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Az 40 g v 23k IGF-1 it 5 H 2 1k
(IGF-1R) M H.VE R 15 8 4 9 A= K 5 30, 9% )
B B o R L Sk 4 M Y 3 B RN A Ak ) s o
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1.1 I #

FAEA 2ok A T H & KB A4 Rl
Y LR — SR A G A W ARG (2~ 3 &) iR SR A%
FAR [R) ELAH B 2 18] JC 35t A8 A OC 1Y 3 Sk MEPE 25 PR K
PUEHEAE  AE 1.3.10 A R4 3 Sk AY
AR iz Jok 41 2, FH A= 3R 7K R PBS Ak B 20 80K
R T, o0 Fehric IR 4 AR A WE . &5
1.2 R

DNA 4l {635 & | b e sl R & R W #F i
DH50 J& %2 45 40 i . pMD 19-T 32 B # 1k, DL
2 000DNA marker.2 X Taqg PCR Master Mix, &

EF &L A TaKaRa 23 A ; Amp (&2 R
B 2%) . Trizol ¥ B Solarbio 2\ #] .

1.3 REHE

1.3.1 % RNA & cDNA & &  #id Triz-
ol B HEHR Iz i 4H 21 B RNA, 3118 i NanoDrop 1%
Al RNA B BT & M2, 10 g/ L Bifis b
B L YA I g M . DL BRH 40 RNA A
M . i TakaRa f2 % st & #6417 cDNA & 5L,
—20 CIRAF .

1.3.2 3l4ikit 54k MR GenBank 84
IGF-1 3 mRNA J¥ % (& 3% 5. NM _
001077828. 1) , FIfH NCBI f£4k T E. Pick Primer
BB g 1,

1.3.3 B®ABE TA Arsmsr URHE
FE4F IR 41 40 cDNA AR #E 1T PCR ¥ 34, 5]
P 1. MR NAR R 20 pl: EFIEEIH4 1 pL
(10 pmo/L), cDNA 1 pl., RNase-Free ddH,O
7 pL,2 X Tag PCR Master Mix 10 pL., PCR &
P FEF 94 °C FAEME 5 min; 94 CAEE 30 5,60 °C
Bk 30 5,72 “CHEAH 2 min, 3t 35 NMEH;72 C
ZSEAR 10 min, 4 CORAF: AT 10 g/ L B Bl % &t
J&EHL UK A I PCR =4, Il B Y R B, % 3 &
PCR 77 ¥) 3% #% 3] pMDI19-T 32 B4k (16 °C, 30
min) K 7 Y AL = DHSa EZ S 400,
PRI AR R R 7% 2 LB (Amp ) WK 55
FeRP YRR IR (37 O) . BG #HATH I PCR %
SE L BEPE PCR %5 1E 8 1) BH % 5 0 e 6 & b st B
BRI AE YRR A BR A |l 4T T

1.3.4 A% E&EF 454 FH ORF Finder 7E
LR VA IGE-1 3 R 51 it A7 JF ) sk
RE 43 AT » 31 FH BLAST 3EA7 )5 81 [ U544 b X 53 BT 5
ffi F§ ExPASy W B £ £k . B ProtParam
ProtScale 43 3 43 #1 1GF-1 & % 2 )& %) 1) 3 {k
PE 2% B K T il ExPASy H A9 SOPMA |

®1 IGF-1 EASI¥F7

Table 1 Primer sequences of IGF-1 gene
B 44 B IR B! 950 (5" >3 B KR/ C Ji BER/IN/bp
Gene name Primer Primer sequences(5'—>3") Temperature Product size
IGF-1 2% Cloning F: TTTCCAGACTTTGCACTTCAGA 59 465
R: TTTGGTAGGTCTTCTGGTGTTT
Q-PCR F: TCTTGAAGCAGGTGAAGATGCC 60 144
R: ACACGAACTGGAGAGCATCC
GAPDH Q-PCR F: GGGGAAAGCGGACTTAGGA 60 244

R: TGGTTCACGCCCATCACA
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1.3.5 qRT-PCR & R #& 0 IGF-1 3k B ¢ 48 2+
Rk F VIRRA LU cDNA I 4T RT-

PCR JX I » )2 0 A 28 CRVR B 20 pl) : SYBR-
Green II 10 pL, B, T3 # 4 1 pL (10
pmol/L) i cDNA 1 pL,ddH,O 7 pl. XN
PR .95 CHiASME 30 5395 ‘CAEME 5 5,60°CHE &
30 s.72 CHEM 5 5.3 39 MR, FEAFER 34
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F.,P<<0.01 RREFWEFH,
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Bl 1 IGF-1 £ PCR ¥ & 7= 4 ik 4& Il
Fig.1 The electrophoresis of PCR
amplification products of IGF-1 gene
IGF-1 ERRENF5F 55
B s B Y A5 B 1 7 55 GenBank I ¥ 4
IGF-1 %8 (NM_001077828. 1) 5 51 b % % Bi,
55 316 ALAFTE — DIl 22 57 (T—C), Ay [a) L%
L R R P A S — K 465
bp B 76 8 T 75 B 2 HE (18] 2) o B 154 A2 HE R 5
76 bp &b KRG H I T (ATG) . 540 bp kb H 2 1k
S (TAG) , B BN A=22.58%.G =
28.60% . T = 21. 29%.C = 27. 53%, C + G
(56.13%) F T A+ T43.87%) Ut IGF-1 %
H gm i X B9 DNA MEE LB e E .

2.2
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ORFfinder 4.29.7171338296
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Fig. 2 The open reading frame analysis of IGF-1 gene

2.3 IGF-1 EBEAEBLERD

A TR AR M 5 4 BT B, R AL 1 FE 4 IGE-1
FHSTRAN CouuHig Ny OS2 T LN
17 065. 81 ku, BB A5 HL 802k 9. 365 % 20
MR (F 2), Hoh S &R Leu (9. 7%) N &M Ala
(9.7 %) B AT F o, HOK W WAE 280 nm Ak (1 78
JERECHN 8 075, Wl 30 h, N & REN
55.06,.J8 T AT M. 2R /B K P 25 R W
7N L 3) 5 1% Jk TR 4 B8 149 26 11 0 68 7K M e R

2. 756 (55 37 ) R /ME R — 1. 978 (5 127 i) ,
AP SEIK M  —0. 249, MR KMEE A .
2.4 IGF-1 EEHESHKEBELE BTN
RAOLAFEA IGF-1 8 (5 55 BRT0 43 B 45 R
Wk 4 Ff7n . Y-max SN 0. 671,C-max N 0. 631,
S-max N 0. 903, ¥ K F B {H 0. 5, LWL E 17
TEAR 5 IR DI, Ry o0 WA L Z R 7 9 7E 1~49
DX S (B8 e - T A 15 55 B IX 8 IGF-1 85
5 S5 A T 25 L 5 TR IR R A AEE— A
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Table 2 Amino acid content of protein 2.0
>
encoded by IGF-1 gene % = L5
=} = 2y =} Pg 10
A= HIETR it 3
Number Amino acid Content e 05
~
1 Ala 8.1 ¥ (5’
99 TU,
Jm
2 Arg 7.1 7 —1.0
3 Asn 2.6 —1.5
-0
4 Asp 3.9 20 40 60 80 100 120 140
- {7 & Position
5 Cys 6.5
EEF£RBH K, IHFEREK  Positive values indicate hy-
6 Gln 3.9 drophobic and negative values indicate hydrophilic
7 Glu 3.2 B3 A4 IGF-1 & HKFE/BKMERN
8 Gly 6.5 Fig. 3 Prediction of hydrophilicity/hy
9 His 1.9 drophobicity of white yak IGF-1 protein
10 Ile 1.9
’ ’ C-score——
11 Leu 9.7 1.0 S-score ——
: Y-score——
12 Lys 7.1 0.8
13 Met 3.2 g 0.6 ‘ f
2] |
14 Phe 5.8 |
m 041 |
15 Pro 5.2 Rozlao ) T
16 Ser 0.1 o T
. The - LK1 55LFTOLFRCCFCDFLKOY KMPITSSSHLEY LALCLLAFT SSATAGPET LCGAELYDALOFVCGD
0 10 20 30 40 50 60 70
18 Trp 0.0 fiL & Position
] .
1 Ly 52 B4 BIELF IGF-1 BARSKEN
20 Val 3.9 Fig.4 Prediction of signal peptide
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Fig.5 Prediction of transmembrane structure of white yak IGF-1 protein
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B6 HESFIGF-IEA_LKEHTN
Fig. 6 Prediction of secondary structure of white yak IGF-1 protein

B 7 IGF-1EZEB=%&&HTN
Fig.7 Prediction of tertiary structure of
white yak IGF-1 protein

IGF-1 & B 25 #3130 & 0 40 B 7€ (i 53 47
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sulin-like growth factor / relaxin family( IIGF)
S 0 M RL Y DR S 45 AL D RE SR (51 8) 5 TGE-1 ML 241 Jifg
FE A T 25 SR R WY IGF-1 4 F7E 40 i A% L e b
A 2t L A1 200 LS PR IR 3 B R 0 A I Y 4 )
Hi 65.2%0.17.4%0.4.3%0.4. 3% 4. 3% F 4. 3%,
A AL iR Z
2.7 IGF-1 EEEREESH

A MEGA 7.0 X RO AE A4 B4,
MEAETE ED JEE L 1Ll o 40 °F VB O BB BLAR
SRR IGF-1 Z AR Y 50 4T R WA 3 B IF
WHRAGELER (K9 . Z5RER: KRHLAHES
SRR RGO R B AR PE S 100 26 5 HoAt Kk
U 98 00 MFAETE 9800 (IhRE 97 00 A 9700
=96 % & R 92% HH R 9026 B AR 90 %0 . R ]
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Fig. 8 Protein domains of white yak IGF-1
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Fig. 9 Phylogenetic tree of IGF-1 gene

2.8 qRT-PCR HAREM IGF-1 EEEXMNRIEE

qRT-PCR i R ¥ IGF-1 HNAE4E S B %
KB A E B ) 3k K S5 SRR W] (BT 10) . 7E 3
A A REAL I 2] IGF-1 LD 3k, I H AR
KM ek i f o R R B R A i R I AR K AR
TR 2RIk & 3 TR I B (P <<0. 05) , B AT
MRk ESAERM TR EZRT(P>0.05),
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Fig. 10 mRNA expression level of IGF-1

in the skin of during hair cycle
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Cloning. Bioinformation Analyzing, and Expressional
Detecting for IGF-1 in Tianzhu White Yak

CHANG Yongfang', BAO Pengjia*, ZHANG Yongfeng®, FU Donghai’,
WU Xiaoyun®’, CHU Min* and YAN Ping'**

(1. College of Life Science and Engineering, Northwest Minzu University, Lanzhou 730030, China;
2. Key Laboratory of Yak Breeding Engineering of Gansu Province, Lanzhou Institute of Husbandry and

Pharmaceutical Sciences,Chinese Academy of Agricultural Sciences, Lanzhou 730050, China)

Abstract The purpose of this study is to obtain the sequence and molecular structure of IGF-1 gene
from Tianzhu white yak, to analyze expression pattern in the development cycle in yak hair follicles,
to provide a theoretical basis for analyzing the development of hair follicles and hair growth of Tianzhu
white yak. Therefore, in the experiments, the skin of Tianzhu white yak was chosen as experimental
material, and the full-length coding sequence(CDS) of yak IGF-1 gene was cloned. The cloned IGF-1
gene CDS was compared with the cattle sequence and analyzed by related softwares and IGF-1 mRNA
expression of Tianzhu white yak hair follicle development was detected in the anagen, catagen and
telogen by real-time quantitative PCR (qPCR). The results showed that the CDS of IGF-1 was 465 bp
in lengeth, encoded 154 amino acid with the molecular mass of protein of 17 065. 81 ku and the theo-
retical isoelectric point was 9. 36. The secondary structure of IGF-1 protein mainly contained random
coil (57.79%) and o-helix (27.27%). The sequence analysis showed that IGF-1 protein of Tianzhu
white yak was an unstable hydrophilic protein. The results of qPCR showed that IGF-1 gene was ex-
pressed in the anagen, catagen and telogen of yak hair follicles, and the expression was significantly
higher in the telogen thanthose of anagen and catagen . This study revealed the molecular structure
characteristics of the IGF-1 encoding sequence of Tianzhu white yak and the expressional characteris-
tics in the development cycle of yak hair follicle, providing theoretical basis for the biological function
that IGF-1 regulates the hair follicle development in Tianzhu white yak.
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Received 2019-06-05 Returned 2019-08-08
Foundation item The National Beef Cattle Industry Technology & System (No. CARS-37) ;the Agri-
cultural Science and Technology Innovation Program (No. CAASASTRP-2014-LIHPS-01).
First author CHANG Yongfang, female, master student. Research area: animal genetics, greeding
and reproduction. E-mail ;: 1500507897 @qq. com
Corresponding author Y AN Ping, female, research fellow. Research area: animal genetics,breeding
and reproduction. E-mail: ping yanlz@163. com

(FEHE M EZ Responsible editor:GU Yulan)



