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Genetic Variation of MUC13 IGF2 and RYR1 Causative Mutations
in Commercial Pig Breeds in Fujian Province
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Abstract: MUC13 governs susceptibility / resistance to ETEC F4ac diarrhea in pighlets. IGF2 intron 3 g.
3072G > A is a causal variant affecting muscle growth and backfat thickness. RYR1 c¢. 1843C > T is responsi-—
ble for malignant hyperthermia in pigs. In this study PCR-RFLP or PCR-SNAPshot assay was used to geno—
type animals from nucleus pig populations in Fujian Province for the 3 causal variants. The results showed that
the favorable allele frequencies of MUC13 were 0.892 0.643 and 0. 638 in duroc landrace and large white
respectively; and those of IGF2 were 0.933 0.742 and 0. 826 in the three commercial breeds respectively.
Much higher favorable allele frequencies of RYR1 were observed with 0.896 0.982 and 0. 968 seperately in
the three breeds. Animals with favorable allele combination of RYR1 IGF2 and MUC13 were most prevalent
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in Duroc with a frequency of 65.4% while 28.4% in landrace and the lowest 19.9% in large white. There—
fore favorable alleles could be fixed in the tested breeds by marker-assisted selection through muti-generations

in combination of routine breeding techniques.
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10-1 PCR-RFLP  PCR-SNaPshot . . . 6
. . MUC13.IGF2  RYR1
1
1.1
6 o 1879 629 627 623
2~3¢g 75% 1.5 mL
Eppendorf o / / DNA 20 ng/uLo
1.2
PCR o 1. PCR
20 pL DNA 40 ng 10 x buffer 2. 0 pL 25 mmol/LMgCl, 1.2 pL
10 mmol /L dNTP 0.3 pL Fp 0.4 pL Rp 0.4 pL Tag 0.5 pL 13.2 uL. PCR
94 <C 3 min 94 °C 30 s ( 1)30s72<C 45s 36 o
1 PCR
Tab.1 PCR primer and genotyping methed
(5°-3)
Locus Primer (57 -37) /bp Amplicon  /°C T, Genotyping method
Fp: GGA GAG ACC AAA CCC ACA GA
MUCL3 Rp: CTC CTC ACC AGC TCC TTA GC 280 61 SNaPshot
Snapshot: TTT TTT TTT TTT TTT CCA TGT ACA TTT
CAG AGT CTG AGG GAT
o Fp: ACT GTT GAA GTC CCC GAG AG
intre3 g Rp: GAA GGG AGG AAG CCG AGA G 250 66 SNaPshat
07265 A Snapshot: TTT TTT TTT TTC CGG GCC GCG GCT

TCG CCT AGG CTC

RYR1 Fp: TCC AGT TTG CCA CAG GTC CTA CCA
c. 1843 C>T Rp: ATT CAC CGG AGT GGA GTC TCT GAG

700 63 Hha 1
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1.2.1 PCR - SNaPshot PCR-SNaPshot MUC13  IGF2 5 uL 1.
5 ul PCR 2 wL SNaPshot multiplexmix (  Tag dd - NTPs) 1.2 pL
0.3 pL SNaPshot o SNaPshot 196 C 10 s 50 C 5 s 60 C 30 s 25
o SNaPshot 0.57 wL 1 x NEB buffer 0.1 pL  CIP 37 C
60 min ddNTPs 75 C 15 min o 1 wL SNaPshot
8 wL Hi-Di formamide  GeneScan 120 LiZ size standard ( 20:1)

ABI 3130XL ( ABI USA) GeneMapper Software version 4. 0( ABI USA)
1.2.2 PCR - RFLP Hha 1 PCRRFLP RYRL. c. 1843 C>T PCR -
RFLP : PCR 6 wL Hha 1 1U( NEB ) 1.5 pL

15 pLo 37 C 4 h o RYRI NN  Hhal PCR
659 bp 493 bp 166 bp ;. HAL nn Hhal
659 bp 1 7 HAL Nn 659 bp.493 bp.166 bp 3 o

2

2.1 MUC13

MUC13 2.
( ) 0.892,
2 MUC13

Tab.2 The genotype and allele frequency of MUC13 in the tested breed

Genotype frequency Allele frequency
Breed No. AA AG GG A G
Duroc 618 0.003( 2) 0.210( 130) 0.786(486) 0.108 0.892
Landrace 616 0.115(71) 0.484(298) 0.401(247) 0.357 0.643
Large white 602 0. 158(95) 0.409( 246) 0.434(261) 0.362 0.638
Total 1836 0.092( 168) 0.367(674) 0.542(994) 0.275 0.725
G A - AA  GA GG

G is the favorable resistant allele A is the unfavorable susceptible allele. piglets with AA and GA genotypes are diarrhea—
susceptible individuals while GG piglets are diarrthea—vesistant individuals Number in bracket is the amount of animal.
2.2 IGF2
IGF2 intro3 g. 3072G > A 3.
3 IGF2
Tab.3 The genotype and allele frequency of IGF2 in the tested breed

Genotype frequency Allele frequency
Breed No. AA AG GG A G
Duroc 323 0.892( 288) 0.084(27) 0.025(8) 0.933 0.067
Landrce 372 0.573(213) 0.339( 126) 0.089( 33) 0.742 0.258
Large white 516 0.709( 366) 0.233( 120) 0.058( 30) 0.826 0.174
Total 1211 0.716( 867) 0.225(273) 0.059(71) 0.829 0.171
A AA GG 3%

A
A is the favorable allele AA individual has about 3% higher lean production than GG individual. This locus has a special

paternally-expressed imprinting effect only progeny inherited the paternal A favorable allele show a dominant phenotype.
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1 1  nn ; N N
Nn Nn 10.2%
4 RYR1
Tab.4 The genotype and allele frequency of RYR1 in the tested breed
Genotype frequency Allele frequency
Breed No. nn Nn NN n N
Duroc 364 0.003( 1) 0.102(37) 0. 896( 326) 0.054 0.946
Landrace 280 0.000( 0) 0.018(5) 0.982( 275) 0. 009 0.991
Large white 370 0.000( 0) 0.032( 12) 0.968( 358) 0.016 0.984
Total 1014 0.001( 1) 0.053(54) 0.946( 959) 0.054 0.946
PSE  ;Nn NN

nn

o

Recessive homozygous ( nn) individuals are susceptible to malignant hyperthermia to die and cause pale soft and exudative

( PSE) pork after slaughter; Nn and NN individuals show resistance to malignant hyperthermia.
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Fig.2 Distribution of RYR1 IGF2 MUCI13 genotype combinations in landrace pigs
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