BB ESR 2016,47(12) :2370-2378

Acta Veterinaria et Zootechnica Sinica

doi: 10. 11843/]. issn. 0366-6964. 2016. 12. 006

M EXAMBIREREXSFRENERSN

¥ OAFRA
(P MR 3 BB IX SRR R 3 B 102460)

 E: AR EBTET ARSI A AR E B DR PAETEN O F IR 225 90 200 H 5% IR 14 F R 5L 52
W, BEFIMRTE 50 kg 78 A7 AR AL IS s K B RIR O LA A R K =0 R 8 N R R BAEE 6 kM4,
IRV 53 K F EXF S K WUGHEAT 0. 25 R R 5 AR AR LA, Je Rl i 1 B WL LR ZE T AR 3 LS
e bR LR A A B SRR LR DNA $5 DU 35 38 5 (P<T0. 01) 5 BUAK 15 Al Bl i A L 3¢, A 4 6 (R 1Y
TR B RE LD B4R s A B (P>>0. 05)  (H Mk Fokvd. R LA 44 K K F AL =R
IGF1,PDK1 fl GLUT4 f) 3k 3% 32 5 (P<0. 05) , Ml LT 44 K & & A& 3 MSTN fl FOXO1 %
PR B AR (P<C0. 05) s 3 L LET 4 AL M1 56 35 [ PGCLA () 2235 B 18 3 48 & (P<<0. 05) , 4 (A WLAT 2 5%
LB AESE K MEF2A . MYOZ1 . MRF4 Fl NFATC1 ({32 35 & i 5 B AR (P<<0. 05) 5 4¢3k UL 4F 4 3% 5 (9 miR-1 il
miR-133 KA B F R m 7 (P<<0. 0D Wil B ILEF 2 A K 19 miR-499 3k 5 W BN (P<C0. 01D Z5 R 4R/R 4%
A2 U3 A 1 AL A DR e T e A L A3 IR KT R S ARG R A S AR

KB HNAER RS

E %S :5828;5813. 2 ARG A XEHS: 0366-6964(2016)12-2370-09

The Molecular Expression Differences of Muscle Growth in Purebred and Crossbred Pigs

ZHANG Jie, LUO Zong-gang”
(Department of Animal Science, Southwest University Rongchang Campus, Rongchang 402460, China)

Abstract : To understand the molecular regulation differences of muscle growth and development in
purebred and crossbred pigs, and analyze its effect on carcass and meat quality in pig. Duroc,
Landrace, Large White pigs and Duroc X (Landrace X Large White) crossbred pigs with the aver-
age body weight of 50 kg were used. Each group was repeated by 6 individuals, and longissimus
dorsi muscle was collected and analyzed at both phenotypic and molecular levels. The results
showed that, compared with the purebred pigs, crossbred pigs had significant higher myofibre
cross-sectional area, white myofibre ratio, lactate dehydrogenase A gene expression level and
mtDNA copy number (P <C0. 01); On the whole, the expression level of IGF1, PDK1 and
GLUT4 genes promoting myofibre growth and development in crossbred pigs were significantly
increased (P <C0. 05), the expression level of MSTN and FOXO]1 genes inhibiting myofibre
growth and development in crossbred pigs were significantly decreased (P<C0. 05); the expres-
sion level of PGC1A gene promoting white myofibre conversion in crossbred pigs was significantly
increased (P<C0.05), the expression level of MEF2A, MYOZ1, MRF4 and NFATC]1 genes in-
hibiting white myofibre conversion in crossbred pigs were significantly decreased (P<C0. 05); the
expression level of miR-1 and miR-133 related to myofibre proliferation in crossbred pigs were

significantly increased (P<C0.01), while the expression level of miR-499 inhibiting white myofi-
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bre growth in crossbred pigs was significantly decreased (P<C0.01). These results suggest that

improving carcass traits in pigs through corssbreeding is achieved by changing its molecular regu-

lation level, which had adverse effects on meat quality.
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al-Time PCR £l & 4t (Bio-Rad) |1 i/if7 mRNA [
EH . N AR R (20 pl). GoTaq® qPCR Master
Mix (10 pL), Forward primer (0. 4 pL), Reverse
primer(0. 4 pL.), Nuclease-Free Water (9. 2 pL),
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Table 1 Primer sequences of mRNA genes used in qRT-PCR”

A NCBI 2% J3 5| 1 FE (5'—>3") P /bp B JGREE/C
Gene symbol NCBI reference sequence Primer sequence Product size Annealing temperature
F. ACTCTGGCTTTCCTCTTCACT

MYH1 NM_00110495. 1 71 56
: TTGCCACCTTTCTTTCCACCT

=

o)

: GGCCCTTTGATGCCAAGACA
MYH?2 NM_214136. 1 o 295 56
R: GGGTTGACGGTGACACAGAA

F: GTGCCCTGCTGCCATCAATA
MYH4 NM_001123141.1 89 56
R: GACTTTCGGAGGTAAGGAGC

F: GAAGGTGGGCAACGAATA
MYH7 NM_213855. 1 ] 141 58
R: TGCTTGGTCTCCAGGGTG

F. TCTTGACCTATGTGGCTTGG
LDHA NM_001172363. 2 290 60
R: AGCACTGTCCACCACCTGTT

F: CTGGTGGACGCTCTTCAGTT
IGF1 NM_214256.1 151 60
R: ACATCTCCAGCCTCCTCAGA

F. AATCACCAGGACAGCCAATA
PDK1 NM_001159608. 1 186 58
R: CTCGGTCACTCATCTTCACA

F. GGGGCTCTAAGATGTTCAA
MYOZ1 NM_001025222. 2 , 159 56
R: TGTAGGAGAATCCCTGACC

F. AACAGCGAGCAAAAGGAAAA
MSTN NM_214435.2 201 60
R: ATCAATCAGTTCCCGGAGTG

F.: CTTGAGGGTGCGGATTTCCTG
MRF4 NM_001244672. 1 132 60
R: CTGAAGACTGCTGGAGGCTG

) F. ATCACCACCCAAATCCTTAT
PGC-1a NM_21396. 3 , , 332 60
R: CCCTTTCAGACTCCCGCTTC

F: GACCCTGATACTTCCTATGTGC
MEF2A NM_001097421.1 ] 189 60
R: TGAACTCCCTGGGTTAGTGTAG

F. CTGTGCAAGCCGAATTCCTT
NFATC1 NM_214161.1 138 58
R: AGGCAGGTAGGTGAAATGCT

) F. GCTTTACAAGTGCCTCTGCC
FOX01 NM_214014. 2 197 58
R: TCTCCATCCATGAGGTCGTT

F. CGTCGGGCTTCCAACAGATAG
GLUT4 NM_001042. 2 , 442 60
R: GAGTAGGCGCCAATGAGGAAT

) F. CTGGGCTACACTGAGCACC
GAPDH NM_001206359. 1 ) ) 101 60
R: AAGTGGTCGTTGAGGGCAATG

CGlW SRR AR L Primer3 $EAT . Fo B#FSIY)R PGS, FIF

*. Primer sequences are designed using online software Primer3. F. Forward primer; R. Reverse primer. The same as below
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rRNA fEH N Z miRNAM! . R ZER (20 pl) 22X
miRNA qPCR master mix 10 pL, 514 0.5
pL, FUESIH 0.5 pL, Bk DNA 1 L, RNase-free
water 8 pl, LW ZHL. 95 CHIAEME 30 s; 95 CAR
PE S 55 60 CIR A /IEM 30 s,40 DGR 5 45 i M1 48 -
95 °C 15 5,60 C 15 5,95 C 15 s, miRNA X} £

x2 miRNA EES|HFE
Table 2 Primer sequences of miRNAs used in qRT-PCR

KR 272 kAT . miRNA E 5 5] Y17
L 2,

1.2.4.3 Zekitk DNA 5 ULE00 0 - 4K B8 Fr A9 4R
O qRT-PCR A6 T 45 A~ A% 4 41 it £ 4 4
DNA #5 D1 %, & &2 K I 28 k0 18 DNA F 5 3% [
ATP6.COX1 #l ND1, 342 Il % DNA 3 H GCG
ERNS . RMRRMSEHW 1.2.4. 1, B4 400
AR DNA 5 DR 315 (OB DNA Ky 55 i
5 O /(GCG 45 D . ek DNA FE R
BRE =5 WIT I 3.

miRNA £ ERBIY (5'—>3"
miRNA name Forward primer

B 514 (5'—>3"

Reverse primer

ssc-miR-133a-5p

ssc-miR-499-5p

TTAAGACTTGCAGTGATGTTT

AGCTGGTAAAATGGAACCAAAT

5 & R AR E TS Y

AGCCTACAGCACCCGGTATT
TTCGGAACTGAGGCCATGAT

ssc-miR-1 TGGAATGTAAAGAAGTATGTAT
5S rRNA GCCCGATCTCGTCTGATCT
18S rRNA TTTCGCTCTGGTCCGTCTTG
Met-tRNA CAGAGTGGCGCAGCGGAAGC

CGATCCATCGACCTCTGGGTTATG

R3 ZRHEDNARREREESIWFT

Table 3 Primer sequences of mitochondrial DNA-specific genes used in qRT-PCR

N NCBI 2% J¥ 51

Gene symbol NCBI reference sequence

S E (5'>3")

Primer sequence

PP B /bp 1B kil B/ °C

Product size Annealing temperature

F. GCCACATCCTCAATCTCCAT

ND1 NC_000845. 1 (3922. . 4876) o , 220 56
R: GATTAGAGGGTAGGGTATTGGTAG
F: ACTACTGACAGACCGCAACC
COX1 NC_000845.1 (6511. . 8055) 123 60
R: TCCAATGGACATTATGGCTC
F. TATTTGCCTCTTTCATTGCCC
ATP§ NC_000845. 1 (9120. . 9800) 198 60
R: GGATCGAGATTGTGCGGTTAT
F: GAATCAACACCATCGGTCAAAT
GCG NM_214324. 1 1 60

R: CTCCACCCATAGAATGCCCAGT

1.3 SHitaH
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1Y) A A A% (DLY) # 47 student’s ¢ K5 55 b4 22
FRAEMEE, » FRZEREF(P<0.05), * x FIiR
ZEW 3 (P<<0.01),ns FREFAEE (P>

0.05), HERIGFIR NP IME L hRERE.

2 & R
2.1 ALAREEHE

WE 1A Biw.DLY B LA 2w U B 2 F
D.L # Y(P<C0. 01), ¥ B % 52 i i 1 4% L &1 4k g
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A. Myofibre cross-sectional area; B. White myofibre ratio; C. Relative LDHA gene expression level.

* . P<C0.05;

% %, P<C0.01;ns. No significant difference. The same as below
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Fig. 2 The relative expression level of myofibre development-related genes in purebred and crossbred pigs
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Fig. 3 The relative expression level of myofibre type-related genes in purebred and crossbred pigs
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Fig. 4 The relative expression level of myofibre development-related miRNAs in purebred and crossbred pigs
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