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Polymorphism of the Exon 14 of Mx1 Gene and Its Relationship with

Reproductive Performance in Sutai Pigs
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Abstract. Polymorphisms in exon 14 of Mx1 gene were detected by PCR-RFLP in Sutai pigs. Six
genotypes and three alleles were observed when exon 14 of Mx1 gene was digested by Hin6 | re-
striction enzyme. The results of Chi Square test indicated that the frequencies patterns of exon 14
of Mx1 gene were fit with Hardy-Weinberg equilibrium in Sutai pigs population. Correlation be-
tween genotypes and reproductive performances (total litter size, number born alive, birth litter
weight, number weaning piglets and weaning litter weight in the third litter) of Sutai pigs was
similarly analyzed. The results indicated that reproductive performances of Sutai pigs with BC
genotype were significantly ( P<C0. 05) higher than those with BB, AA, AB, AC and CC geno-
types. Three new points mutation were identified by sequencing PCR products, two of which re-
sulted in Thr—>Ala and Glu—>Arg were missense mutation, and the last was a silence mutation.
Glu—Arg point mutation and silence mutation were appeared in the individuals with BB geno-
type. The results also indicated that the point mutation Glu—=Arg may influence the virus resist-
ance of Mx protein in pigs.

Key words: porcine; Mx1 gene; reproductive performance

Y HH#:2006-12-13

BEE&TA LA M ARPEE Gk (BG2006302)

EE® v R (1963- ), 5 TLIRZE24 N BIWESE 51, 1 EZ N F S Wt 4L IR PR O L OR3 5 R AT 5%
x BWAEE BREZ B8, 44 S0 E-mail: ghchen@yzu. edu. cn



1016 % W o=

H

E o 38

Mz (Myxo-virus resistance) 3 [ , Bl $1T £ Vi R
AN Z IFN o/ B IH 1Y FOPE RIS Sk 2 W G (B 1k
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PCR #" 14 {k & (15 pL): DNA # 4z (100
ng/pl) 1.5 pL, 10 X Buffer (% Mg*" ) 1.5 pL,
dANTPs B 4% (% 2.5 mmol/L) 1 pL. 5| ¥ (5
pmol./1)#% 1.2 uL. Taq B (5 U/pl ) 0. 12 pL. il
KWW 22 15 pl, PCR B FEJF . 94°C
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Fig. 1 Image of PCR products of the exon 14 of Mx1

gene
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6 Fpar 7, 43 Bl fw 44 AABB.CC.AB.AC 1 BC,
Py R B AEAE — A Hin6 1 Y07 &5, B V) 5 7= 4B
35 bp/255 bp A7 AL (KL ALKy AA) , Horpi 26 36 bp &b
HZ VUL YU SR R A G/ T %8748
11798 25 BF 3738 BOAS BE I AL U™ 4 — 1> 290 bp
B R B R AL )y BB, [6] Bif Ml KR 7R %8 1 Fr
BEh AR TE — AN & Hin6 1 1 1457 5511 bp i 58

LR DT 75 88 A 47 18 7 BELE BUBT A9 290 bp
i HANBE Hin6 1 AL EEN T CC. FR0 H4
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Fig. 2 Band patterns of the exonl4 of Mx1 gene diges-
ted with Hin6l in Sutai pigs
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Tablel Genotype and allele frequencies of Mx1 gene exon 14 by PCR- RFLP in Sutai pigs

B L BB % Genotype frequency S5 e R R Allele frequency Y A
No. AA BB CcC AB AC BC A B C XZ value
158 0.355(56) 0.025(4) 0.063(10) 0.190(30) 0.253(40) 0.114(18) 0.576 5 0.177 0 0.246 5 1.01™

A8 X A [R] 6 AR 23 A1 9 Hardy-Weinberg - #i  50{6 5 B AR ns 278 304 1K 2 2.2 K F ( P>0. 05)

y* values means the test values of different genotype to Hardy-Weinberg balance; Means with ns in column are no significant

difference(P>>0. 05)
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LR 11 ASBRIEE G . 5340, IR R B P 1 R B e
1~120 bp [A] 38 777 Ho Al 3 Fh 28 B9 2= 45, 43 51 4%
i F 3 PSR L AL (LR 4)
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o

i 2 Al UL, R Ll BC iR EESE S 3 A M
FEAFE IS AT B0 A6 55 BT W AT HORR 8 5
FY S TR E R BB A& (P<C0.05) .
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FAREP >0.05), #In K EH RN S . BC
A RIS A BC KL B A A A 1Y) 5 B B v s T
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AB164037 TGAAGGAGC GGCTGATGCG GCTGACCCAG GCTCGGCGCC GGCTCGCCAA GTTCCCAGGC B0
MB5087 TGAAGGAGC GGCTGATGCG GCTGACCCAG GCTCGGCGCC GGCTCGCCAA GTTCCCAGGC 60
AA TGAAGGAGC GGCTGATGCG GCTGACCCAG GCTCGGCGCC GGCTCGCCAA GTTCCCAGGC 60
BB TGAAGGAGC GGCTGATGCG GCTGACCCAG GCTCCGCC GGCTCGCCAA GTTCCCAGGC 60
cC TGAAGGAGC GGCTGATGCG GCTGACCCAG GCTCG—— ————CCAA GTTCCCAGGC 60

AB164037 TGAACCGGAC TCTCCAGGCG GCCCGGGGTC TCCAGGGCAC GTCTCCAGGC AACGAGGACC 120

MB5087 TGAACCGGAC TCTCCAGGCG GCCCGGGGTC TCCAGGGCAC GTCTCCAGGC AACGAGGACC 120

AA TGAACCGGAC TCTCCAGGCG GCCCGGGGTC TCCAGGGCAC GTCTCCAGGC AACGAGGACC 120

BB TGAACCGGGC TCTCCGGGCG GCCCGGGGTC TCCAAGGCAC GTCTCCAGGC AACGAGGACC 120

cC TGAACCGGGC TCTCCAGGCG GCCCGGGGTC TCCAGGGCAC GTCTCCAGGC AACGAGGACC 120
* * *

3 Mx1 EEE 14 5B FESF 5L 345 R (1~120 bp)

Fig. 3 Sequencing comparison analysis of exonl14 of Mx1 gene(1—120 bp)
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Fig. 4 Three new mutation points in three genotypes
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Table 2 The relationship between exonl4 of Mx1 gene and productive performance in the third litter of Sutai pigs

" . " PR AT R Sk WIE S ke W Y3 A48 80/ >k W7 475 % T / kg
Hk R A% ST Sk S .
Number Birth litter Number Weaning
Genotype No. Total litter size )

born alive weight Weaning piglets litter weight
AA 56 13.114£2.89*  11.54+2.52* 13.36+£2. 79" 10, 04+2. 33" 69.82+13.03"
AB 30 12.60+£2.69*  11.67£2.09" 12.80+1.78" 10,7341, 98" 72.93+£11. 40"
AC 36 12.89+3.74*  11.72+3.10"  12.67+£3.05" 10.83+2.81* 72.22+18.63"
BB 4 10.5042.12* 9.00+1.41° 10.00£1. 41° 8.50+2.12° 58.00414. 14°
BC 8 15.75+3. 10" 13.50+1. 29" 15.50+£1.73" 11.75+1.71° 86.00E6. 27"
CcC 6 13.034+4. 04"  11.33+£2.31"  13.33+£2.08" 10.33+2.31* 71.00£12.12*

JRAR T BEAR ] 22 5 A .25 (P >>0. 05) » F B AN [l 22 57 . 3% (P <C0. 05)

The same superscripts means not significant difference (P>>0.05), different letter means significant difference (P<C0. 05)
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o ) 5 DR 78 1 38 43 A 25 S DA MG 2 S U I
KM BT 24 I S R 2 —

Y IE A PER IR R W] ORI AE Ml B2 Hin6 1
Bl UL A5 C 2835 3] Hardy-Weinberg P 7 4R 25, iX
Wt WU A N TR 49 X 3208 A Ml B DRI 38
SO . EASTE R 95 ORE Mal RSB T 14
2 BC RIS R 1 B0 PE fig B i o T 2
T BB JE R B A 0 S5 M e d Ak . Ui H AT A0 2R
AASUER X 950 KA 1) 2 B85 41 v SR HIE 75 5 0l 7T BEAE
—E R EE B gr R B B RE . A S N ZORE
(RN RS % N B i G TR Bk e e R S A = ) N
BRI E R 95 K IE T RG R M AL T
PAFE 3 A IR KA B A 721 T o

Atsushi 221538 55 %F 4% PK(15) F1 LLC-PK1 4
Ml Ml B2 cDNA 751 i 47 B, 45 R & B
M PKL5) 21 i P 43 85 4 Mol J: R cDNA % #5 [X.
(1 3" A i[RI BE A7 AE — A~ 11 bp A B2 L B 2% 1 31 A
ARFFEH5E 4 — 5. Takeya 55758 1 Ho # /N R A
N Mzl BEHTF 5, 3815 7% Ml FER N &+ A
AT 45 8, IR B GenBank %1 (M65087) § 14
THE Mzl 3L 14 41 5 T4 586 bp. il 10 5 %
BT 2 PR 578 REA BT BB BIAMASS 36 bp
AE) G/ T 2€78F0 11 bp By 6k HJEH 11 bp 15k
K HVRIAEFE A 19 7 5 AS 58 4 — B0, X F oA [\) 02
HHMAMEME ER AL EBAFSEH— LW
WEFTIE L

A B 538 36 4G 7 AT D IR A B T3
AL RS H 2 4053 T Thr A1 Glu [7
Ala 1 Arg (8 B 5 — R AE A 5] B 2 FE R 1
Ak 33k SR o R RE R 0 32 3 D] 1 45 4 DI RE R R
FEoxF HA i e B e ) A — e iy s . JUHAETR
R3S MR RAZE G 2 4 BB 5L A
A B A BB JE A5 A5 H At [ b 5 g o A
A3 X AT i R AN AR 9 00 g g el (B
1984 Ja i —20 2 G0 F A T 0 23 A AT, DU S 4
o B AR AL A AL S s R

Atsushi 251 [ Ag T 4% PK(15) 41 jfg f1 LLC-
PK1 4 s Ml 5 B Be 8 o 1 5 J 44 1 g 7
FEXTHE Ml JER Z 25065 VSV R0 I i AH OGPk

HEAT T A0HT N Mg Ml 35 C A o (il 45 4 22 5
XL VSV BRE S R, (A& 4 AR Mol 3
PR 14 72 S S ol 5 8 46 2 5 2 5 ) HL T 30 B 7
VSV s At 75 19 B 5 BE 132 4 38 WA W 1Y
WA . R BRI RELE LS 3 IR K LB R e IR L AR
3R BEFHTEREAE G M F R AR EE R Z
— A 45 R R W] SR N BC MR EESE A 3 iR
SRR E IS AT B W A AT R D 4
S E TR AL BB AR (P<<0.05),
BC 3[R B4~ (14 S50 BE B 5 1 BB A A i) 3% R
A, BB 3L RS R 1 B MR RE Ak, ARBFSRLA
2 MRS 5 BB LB TR L R — A R8T
Mx 2 [ Glu [1] Arg 84k, FEE PR 11 6048
PUIF 5 B g X B R B — s st
PEA TR 1 25 R LR AT 2B Mx EE 1 Glu—>Arg
(XA~ 28 AR V7 s W] RE S B #E AR DA G A
1% 51 S T8 43 T I AT IRA W A T 5T
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