. KY 420723), 4¥1{35 B2
ST RN AR B Cyclin D1 BIR ¥ 51 [ 98 14 ik
2 9900 Lk b B IR 7 8 56 4 — B, 5 HA Y Fh A
Lo 34 55 IR IR R B Coyclin D1 K 7 3 4k 3
FErp BAA RSy PE . Cyclin D1 25 78 40 g v 52 ) 48
PERIK.F Gl IREERE. FHPAEKNHARLT
o 20 i A E e B 45 R B R . Cyclin D1 2 FIFE 48 K
ZH i R, B T AR L AR
S TR LRI (1) SC oA i [A] 45 A4 K Ak B
HEER B oR, 4R 2 8040 B b/ & ik Cyclin DI
X5 AT AF 5T 45 R — B H 4 Cyelin
D1 119 5¢ S5 B AR » 7T 66 i1 T 40 i b 5 J 30 0k 7
T AN TR B B

A. Dance "% 5@ 13 40T B0UE B, IGF-T {2 i
AN G TR 4 SC B H 458 . A B 58 W) K 43 5 7K
HEATHRGT s o0 7 AS 6] W B 1 TGF-T X4 4 52 0L K %
A b Cyclin D1 3 PRI EE (1 2 1k 952, 25 5 8
/RS IGE-T J5 , Cyelin D1 J LR B 09 36 5K i
SV ET BB O R TGEF-T /] DL i
JH#% Cyclin D1 () 3k, 2 3F SC J& W #F 72, 51 2 4
6 5 FL = v B 1 TGE-T W] BB NS T 9] Cyclin D1
FIR W@ AEAMFE A IGE-T 2 150 ng « mL ',
I Cyclin D1 mRNA 33k &K F X 41 (P>
0.05), AT fig 5 PI3K i 5 i R & 28 50 1 1 8 55 411
HlA el P Ye ZUOBESE K L 100 ng + mL
IGF-IfEH T R R RK B4l 24 h, Cyclin D1
mRNA £k & X R4 7 %Y. Jiang 5 %
#,100 ng « mL ' 1y IGF-T 4 H T B & BSE 2 i
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Cyclin DIFE IR EE X RAN 1.6 5. fEARDF
3¢ 71, IGF-1 25 100 ng » mL ™'} ,Cyclin D1 mRNA
FVEE 10 235 140 0 o 6T IRy 1. 21 Fn 1. 05 £
IGE-1 1 1 40 M B B 56 5 40 M 5% 18 109 32 42 AH 45
HOBOE T T PR B, AR 4L E R
IGF-T K 5z (A i & ) 5 3% R 3 K]
I, BLE 22 50T e AR 0 0 R AR LR N B 07 B K T
REA G, B2 AR IR X6 A B 4 1Y R 4 AT e A A
Fese k. A5 Cyclin D1 J& KRR R GA 2 0
—EZ R AR W T Cyclin D1 [ Rk -
ZRNZEAESEBENREE., BAisrE W, Cyclin
D1 Z /D AETE W 4555 55 5 TR 2 it B mTOR At/ 5%
PI3-p70S6 1@ % A1 PI3 -eIF4E # %, {17 5 Ras
B, Xt Cyclin D1 3 17 8 (8128 K OF (i 98 32,
Ras S A KP4 HTRE AR FF 00 380 40 B AR K 15 5
Y I N1 M MR 113 D 19 O 1
IGF-1 3£ 1] DL33% PISK/ Akt fil MEK/ERK # /i i&
8% Cyclin D1 gy 357", L. Cyclin D1 7£
SC I 1335 nT BB 22 2 £ 7 Y 4% .

MM S W) B AF I . SC TR R N R B 0E 47 48 51 43
A M 3h 0 0 26 RS G e LA 2w E P,
SC g B2 15 I 22 B50HE 1 Ae B e i () AR A T PR EL
SC B B2 B 15 T B8 76 2R 2Z A sk B & Ar A
S ZE A 5T B SR & B, IGF-T L E4E 4= SC
Cyclin D1 2 [ 89 235 . [A] B} 38 A7 40 1) 22 Fob A 58 A1 56
MR PR T, PR, IGE-T A R 2 {2 46 4 SC
WERE B0 FL R T, DA AR 2 SC Y 1 5E R AR A
foff FLBS R RN T B AR RE IR R . KO0 B AR A B AR A TR
JI Bk F i A A L,

4 & it

AW 5T ) S BEFE 4 Cyclin D1 3] (Gen-
Bank % 5% %5 . KY 420723) , /£ W) {5 B 2440 0 o
FLAE kA 3 2 v B2 R SF Cycelin D1 2 1 F 2 AE
SC %k, IGF-T |38 SC ft Cyclin D1 2 P #1
BEMRSE, BA N SRS, R AEE W E R
50 ng » mL™', IGF-1 0] L@ 520 SC 1 Cyclin
D1 3R IK ¥ 5200 K & 5 DA 52 i fl P S e 1) 26 B
KB AR B ) G T i .
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