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FE AR ARG B L EAME, BERIHMT R F KB F - T (AGF- 1) 2P 5713 X o B 0 LAT 2 A%
% 2 A (SNPY 5, 3ER B 4 A SNPs, 2354 G—C (388 bp). A—G (668 bp). A—C (719 bp). G—A (752 bp)15¢48, &
5 PHFEIX 305~ 800 bp H1 LLEF A2 BIANA > — A CdxA $ 36 K7 255 7 55, {1 C/EBP [IMH (89.2) T HF 4 2 (88.5). A5
T N T 5 ) 3 B V)67 RSB D 22 SR S B - PRIk B 2 4 (PCR-RFLP) /7%, % 520 U8 3240l 2R 3T
FERRAGI, SR, R4S SNP 7 S EAREAT G AA (BF24E8). AB Al BB (78 4) =FRiILR 2, H 4 4> SNPs fi7 553k
B 13 P B, KA IR] SNP 1R R 2 K A A & 5 907 R . SRAT AN BT R G A 4 K R AT ORI A A & B, SNP2 A7
FUH AA BB SR AT e A0 A B E AR T AB 2 BB 2 (P < 0.01), T SNP4 {7 i AA FE KB 4% 4 5 35 5 T AB 2471 BB 1Y

(P<0.05), HAERLEG HTHT 5= F A4 41 5 A B AP < 0.05).  IGF- T FEDH W] R AL sema gkl 2 =g Motk i = 22

R IEHE A

KR BENELEKREF -1 (IGF-1), PCR-RFLP, LT gk, F=gkrbik

RS S827.1

KR AEKE T -1 (AGF-1) 22K R A
KPR (IGF) FIG ) — 1, Tz 504 T FLEh 9
FEIREIE R B A A, HA Ry 225y 340%
PEFIER I A SRR e, RERSCE R4, E 4
6 0 LS 4 L A5 25 P 4 L ) B SR A AR B
PR FEOBIN BB RGNy, BB KN E
Behby, FEMEBI K. FTEIA B AR
BHFVAMR SR . IGF- T &l i A2 & (IGF-TR)
TF) P 41 J A5 5 34 A2 ok o U B 2 4 R 3 e s 4. H
B CUESE, 7E40-F R KB b U 2 SR A K =
(1) IGF-TRZ3 A, [, e 8Hhnil 3£ Aba KoK
YULER BTk TR A AR A SR B A A
KE ) IGF-TRE, [, IGF- 1 5 IGF-1R& &5
LA R BRI AKRE, W E R E
K.

HHr, % IGF- T K519 EB AKX RT
L e S e (B S VN E =R ) bl i Sl WS GibU B e €]
INEVE A S TIE IGE- T cDNA 58 K 1) 47
R, Bk IGE- T SRR R T &, Hif B
o9, X Scotnish 4% 112 [ AT PRAME TR, W
FRM, IGF- T Al (L=ELR0 R K.l ka] I,
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AHFFCE SR R PR IE BG40 10 T 4k h =
AME, BHAEIEAT IGF- T 2 5745 X 7 41 b f il
J¥, 485 IGF- T JEIAHOC) SNPs, #8538 it 5
N B G B3 B1) 38 % U0 47 & (create restriction site,
CRS) HiA M 2 M HE RN - BRI K 2 3
£ (PCR-RFLP) J5 ¥, P54 IGF- [ £
SEAUE SRS 4 iR NINE PSS SN 5P AITE SYig 7 1]
oy TR =8 0L E 1 2 bl P St 2 ip
A

1 MR57E

1.1 ##d

L1l SEREYSEHRE. WL T L T8l
BRLESEI 10 RAERER, AATE 6 A
Rl P, AT S A e MR RE AN R ISR IR 520 H4%
2 (Hor 450 HBESE, 70 HA2E). A= k%
ok AL 7 44 0 7 R0 3R Rl 0 3 3% 2000 ~
2007 SEM A=l sk, BLERE 9. AT 4R K
T FE H A

1.1.2 R SOKkYR. Taq DNA R4, dNTPs. FR
HIEN VI Sal T A1 Xba T 8 H Takara v, PRl
PEWNVIEE AfLTL Xmn 1 2 NEB A#], pMD-18T
Vector 1§ | Promega 2 ®], DNA Jy B[l 2t ik
g IORL B L A RG] S B AL RS A
TREAH].

1.2 7%
1.2.1 210 FIE K24 DNA (K32 B A 28 B FF 5 4

M. ML P 4EEL DNA, 792 0L (03 1 oo [ Sz e s
M OCGEZIRY. BHERFEL TR TYILEF T
LSRG I, FFRREME ka7
FELEL A0 PRB 5 2Rk S 7k BY ISR B A
3~5g, HIIE 2000 34 £ 4k 550 B A0 & 9%
CTYEKERITELAR (41 ).

122 DEAE IGF- T JE K SNP A7 s 1A
X514 (3 1) L 24 URBMER (2o PER) Bt
P T BRI EAR (4 =gk w4 W90
WK 4 Hgierdim . 4 LBardiidi; 4 L9
Uil 4 AR gEm), T IGF- 1 2K 5
LEECIR NP

123 5P 45 PCR X M. K5 GenBank 1l
£ IGF- T %1 (NO: D26119), i Oligo6.0 #
51, DAEAT > RAA SNP A7 AUAS I, 514
FERI L 1, §7H8 (%) PCR P# ¥4 IGF- [ &N 57
WX s, diid > ENME IGE- T 5L 57 i X
FEB M5, AN 2 1¥) SNPs A7 p5 AN S Bl DA 1,
T [P R s A SR 5 N R P 1) g Al 1) 7
Mo GINEEBCIRAE ) 51 AR 2, Hoh A R 2
FEONERROIES . S B AR T AR A WAk
PCR VAR RAEFE: 10 x ZZ 4l 2.5 wl. dNTP
(2.5 mmol/L) 2.0 pl. 1E 7 514 (10 wmol/L) £
1.0 ul. Taq DNA B8 (5 U/pl) 0.3 wl. BEPRI4H
DNA (50 mg/L) 1 ulv KB/K 17.2 pl. fef V5%
f£%5: 94°C 5 min; 94C 30s, 56.9~60.1C 30 s,
72°C 30's, 35 MEH: 72°C &M 7 min.

Table 1 PCR primers for detection of SNPs in 5’ flanking region of goat IGF- 1 gene

Starting nucleotide position

Primers Sequence (5'—3") (GenBank No. D26119) Fragment length/bp Annealing temperature/ ‘C
Ul F: GATCTTTCAACCCATGAGACAATCT 1 382 56.9
R: AAAGTCAGGGAAGTGAAACTAC
U2  F: GCATTTCAAAGCTCCTCAT 309 326 58.0
R: GAGTTCGCTCAAGCCTTCT
U3  F: TCACTCCTCGTGTCTAACT 555 260 58.0
R: AGTAGCCTGGACCTTGTA
U4 F: GCAAACCTTTGTTTATAGTCG 732 354 58.0
R: TCAAGGGTTATGATGTCATTC
U5  F: CTGGCTTGGACCATGTTG 1020 339 60.1
R: AAGATTTTGCTGAGCTGTAAAG
Table 2 PCR primers for creation of restriction site in 5’ flanking region of IGF- 1 gene
Sites Sequence (5'—3") St?gé?l%:xl;?(gz%ﬂ?g; n Fragment length/bp Annealing temperature/ ‘C
SNP1 F: GCCTACCTCTTGATGATGT 245 170
R: TTAAAAATATGAAAAGTGAACACT
SNP2 F: AACCAATCAGGTTTTCCCTT 648 166
R: TGTAGCCTGGACCTTGTATT 56.9
SNP3 F: TCCTGGCCATGGCCATAAAGATCT 693 186 '
R: AAGCCCAGCTTAGACATCCCAC
SNP4 F: TCACTCCTCGTGTCTAACT 555 219

R: GGACACAGTGATCCTGATGCGT
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1.24 D%, SINEEBECHILE S0 PCR ¥
R 3wl BREIEE N DI S U, ROBAEFRL 10 wl,
75 37°C A SOV 3 h. BEY) S WIAE 3% B ISR IR
AR vk, WAL 4B (EtBr) B0, H 3%
Bio/Rad %% % 2 G 58 £40 I a0 ¢

1.2.5 PCR =W 4iAL FUFEHI g . 4 9 B0t
514 (3 1) JEEUE 24 F=GRMEAR 2R IR 3 1A &
H1 PCR-RFLP 43 #7 Ja R A4l BE R AL 1) 3 AMAMAT
PCR 4 4 7= W) £E B ARt e e vk i, A 2
MR Er b AT Il atifk,  [RIOR i DNA BT
pMD-18T Vector % # J& # 1t DH5« T8 #k, B &
PCR %3¢ 5, FFORHIGR A S HUTR DNA {E
AR, A Fhal o (R SE R R sl k 2 N To b
23 .

1.2.6 ETEIPE IO SR RS A s T %)
IGF- T X 57 451X )52 51 # H http://www.cbre.jp/
research/db/TFSEARCH.html # 3k #F 47 %% 3% A 1 4
B AR TR

1.2.7  ZEihsrar. R4 PCR-RFLP afy BRI P 45 3
R4y HE A, ¥4 GenBank [-[fJ IGF- T 3R 551 81
SN B RIBE R AA, SN PR IK FE DR 78 S 588
LK% BB. W | PHASE (version2.1) % {4 4k
FARE IR IS A R R 0, AR IR 6 A
P DL e PER R AT Bt /N 3 M1 s Y = ua G+S+
N+A+Q+F+e. oy MRE =GRS u
RFEF= MR BRI, ¢ IRREEA SNP 3
DR (o AN SRS A ) T R s S AR )
(I e N s N ARRAE A I e 20 A AR
M e RN Q ARSI e M FIRERK R
BN s e FRFBERISE 22 %08, R SAS 8.2
(version) H1[1) GLM it F£REAT JCHE 5317

2 ZERESMH

2.1 PCRBLER

514 U1, U2. U3. U4, US. SNPI. SNP2.
SNP3 1 SNP4 [¥] PCR 4" 4 =W 2 1.5% 35t I b vk
JRHLIKAS I, R B R SR8 B BOR/ 3L TG
e R4, 519 UL, U2, U3. U4 Al U5 (1)
PCR =4 a] LAIEAT S BT, 514 SNP1. SNP2.
SNP3 F1 SNP4 (14 3 =4y v LAgEAT RFLP Z3#f7.
22 DENKIGF- 1 £E SNP i = B4 R

| DNAMAN #4514 U1, U2, U3, U4
FITUS [ PCR 7“9l J7 25 B 5 GenBank |- (1) 2 4]
JEHEAT [RGB A B, A IR 7 G P e i i

(AL TR AR A T, IGF- T 2L 5 % X 7R 4 4
A~ SNPs 7 15, 4354 388 bp (SNP1) 4t G # #e i
C. 668 bp (SNP2) 4t A RAZ % G. 719 bp (SNP3)
I A Bk C. 752 bp (SNP4) kb G RAZ 1k A,
DNA J7#I WL 1.

ACTTTCCAGATGAAAGTGTGCA GTTTTCCTTTHAGGGCACCCA
388 bp 668 bp
ACTTTCCAGATAAAGTGTGCA GTTTTCCTTTAGGGCACCCA
AAGACCTAGACAAGAGTTTC GTTTATAGTCAAGCATCAGG
719 bp | 752 bp}
AAAGACCTAGOCAAGAGTTTC GTTTATAGTCAAGCATCAGG

Fig. 1 Mutation in the 5'flanking region of IGF- I gene

2.3 PCR-RFLP #&il4 R

D B I T Okl AR IGE- T BRI 57 i #2
X R, RILT 4> SNPs, SRt 04,
HE— D AE 520 AL 7 g5l SEBEAA R AR X LA
SNPs. V) =M% 3%5 IE B e i r kcisr il , - =2k
3 PR AL, AR S S AS L PCR =4 0l v 2 3
He B AR AA Y, 584800k BB sl AB 24,

ML IGF- T 2R 575X 388 A h G
I, PCR ¥ 37~ Xmn 1 B§V) 5 B 2 A F B
(148 bp A1 22 bp, H:d1 22 bp 1 1 BN A H I
TEREHE ). 1Y 388 £ fiA C I, ABEHE Xmn 1
Y], PCR “HIEEVIE 2 A1 1 AN B (170 bp), it
FLR A BB A, 24 388 {7 Ak G/C IFf, PCR 7~
MAREY)G AT 3 AN BL (170 bp. 148 bp AT 22 bp),
LRI A AB Y (1 2).

M 1 2 3 4 5

bp bp

200~ —170
Zi4s

100—

Fig. 2 PCR-RFLP result of SNP1 digested by Xmn 1
M: Marker(100~ 600 bp); 1, 3: BB genotype; 2, 4: AB genotype; 5: AA
genotype.

1L IGF- T JEB 57 3% X 668 A7 i A I,
PR BRI DI A T YA T, PCR 443 il
ZMY 5, =4 2 AN B (148 bp A1 18 bp,
18 bp M BEK/N AR IR K F), B2
AA B M 668 17 A G I, AETEAE AN
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PIfE si, PCR =Wl Y1 G A 1 A Bt (166 bp),
BEEED Y 5 BB Y. 24 668 f7 454 A/G I, PCR
AN )G AT 3 A Bt (166 bp. 148 bp il
18 bp), MDA A AB A (K] 3).

bp bp

200

100

Fig. 3 PCR-RFLP result of SNP2 digested by Afl II
M: Marker(100~ 600 bp); 1, 4: AA genotype; 2: AB genotype; 3, 5: BB
genotype.

L IGF- T JE 5 X 719 A7 5k A I,
REHE Xba [ Y], PCR P=#153 ml &/ Y Ja =4 2 4>
7B (164 bp £ 22 bp, FLr 22 bp I B /M IR
HILEIRIE 1), MEEEDRIT A AA B 2 71947 5508
C I}, AREWE Xba 1 BEVIIIAL AL, PCR WY 5
HA 1A B (186 bp), BLILR A BB 4. 4
719 K75k A/C B, PCR P2 REY) G &4 3 N
Bt (186 bp. 164 bp F1 22 bp), BLILRK ALK AB #Y
(& 4).

bp bp
200
L
-—100

Fig. 4 PCR-RFLP result of SNP3 digested by Xba 1
M: Marker(100~ 600 bp); /: BB genotype; 2, 3: AB genotype; 4, 5, 6:
AA genotype.

L IGF- T JE 5 X 752 A7 sk G I,
P BRI N VTG Sal T (IEEDIAL 55, PCR F=414)
WEHEY) 5, TERC2 AN B (194 bp A1 25 bp,

H1 25 bp (7 BER/AN AR LRI 1), bk A
B AA B 752 7 jU0 A A INE, AR
Sal 1 (EEVIAL 55, PCR =WV G H A 1 M B
(219 bp), HLILKA K BB #Y. 752 fi7 55k G/A I,
PCR P4V G 245 3 A F B (219 bp. 194 bp
125 bp), MEEEPRAL N AB A (K] 5).

1 2 3 4 5 M

bp

200
<100

Fig. 5 PCR-RFLP result of SNP4 digested by Sal I
M: Marker(100~ 600 bp); 2, 3: AA genotype; I, 4: AB genotype; 5: BB
genotype.

24 IGF-1£E 5iAZEXEBEEMNRAETHRER
REERLETN

ASCHT AT I B IGF- T P 5738 2 X 36
9, A H M 3G (http://www.cbrc. jp/research/db/
TFSEARCH.html) | [} TFSEARCH (verl.3) 4 {4,
TR SR L= IGE- T &K 4 4~ SNPs 7 05 i 2 & L A
R (AA F1 BB) 5" X 43 741 (305~ 800 bp) |-
(RS TOAE B PSS A7 s S i . Tl &5 51
F W, BB IELNAEL AA BFAERD T —A CdxA #
SN 45 G475, {5 BB 2 CCAAT 5 145 &
1 (C/EBP) ¥ s 45 K 7 I E (89.2) i T- AA Y
(88.5).
2.5 IGF-1 £HE 5F1FX 4 /> SNP L m EFE 2,
ZNERES

4 PCR-RFLP A5l 45 &, 4347 110 740 =
FEAR T IGF- T 25 B AR FUR DR, Seit 45 21
W2 3. SNPI1 il SNP4 [ A4k AA > AB >
BB, SNP2 j AA <AB <BB, SNP3 4 AB > AA >
BB. SNP1. SNP3 Fl SNP4 [{]3E K S 4 A > B,
SNP2 ) A<B. £ SNP1. SNP3 #l SNP4 fif ffitf,
SEAL LD A AR ASEAFE D, i E SNP2 T B i
MRS LA

Table 3 Frequencies of genotype and alleles of four SNPs in goat IGF- 1 gene

Genotype frequency Alleles frequency
Items Number of goats
AA AB BB A B
SNP1 520 0.76 (395) 0.22 (113) 0.02 (12) 0.87 0.13
SNP2 520 0.11 (56) 0.37 (193) 0.52 (271) 0.29 0.71
SNP3 520 0.38 (197) 0.45 (235) 0.17 (88) 0.60 0.40
SNP4 520 0.42 (216) 0.39 (201) 0.19 (103) 0.61 0.39
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2.6 IGF-1E[H 5 X % SNP L R £ HE 54
WEFES R RN D

T HFSE IGF- T 3R 573 # DX 1 AN [ 32 ] 78
XPGRLE PRI 5, AR FH e/ — 3 4y

M%) 520 HUIL 5298011 2 IGF- T 2L 57 #[X
| 4% SNPs (19 A4S [R] 5 PR 2L 5 30 7 4kl =3 7 R otk
Grem. AT KR GREFYEANTE) 34T T /b —
Feortr, SiRNK 4.

Table 4 Effects of the different genotypes of each SNP in goat IGF- I gene on cashmere fiber traits

Three genotypes of each SNP

Sites Cashmere fiber traits B BB

SNP1 Cashmere weight (g) 934.13 £9.06* 968.29 +17.86° 1016.43 £15.06°
Cashmere length (cm) 7.15+£0.04° 7.20+0.08" 7.39+£0.07
Cashmere diameter (um) 15.96 +0.05* 16.01+0.07* 16.46 +0.06*

SNP2 Cashmere weight (g) 917.81+18.32¢ 930.66 + 14.46° 951.83+10.35°
Cashmere length (cm) 7.09+0.11° 7.13+0.06 7.19+0.04°
Cashmere diameter (um) 15.58£0.08" 15.93+0.06* 16.07 +0.04*

SNP3 Cashmere weight (g) 958.50 £13.77° 934.10£11.73° 935.92+18.20°
Cashmere length (cm) 7.16 +0.06° 7.15+0.05° 7.18+0.08"
Cashmere diameter (wm) 16.01+0.06* 15.97+0.05° 15.95+0.07°

SNP4 Cashmere weight (g) 972.01 +12.60* 924.37+13.62° 924.20+15.42°
Cashmere length (cm) 7.18 +0.05° 7.17+0.06* 7.13+0.07°
Cashmere diameter (wm) 16.01+0.05* 15.88+0.06* 16.07+0.07*

The different is not significant for the mean with the same letter. The difference is significant for the mean with the different letter.

M4 PRI CUE e 9075 AT, 9k
CTYEANEAE SNP1 A1 SNP3 443 PR R A4k 2 ] 22 7
ANEZE (P>0.05). SNP2 [1] AA JEA BIAN AR SR 4T 4k
0 S B A2 25 A T BB JE R RRT AB 3 A 2B AN 1A
(P<0.01), {HILKH BB FIFEK A AB 1 /MALR 21
Y E 2 7] 25 SE AN 35 (P> 0.05), SNP2 7% FE K 7Y
MR Z IR MR g K =R ALE (P>
0.05). SNP4 [f] AA FEPRI AN PR 98 1t 1 25 v T
BB JLDAAUHT AB FEDR AN A (P < 0.05), (HIED] A
BB FI5E R AB (AN k= 1 2 0] 22 7 A i 3
(P>0.05), SNP4 53 KRR 1L T 9k 1l F 94 4 K
FEE FIZRET YA P e A 5 .

2.7 BERSW

[ PHASE (version 2.1) # %} 4 4~ SNPs fif
AT AR R A, JLESRILE 5, 18 520 L7
GNP IL I 7 M B, Horp Ay 4 AN
[R5, CGAG. GGCA. GGAG F1 GAAG, ‘&
AT BARET) 92.19%. fE 7 Fhepfs il ppfs
GGCA M s, A5 GGAA HK.

28 ARBFHAESTITHLUFESH KA
KD

DA b 7 T s B AR A S I AR R L I 13 Fif

BAERIA (3R 6). XA LA AL & 5L 4k

FErGAERIAT BN e, AREW: AR
T U LH A5 500 7 2R B RN AR AH (1) 53 Wi ik 31) 32 35 1R 7K
(P<0.05), XWKEEARM (P>0.05). Hrip
A 4 HIH2. HIH5. H2H4. H3HS5. HSHS5 A
H7H7 /MR- 7= 9 8 7E 950 g UL b, F=4kaE s
G ok H1H2 > H2H4 > H7H7 > H5HS > H1H5>
H3H5, HIXJLAZ AZERALE (P> 0.05). HA5
M E HTHT MRIISEAN FEAE A R A5 B4 A
A, W UG T A A 41 5 HIH2. HIHS.
H2H2. H2H4. H2H5. H3H7. H5HS5 #1 H5H7 4
RIGRETHE AN (P < 0.05), 1H 5 Ho Al sfs AL 4 &
ARG FE 2 5 A B 5 (P> 0.05).

Table 5 Haplotype frequencies of the four SNPs
in 5’ flanking region of goat IGF-1 gene

Items Haplotype Observation Frequency/%
H1 CGAG 128 12.30
H2 GGCA 375 36.05
H3 GGCG 33 3.17
H4 GGAA 11 1.06
HS5 GGAG 193 18.56
H6 GAAA 21 2.02
H7 GAAG 276 26.54
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Table 6 The least square analysis for cashmere traits and Diplotypes
Diplotype Percent/% Cashmere weight/g Cashmere length/cm Cashmere diameter/pm
HI1H2 10.04 1025.84+24.86* 7.37+0.11* 16.20+0.11°
HIHS 5.59 974.28 £22.55% 7.19£0.15 16.06 +0.14*
H1H7 9.07 915.97+28.38" 7.07+0.18 15.76 £0.18%
H2H2 12.55 933.62£20.14* 7.23+£0.09 15.98 +0.09®
H2H4 2.12 990.27+31.01® 7.04+0.19 16.19+0.11®
H2HS 11.77 886.70 +21.87¢ 7.02+0.09 16.09 +0.09*
H2H6 4.05 827.99 £25.23¢ 6.70+£0.25 15.78 £0.21%
H2H7 19.31 917.24 +18.46> 7.17+£0.08 15.84£0.08%
H3HS 3.47 952.99+19.96* 7.13£0.23 15.89+0.20%
H3H7 2.70 948.97 £21.62% 7.10£0.23 16.03 £0.22®
HSHS 5.02 975.00 +£28.97® 7.24+0.13 16.17£0.13®
HS5H7 6.37 939.55+27.39> 7.01+£0.12° 16.09+0.12%
H7H7 7.91 988.48 +21.35® 7.31+£0.13 15.49+0.13¢

The different is not significant for the mean with the same letter. The difference is significant for the mean with the different letter.

3 it it

WSR2 i DAL, RIE . e, iRy
A, EEWANTIZR R AR, FRE 2 RSk
FEAEPERH O, 2 5 A 50% LA
b YR R AT RGO E O ERE ) ER bR, 9K
1 R R o Ll SRR T ) T R AR, R SR
UG SNE. Tl R E R AL R R0
EdbRl, B GER. SRR . AR
FOAAK N B AEACRS S IGF- T JERE 9001
Fe kR ik, ATLLK IGF- T LR R g8l 2 77
SRR R JE R A T IR AT

AHIF 5T 38 L 51 N IC R ) 3 i D) A7 A
PCR-RFLP [ /5%, 0L T4kl = 7= gkt tR A ik
FER—IGF- T JER it L e, w4l SRR,
TEPTHTST 520 RGL=EREfR, IGF- T 5E14 5710
5 IX SLA7AE 4 4~ SNPs, %A~ SNP 47 S & A AA.
AB fil BB = FhIERTFN A, B BNEAIL. #F
FURTINE 1) 4 S g AE sy, RIIE G—C (388).
A—G (668). A—C (719). G—A (752), S #
5 X 4> R 41 (305~ 800 bp) H BB K Y Lt
AA BRI T —A CdxA #53% K 145 A7 2, M
C/EBP 1A (89.2) i T+ AA 7Y (88.5). CdxA &
“TRVERIE R BN KRR — AN E R, — AL
THEDI 5 0, & MR X A R AR,
YER R FI—3BmEIER, fEELekik CdxA
HEAMRE R RERE RG T, & CdxA JuibE
PRRENS MY oL DR R R S is 1, H CdxA R 5 AHMN
DNA M B AEFH SR M A7 2 0. CdxA HAT

SR KRB ThRENS, WFgv R, A KIME
CIEFES L ENPRaE b L) 1NN ER A TS S iaen
K8, 9] IGF- T 2R KM AVE TR R R AR K
ER B 2 F 709, PRk, IGF- T il fE2 59k
A KRR, C/EBP J& dZIP #:s% K1 5K 1)
FG s T o) AR DR TR X DR RN &5 A R A
WEEMH, S5aMMMME. 2. Mg kA, W
T2 MMURIG % . NBOSN  REEARM . Iy AE
LAEATE B, H AT CAUESE, IR R A
C/EBP, C/EBP fg 1 i 25 $i& iy 3 44 40 Jfa v i 3L 3%
(PRL) 43 IR, iy HL I W] 5 T A S S [
F(PIT-1)Bh[Al I+ PRL 3 [M [ 2RIAC-2L 05T
W], PRL AN ] LASE w1l =E 9 0 AR KB, i
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Polymorphisms in The 5'flanking Region of IGF- I Gene are Associated
With Cashmere Fibre Traits in Liaoning Cashmere Goats”

GUO Cui-Hua", JIA Cun-Ling?, ZHANG Wei", ZHU Xiao-Ping", JIA Zhi-Hai"™

("College of Animal Science and Technology, China Agricultural University, Beijing 100193, China;
2 College of Animal Science and Technology, Northwest Agricultural and Forestry University, Yangling 712100, China)

Abstract Insulin-like growth factor [ (IGF- [ ) is essential for the growth and differentiation of hair follicles
which is an important part of wool and cashmere. But there is no report on polymorphisms of the IGF- [ gene in
cashmere goat, and also few candidate genes for cashmere production traits have been reported in cashmere goats.
The objectives of this work were to detect the single nucleotide polymorphism (SNP) in the 5’ flanking region of
IGF- I gene and to determine their association with fibre traits in Liaoning cashmere goats. The fibre traits data
investigated in the experiment were combed cashmere weight, cashmere fibre length and cashmere fibre diameter.
A few individuals of the Liaoning cashmere goats, selected according to phenotypic character, were used for SNPs
detection in the 5’ flanking region of IGF- [ gene, and four point mutation G—C (388 bp), A—G (668 bp), A—
C (719 bp), G—A (752 bp) were identified, which result in a CdxA bonding-site lack, and score increase of C/EBP
site in the 5’ flanking region compared with the wild type. Then different genotypes were detected in 520 Liaoning
cashmere goats using create restriction site (CRS) and polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP), three genotypes, AA, AB and BB were observed coded for by two different alleles A
and B for each SNP, and 13 diplotypes were identified in the groups of the four SNPs. The relationships between
the genotypes and combed cashmere weight, cashmere fibre length and cashmere fibre diameter were analyzed.
The statistical analysis showed that animals with the genotype AA of SNP2 in Liaoning cashmere goats had the
thinnest cashmere fiber diameter compared with those with the AB and BB genotype (P < 0.01), and individuals
with genotype AA of the SNP4 had the highest cashmere weight compared with those with the other genotypes (P
< 0.05). The relationship between diplotype and cashmere fiber traits was also analyzed, the results showed that
both cashmere fiber diameter and cashmere weight were significantly correlated with the diplotype H7H7 (P <
0.05). These results suggested that IGF- [ gene would be useful candidate gene in selection program on cashmere
fiber traits in cashmere goats.
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