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WE: [ B ] %S0 S0 FERME, B S ZRARKEFIRE (IGF-1. IGF-2) Fl
WUVE BRI R BN (MSTN) FERL AR . MK AR A B A ikt . [ Jrik ] SR
€ Bt PCR BT H 1 FERIFEM O B2 AN ik s AR, 52 1 SPSS A A T3k 5 a4
B GFE AR, [ 4551 ] RATEARE T IGF-1 N5 MSTN BN FA W E S T IGF-2
FERFRIRE (P<0.05) , HIETLAIE T IGF-1 3 IGF-2 SEAFR AR EHC (P<0.05) , KAXKET
H BB R m P H Z AR 5 22 58 (P<0.05) 5 IGF-1 LN MSTN 3N ERK AR PN RS R BEST
KRAFH (P<0.05) ; IGF-1 FERAERAABHHLATGAE AR (kR AS, SFek. HFRRRAK
RO AAAERERDE (P<0.05) , MSTN BERTEHLALRRINE GRAEAM (K, HE . MR, HifE, &
FEEL, HRBRIFIA RIS ) |« ARG A (K. SRR | KAAH (AERIED) ARKMIRE BEHXE (P<
0.05) , BRAIMT i HSERTEARFSERIE-2HZ ik i 5HA RMIRI W EARE (P<0.05) o [ 45 ] IGF-
1. IGF-2 Fl MSTN K AT RETERA A= PR 0 TE Lt B2 b A BNRIRAE AR, oAl 2+ B Ah R A T 3 Al .
FEIR: R B RET-1; RS ERERETF-2; DUERMHIER; JO6ER PCR; A%; AR
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Abstract: [ Purpose] The objective of this study was to detect and analyze the relative expression
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of insulin-like growth factors (/GFs) gene (IGF-1 and /GF-2) and myostatin (MSTN) gene in York
boars, Duroc boars and Landrace boars, in order to explore a simple and efficient molecular breeding
method for breeding pigs. [ Method ] The relative expression of target gene was detected by qPCR,
the SPSS software was used to analyze the expression data and the correlation between the target gene
and the growth traits of pigs. [ Result] /GF-1 gene and MSTN gene expression were significantly
higher than that of /GF-2 gene in the ear tissue of York boars (£<0.05). There was a significant cor-
relation between /GF-1 gene expression and /GF-2 gene expression in the ear tissue of Duroc boars
(P<0.05). Significant differences were found among the expression of the three target genes in the ear
tissue of Landrace boars. The relative expression of /IGF-1 gene and MSTN gene in the ear tissue of
Landrace boars was significantly higher than that of York boars (P<0.05). The expression of /GF-1
gene was significantly correlated with growth traits (feed utilization, total consumption, daily feed in-
take and growth index) in Landrace boars (P<0.05). The expression of MSTN gene in the ear tissue
was significantly correlated with the growth characters of York boars (body length, chest circumfer-
ence, chest depth, daily gain, total feed consumption, daily feed intake and growth index), Duroc
boars (body length, half leg hip circumference) and Landrace boars (growth index) (P<0.05). Com-
bined analysis showed that there was a significant correlation between the expression of target genes
in different pig ear tissues and growth traits (P<0.05). [ Conclusion ] These results revealed that the

target genes might have a synergistic effect on the formation of growth traits in pigs, which provides a
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theoretical basis for molecular breeding of pigs.
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ARMEIREB N EEL TR, HEEWE
FHMN AT, REEFEM N FEESE
TRRZ —. AR EEMUZEFRMS . <
ik . ABEE RIS RFMAENEN, A S5%M0
(s AL He ) ke s 2R Y, RS R KA
¥ (insulin-like growth factors, IGFs)(f$f IGF-1 FI
IGF-2) TEAUAA K & B 1 BB h e e I/ 1y 8 1 o
VEFRE DTG 5 o0k . ILAAER . A S
oAk, DRIEAE Sl Wb 9 A 3L Bl ke S A
FHE, LA B 3R (myostatin, MSTN) BE &% 411
il B LA, RN &Y Wi,
IGF-1, IGF-2 Fl MSTN J:R Al S s s A K &
BRI . HETET IGF-1. IGF-2 fl MSTN
SRR ZEE TP S DT T, R 22 PR ER
GO D o AT AR S L A A
WaTaEMIE, URARARE. KAXKEML
ESEARERATIFN S, RO EE 5 PCR £
AR, BEIHTHERK K EMKIERH (IGF-1. IGF-2
1 MSTN) TEX B2 A ek M 5K
PRIR B SCHR , BFFEAs R A B T — 2D T e fi s
8090 w7 1w = =

1 MREREZE

1.1 R

AU KA A% (38 k). KEAAH
(36 ) FFE K BLA N (54 %) RS IR (Fig L
FEPERENE MR ) (NY 822—2004) A5, 7E 70 d
WBNREL NG, HomEA S ZEREL =l
Wik B 2 p A B R I s g — TR 3R . ARAESE
[ NRC 2012 JRAE KA E SRR 2t HRHC )7 (FL
E 1 16%. HALAE 3.40 MC/kg. J% ] 14 1k i 22
fi? 0.98%. 5 0.66% FILEBE 0.56%), HFZEEam
pgeflHIAERB A FRA R TIN T, Hifd 10d
JE AT AE R YRR E , ) ACEMO64 Fifg 4 H 3l
KB RGICRALEERIRE R, 15100 kg {&
Hn, REFHLENE T2A RNA Save A
FIB DA, =70 C PRAF . TR E R (kg).
& (em). KK (em). KgF (cm). KPR (cm).
M vE (em), R (cm). BREERH (cm). 4 H (cm)
B (mm) SR RIEbR, TG SFeR (ke).
HFEE (kg). HIE (g). WRVFIHIZR (%) FiAK
TREE KA PR (3R 1)
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Tab. 1

The measurement results of pig body size indexes and growth indexes

A KR growth traits K5 York FL¥% 5 Duroc £ A Landrace
A& E/cm body height 64.54+3.81 67.60+3.24 65.08+2.87
A4 /em body lenght 104.50£9.29 104.80+6.96 110.69+6.45
i Fl/cm chest measurement 100.83+7.78 106.70+5.06 104.23+5.49
Ji % /cm chest depth 33.754+2.61 35.70+1.57 35.46+1.66
Hil 3%/cm chest breadth 31.1742.63 32.9042.33 33.084+2.29
fi§ F#l/cm abdomen circumference 109.21+£7.68 113.70+6.06 111.77£5.02
[ [ /em half leg hip circumference 55.58+5.14 57.50+2.59 56.31£3.90
& [#/cm circumference of cannon bone 18.88+1.42 20.40+1.78 19.23£1.17
AL F %/% efficiency of feed utilization 2.39+0.26 3.04+0.69 3.28+0.80

H 1 §i/g daily gain

[ #EEl kg total material consumption

698.34+136.66
149.66+31.65

H #EkHkg daily material consumption 1.72+0.36
7 [ )5 /mm backfat thickness 10.43+2.08
{4 5 /kg body weight 95.34+18.28
A= K A8 5L growth index 107.55+40.31

662.80+161.96
133.38+75.92

591.04+160.78
153.84+60.73

1.92+0.37 1.98+0.28

11.06+1.48 12.2242.55
100.52+16.53 107.02+14.74
123.21436.98 95.31£57.73

1.2 51t

LL GAPDH VE RN ZEEH, 4l GenBank 44
HEH ¥ GAPDH mRNA (NM_001206359.1), IGF-
ImRNA(M31175.1), IGF-2mRNA (NM_213883.2)
Fl MSTN mRNA (NM_214435.2) 541, JH Primer
Premier 5.0 55 Oligo 6.0 ZX 41159751 (3% 2).
1.3 & RNA FIFEHUR s i 5%

I FRARAACRHE ([bat) AFRZA R TRNzol-
ARIUHAH 21 RNA, R B AZ TR 5 H 4
Bri (e E A AL, #118 BioDrop Duo) £ ] RNA
Ji W (400 ng/uL ZEA47) FAZGRE (OD,s0/OD,g0=
1.8~2.0), f# F KM\ &) A FastQuant cDNA 2f 1
G RO B R G s L cDNA

1.4 LR PCR KR 444

P14 2R SRR R 20 L, 4375 10 pL 2xSuper-
Real PreMix Plus, 0.4 uL 50xROX Reference DyeA,
0.6 uL (10 pmol/L) b= TUF514), ¢cDNA 1 uL (&
100 ng), ddH,O #MZ 20 pL. HFNFEMBE 3 4
HE, e X, RN AN 94 °C FiAE
PE 30 s; 94 C 7251 3s, 60 CiBKk 30s, 72 C
FEM20s, 40 MER, ILhlERRIL .
1.5 HEEH b

K H Excel 4iit HRHRE 5N SR C H,
FIH SPSS.19 it i ANOVA #7531 H
B 56 R ) AR e Gk i, i 0 B HE SR “mean £
SD”#N . K Pearson 47T H A9 BE R AR XTIk

*2 BRSERES 3 MREEEFT

Tab. 2 The primer sequence of the reference gene and the target gene in porcine

F[A gene 5|97 %) (5'—3') primer sequences 3L £ base number ¥ 14K /bp amplified length

F: CATGTTTGTGATGGGCGTGA 20

GAPDH 249
R: CCGGTAGAAGCAGGGATGAT 20
F: GCACATCACATCCTCTTCGC 20

IGF-1 236
R: TCAGATCACAGCTCCGGAAG 20
F: TTGTCGTAATTCTGCGGTGC 20

IGF-2 201
R: GTTTGTGGTTTGGATGCCCT 20
F: CTTGACATGAACCCAGGCAC 20

MSTN 170

R: TTCAGCCCATCTTCTCCTGG

20
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SRR MRS ST, LL P<0.05 1E 8 i
AR

2 HERESMR

2.1 HWFEE S NS E R 5 28 S5 g th 28

ARG R FH AR i A% R B 11 43 BT ASORT i L)
B0 RNA TR, 255 WoR . BT AR RNA
JRR U ILE 400 ng/uL ZE47, OD,g/ODogy ¥I1E
1.8~2.0 Z[0], $E/RPEWUW T A7 B FF 5 ) RNA i
TR S A AR B S SR EoR . BEAREAD
W 3AEE, LUK RNA RGP Y7E MR
HEATHENE i PCR I, M 1 AT DA il : H
(435 [R5 N S B TR 9 S 2003 SR i B 2 R AR
W, ULAARRRSE A CERTEE R, TTH TS
20T, PCR ¥ S i E i i ith 4, 2t
B2 450 . H BSEDRURT N S 5L R ) 2 ik it e #1002
Ry Z, A HALG g, VLY 1)
o, WAL ZRIRGEAER Y, AT
ST R )
2.2 HBEEFETER P A A AL

ARFELL IGF-1 FHFE B4R 507 B K2
SEAMEHA L P )3 CE X IR, TR

14

WA 3AHMEHEMMTREEZER . H
& 3 [ Hl. IGF-1 5 MSTN 3 NAE KA 50\ 5 H-
HAUP W RIB R W E ST IGF-2 HEH R IL &
(P<0.05), ik 2 5L 7E KLY /A58 B4 41
Tk BT B EE (P>0.05); IGF-1'5 IGF-2 3£
FEFIE R A B UL T R IBEAEER (P<
0.05), % 2 MHEEH S MSTN B:RTEAIE e A B H-
i Rk EIC R EME (P>0.05); IGF-1. IGF-2
5 MSTN HERTEK A AR H AL LA & P
ZMAETE i 3524 5 (P<0.05), I H HREEEAS
[Fi] 5 Folr o K X 3R 38 T 3 B IGF-1>MSTN>IGF-2.

AHFFELL 34~ H AR AR R 507 R
A A Y CE X RR, THEE M
BN EF R A R R ZER, hE 4
A% IGF-1 FERA1 MSTN J& R AR ) 4 A el (1)
AR ek K AR>S > R i, HaX
2 BRERERAER AT A R R R E ST
KA T (P<0.05); i IGF-2 FPRIAEAS [R5 A ]
RT3k B AN AR B PR 25 7 (P>0.05),
2.3 HEIER S A KRN B

FAS H IR AR U X Rk i 5K
AN MRS AR A AR R KR

16 ¢
12+ 141t
10+ 12}
gl 10+
8t
6k
6k
4+ al
2+ 21
- 0 0 )
S 0 0 10 50
X
%12 10 -
1 T
0r sl
8t T
6-
61 st
4-
4t IGF-2 3t
2t 2r
1.
0 0 <
0 5 10 15 20 25 30 35 0 10 20 30 40 50 60
TEFREYL cycles

E1 HRERMASEERY 1Eihk

Fig. 1 The amplification curve of the target gene and the reference gene
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SR BT WLA% 3. ik 3 v 1. IGF-1 AT
KAABEHAS R ® SEBR AR, B
BEL H BRI A K8 B AR 1B 2 A0 G (P<0.05),
TER L TE NGRS s A h i ik it 5 AR AE
RTE K BEE (P>0.05); IGF-2 K: I TE K24 500
M. AR A IRK A A AL P RIA RS
A KRR M (P>0.05); MSTN FE R 1E
KA BHA Y RIE T GSEEL . BWE . K
U, HRE . SARE. HRERHRIA KIS AR

PRI 5 B E A 2% (P<0.05), TEFHIETE ARG H-4
U RB I SR | PR 2 B E A (P<
0.05), TERKHANBEHALFERILESAERKIEH
52 FE MK (P<0.05), ARWFFRERA 438 IGF-1 .
IGF-2 1 MSTN 3£ R 5 KRA AN . & SO
MK AARBARER A, 4R ERX 34
HHATERATTABHAL P ERL S E
Fl. SR HFERMAI RS K MR E B
FHIG (P<0.05), FEFIE A HALUTRIES

20 ¢ 20 -
181w
161 =5 o 20F m
14} :
12t I5¢
10 +
8 10t
6
L 4t 3
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= 16
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Fig. 2 The melt curve of the target genes and the reference gene
6 [ /GF-]1 mmIGF-2 mm MSTN
c
: 1 o
2 15 0 K45 mm A s mm K
iz % 4r York Duroc Landrace
g b g
=2 b ‘7 b
-i% = il g10r
22r b ab H E
(o] [}
& b #® o
Z 2 b ab
ali a a Z3s) -
0 : : I a a a
R FL S kn = ab
York Duroc Landrace |_i.|
B LT RARERREREE (P<0.05); FH. 0 :
TE: EARTF RS R R LR RE ( ); R 1GF-1 1GF2 .

Note: The difference of superscript letters was significant (P<0.05); the
same as below.

B3 HRERHWREEER

Fig. 3 The relative expression difference of the target genes

B4 BHEEREFEBEMPHREEESHER
Fig. 4 The comparison of the target genes expression in
different pig breeds
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Tab. 3 The correlation between the expression of target genes in the ear tissue and the growth traits
IGF-1 IGF-2 MSTN IGF-1. 1GF-2 & MSTN
24 parameter KRéyye Mikw KB RGw Hgw KA R4w ke KA KR&w fkw KA
York  Duroc Landrace  York  Duroc Landrace York  Duroc Landrace York  Duroc Landrace
=2 : :
s Cm 0.657 0.615 0.950 0.982  0.896 0.594 0.475 0.256 0.281 0.049° 0.031 0.053
body height
2.
/s . . .
A i/fom 0.740  0.667 0.863 0.831  0.876 0.745 0.036° 0.011 0.648 0.052  0.089  0.037
body lenght
i el /em .
0.744  0.725 0.949 0.703  0.347 0.802 0.035 0.567 0.555 0.094  0.096 0.082
chest measurement
JHa i/ . . .
{7 /em 0.763  0.825 0.523 0.614  0.701 0.431 0.034°  0.276 0.224 0.058  0.006 0.025
chest depth
Ji% 5 /em
0.743  0.287 0.675 0.762  0.624 0.351 0.425 0410 0.270 0.087  0.120 0.179
chest breadth
HEHl/cm . . .
. 0.777 0.623 0.880 0.816 0.896 0.997 0.166 0.190 0.841 0.037 0.007 0.019
abdomen circumference
A L/ .
%ﬁl Cm 0260 0417 0.933 0.804  0.959 0.848 0.207  0.017 0.475 0.107  0.311 0.151
half leg hip circumference
E Hl/em
. 0.569 0.311 0.524 0.501 0.617 0.681 0.283 0.628 0.842 0.360 0.126 0.752
circumference of cannon bone
kL) FH 2R /% .
ﬂﬂ.ﬂﬂlﬁ ° e 0.806  0.683 0.047 0.871  0.640 0.438 0311 0428 0.206 0.963  0.197 0.372
efficiency of feed utilization
Hifid/g .
. . 0.562 0.138 0.382 0.771 0.771 0.938 0.026 0.953 0.485 0.084 0.096 0.130
daily gain
SRR, . . . . .
FeR g' . 0344 0311 0.034 0.870  0.540 0.190 0.039 0.997 0.370 0.01 0.027 0.012
total material consumption
H ﬁ*L g . . 0.344 0.311 0.034 0.870 0.540 0.190 0.039 0.997 0.370 0.01 0.027 0.012
daily material consumption
IR . . .
. m@ 0.973  0.806 0.210 0386  0.574 0.445 0238  0.364 0.686 0.016 0.04 0.003
backfat thickness
PR kg
. 0.890 0.798 0.944 0.790 0.812 0.709 0.351 0.219 0.478 0.326 0.876 0.513
body weight
KRS . . . . .
R 0.808  0.220  0.048 0.881  0.650 0.078 0.025 0.995 0.024 0.073  0.005 0.026

growth index

Hr O FOR AR

Note: Signifies significant correlation.

. MR R, BFER. HEERL. EEEM
A KA A KR B A C (P<0.05), K
HAMEALhRESHREK . R, BE. &
ek HEERL, BEEMA RISHEEA KR E
E AR (P<0.05), FRitz sh5 H A H R A 7R
I (P>0.05),
3 g

W £ . IGFs EEAEAFAE =4, /i3]
PR HOHGER 22 50 45 50 20 20 400 Bt 3 i o S M 32 Ak
GIENPIERLE R EE, IGF-1 WAEH 5K
BREM, Rt EREE LEEY,
IR =Yyl LA A K LA AR R A
THASEUREGE TR IGF-1 R 54 KRR
XKE, KMZENS 180 dfA®HE . 70d~120d H
O E A OC (P<0.05), SiRK . #EwE. HoFl .
Ji 1 R ] 45 A R 25 M G (P<0.05), ST
FHEME (P>0.05), T 8050 48 "% 1L VY 4% IGF-

1 FEHRWETE B %I 51078 AR 4
AL Wi E . 6 AIRAE . Rm . AK .
Bl N AR A K MR T B A G . RIS
KRG . MRS TR, T
IGF-1 BRTER A A . Mg AR A
WS E AU A DA B S A KR ¢
B, S5REIR: IGF-1 JERTE ARG Fp ] 1) %A
EEKABHIE > KA, HHEKARK
R N R IR B R 3 R TR A T (P<0.05); 1%
FEPRAE R (A% T i 2R3k 5 AR KR (RDRHR
. BFERL. HERRIR A K A8 50 fE 7R A e
(P<0.05), TMi7E A 2 A~H5 Rl b i 2k 5 A Kk
ARIC KK (P>0.05), 5T H %5 OF T &80 5
SERA—E, BB LI R AR R Rl s A
S AN TR] AR R 0 ] — 2R PR B s g e AST] - B
FEAEFPRERE S

BB F R R . DRI ACA IGF-2 3£
TR TR TR AE 0 T BT/ B A B R O
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g0, RUNZEERJE AL IR, FFAEXT AW
O 5T LR AT B T E S, X 2 A5 N A 1
IGF-2 HR AT T, 25 R WoR iz 5%
SR K I RS R TS R A A K BE TR A AE
M (P<0.05), SKAMBIAKMERRIE ZER
% (P<0.05), KNOLL 25U B 5% & 3 IGF-2
F D55 G A K8 BORN R R A5 A K MR AR 6
MIASHIFSE B 45 5 B 7R IGF-2 N FEA [R5 R a] (1
FIREAAE R E 255 (P>0.05), HHIEAFE
Tl R 21 20 vl ) 2 25 5% AR K IR I 1 TG 5 i)
(P>0.05), X5 FARCHMITRMERA—, 1]
REE 2 AP S RIA 2 7S

MSTN 34 & AL K N1 B (TGF-B) %
WA Z—, B AT LA S ML B i L AR
Ko, H= Wy 0 E i UAE K R T
/N BURISUYLAE B MSTN JE R 2 S 3 HA LA =
AR ZZ LA™, DR A T2 3k R T R R 4 il
BEHEIAERAENIIRERZ —, SBNER
PERF U, Sl I X MSTN B 1) 5" X
LM R . ZEEH T-A R 55
YIHE LA E WEKF (P=0.052 2), HH
RETHHEAARENEHTFYHEEY, &8
PEFRBI R R RN Rk SR A KBS A
K ARG EE R TR . IZIE R TEAS RS FR A
ik BERK A s> KA, HHAERK
FIRE TR ARG Rk i i 2 e T R A 5if (P<0.05),
UEITZSE R AEAE— o RN RER Sk s ISR RIAE R
A N HHLUP B SR BE . KR,
HE . SFEk . HAERHA KI5 G A KRtk
B AHOC (P<0.05), FEAEIS S HAH 2 )
Frm SR EK | R R B C (P<0.05), TF
KA HA LU ARk 5 A K AR EUE A
(P<0.05), ST AGRIEA L,

ARG R B~ 34 H A HE A R — 5%
HAHR PR RIX LR (P<0.05), A HAH
R 7E A [) 5 EE AL 40 9 3608 | A7 7E 22 57
(P<0.05), KILRFEIET T IGFs 5 MSTN 7EH-41
LU ik SAFEE R AR KR, &8
HE5RAFEN (RE . BEL SFEE, HFER
SRR . ARV s A (M . MR . IR, &
FERL. HEER ., BWEEMAKIER). KAAE
(R, MR, IER, SFER. BHFERL. M
ARIEE) MAERMERE BEM, HERREAK

PR T B AT RE 32 IGF-1. IGF-2 Fl MSTN 3£ [A
Fefa] s
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