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Study on pyramiding effect of polyembryony genes loci
in Xinong Saanen goat
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Abstract: [Objective] The aim of this experiment was to analyze the pyramiding effect of genotype and
genotype combination of microsatellite loci in the polyembryony trait of Xinong Saanen goat. [Method) The
relationship of genotype combination and litter size were compared and revealed in excellent Xinong Saanen
goat by micro-satelite marker and family trees. [Result] The results indicate that there are genetic poly-
morphisms at these four microsatellite loci, and there are four positive genotypes (A;A;,B,B;,C,C; and
D;D,) and negative ones (A; A;,B,B,,C,Cs and D, Dg) effects on litter size,respectively in Xinong Saanen
goat. The pyramiding effect of A;A;B,B;C,C;D;D, genotype combination markedly improved (P<C0. 05)
compared with the others. The effect of D;D, genotype on litter size was higher than that of D,D, by
5.11% ,and A;A; higher than A, A; by 15. 32% ,C,C; higher than C,Cs by 8.11% ,B, B higher than B; B,
by 8.50% ,D, D, higher than D,D, by 10.09% ,D-D, higher than D, D. by 15. 62% ,D,D, higher than D, D,
by 11.08% sand D,D;s higher than D, D; by 39. 64 %. [Conclusion] There was a significant pyramiding effect

in the course of reproduction between parental generation and F1 generation; and there was a significant
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gene isolation effect in the course of reproduction between F1 and F2 generation.
Key words: Xinong Saanen goat;micro-satelite loci;family tree; pyramiding effect
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1~12. BERE2E AN R4~ 44 ; M. pBR322DNA/Msp T Markers, B BE K BE A % F 4K 242,238,217,201,190,180,160,147,123 bp
Fig. 1 PAGE electrophoresis of PCR products at microsatellite OarAE101 locus in Xinong Saanen goats
1—12. Different Xinong Saanen goat; M. pBR322DNA/Msp | Markers, fragments size
are 242,238,217,201,190,180,160,147,123 bp up to down

2 VHACEEREYS L 2L TL R BM1A3 3 38 7 1y (0 340 45 5% AT J I M v Jc o, ik 285 S
1~12. BEEEEMIAI A4 ; M. pBR322DNA/Msp I Markers, B B 88 I %) Rk vk ok 242,238,217,201,190,180,160,147 bp
Fig. 2 PAGE electrophoresis of PCR products at microsatellite BM143 locus in Xinong Saanen goats
1—12. Different Xinong Saanen goat; M. pBR322DNA/Msp [ Markers, fragments size are
242,238,217,201,190,180,160,147 bp up to down
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Bl 3 PUAEERe WS L0 PR BMIL329 41 7= Wy 1) 51 43 3 1A 97 Tk 68 e v vk 285 SR
1~14. B 88 2E M9 A R4 4 ; ML pBR322DNA/Msp T Markers. H BE K BE I 1 8] F 4Kk o 238,217,201,190,180,160,147,123 bp
Fig. 3 PAGE electrophoresis of PCR products at microsatellite BM1329 locus in Xinong Saanen goats
1—14. Different Xinong Saanen dairy goat; M. pPBR322DNA/Msp | Markers.{ragments sizes
are 238,217,201,190,180,160,147,123 bp up to down
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B4 PERBEREYS LA TR LSCVO43 I3 7= 1y 14350 43 5 T s 10 Iz 68 S Pl Tk 485
1~14. EEREEMAIFAE; M. pBR322DNA/Msp I Markers, B B K 8 M 5] R4k ¥k 201,190,180,160,147,123,110 bp
Fig. 4 PAGE electrophoresis of PCR products at microsatellite LSCV043 locus in Xinong Saanen goats
1—14. Different Xinong Saanen dairy goats; M. pBR322DNA/Msp | Markers,
fragments sizes are 201,190,180,160,147,123,110 bp up to down
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Table 1

Distribution of alleles at each microsatellite loci in Xinong Saanen goats

(A= A A e TR B AT DR R R PR A5
Locus Number of allele Allele size and gene frequency
109 b 114 b 116 b 126 b 129 b 132 b 135 b
OarAE101 7 P . P P P P .
0. 203 0.211 0.320 0.078 0.047 0.070 0.070
BM143 1o 105 bp 110 bp 115 bp 119 bp 120 bp 124 bp 129 bp 135 bp 137 bp 140 bp
0.020 0.127 0. 204 0. 046 0.107 0.061 0.006 1 0.204 0.107 0.041
BM1329 10 182 bp 185 bp 187 bp 190 bp 197 bp 215 bp 219 bp 223 bp 225 bp 234 bp
0.097 0.092 0.117 0.148 0. 046 0.097 0.092 0.117 0.148 0. 046
130 b 135 b 140 b 145 b 150 b 155 b 162 b 167 b
LSCV043 8 P b b b b P b b

0.117 0.041 0.122

0.128 0.082 0.168 0.117 0.225

2 1 LA M, R AR 7 4 OarAEL01
BM143,BM1329 F1 LSCV043 7 PG 4¢ §% fig 4y 1L 2F ¥
a5l 7,10,10 F 8 AN AL FE B K B 43 5
1 109~135,105~140,182~234 F1 130~167 bp,
RIS LE FFL W A4 Ak T2 7 0 78 P8 A 5% BE 5 1L 2
AR 2350 AT T s AL Z R PR PR AL .

2.3 MIEREREERBSARFEETDLESX
HHXR

SRR A3 AT 4 Ak 10 36 I DA 45 1 A B i
WE G R CR TR S R R 2, MR 2 AT IL,
7E OarAE101 7 5. Ay A, 5 PR AS IR 1 72 26 B0
a3k 2,03 H/BA T AL A, BB BIAS K 1 7 26 H
i AUH 161 /AR, PR X 07 i ok e, Ay A 3%
PRI 6T PG A% 5% 8 % Ll = 7= S5 B00CA IE AN T AL A
JHE PR TR ) R AN . AF BM1329 37 5 . B, By JE P
AN B 77 26 B R O P AR B R W 1L S 0 7 2 L
S IERN 5 B By Bk PR A 1A 11 77 26 B AR 2 A
Bi. 7E LCV043 7 . C, Cs F PRI AS 1A B 7= 26 B0
T Al R AR PR b R KT P A 5% Rl 4 LU S 1 S A
SRR 5 C, Cy K R RIAN 1A fg 7 26 B T L Ath L 1A
R, R ALY . 7E BM143 {3 g, Ds Dy 56 B A AS {4 (1)

77 SR T A 3 PR A L R P AR B AR Ll A Y
SRR IE RN s Dy Dy F AL A B 7= 26 BUIE T HoAth
SR i
2.4 FIRRFBXEERBASEBARFERDULF

FEHENXER

R 4 A PR B T B2 07 i 356 PR AR e HL 20 it 1y 3
RIRUZH & R0 DT AT 4 JI6 P27 8 807E 2.8 DL 1
B 75 B AR (FL AR A 3 4 & 5 77 36 50
KR LVEER IR 3, hFE 3 AT, 33 HALFE AL AMA
AR AE 7 Fb R OALAH AL Hoh B OB S
Ay A B B C CiDs Dy 77 2 81 A RN AE 3 T
Br As ArBi B CCs D, Dy A1 Al 2H A (P<C0. 05).,
FERBIH A A A B BC,CDsDy, 5 A A, B, B C, C;
D, Dy A H . Ds Dy B¢ D, Dy JE R A 7 26 50 i) 5 G 200
fHe 5. 11%; B AA A A A B B,C,CD; D, 5
A ABB;C,C DDy LB R, A A, B AVA FEH
Ty RO R A ROV A & 15, 3200, BRI R4 &
A; A, B B;C,C;D;Dy 5 A A B, By C,Cs Ds Dy # H
me GG B GGy e M = 6 Hm R A
ROV S 8.11% ;A A, B, B;C,CsD:Dy 5 A, A, B;
B,,C,CsDs Dy #1He . BBy 48 By By, 3 KA 7= 24 501
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Table 2 Relationship between the 4 microsatellite loci genotypes with litter size in Xinong Saanen goats

o7 1 H [A 7 fir %4 SR TES PR
Locus Genotype Name Genotype rate Litter size

135/116(25) A1 As 0.2551 1.607 24+0.3119 a
135/114(32) A1 A 0.326 5 1.675 040.332 7 a

OarAE101 132/114(17) Ap Ag 0.173 5 1.732 940.362 3 ab
129/109(9) As A7 0.091 8 2.030 040.368 4 b
127/109(15) Ay A7 0.153 1 1.750 0£0.270 7 ab
234/197(9) B Bs 0.091 8 2.044 440.354 8 a
225/190(29) B B; 0.2959 1.640 740.338 8 b

BM1329 223/187(23) B; Bs 0.234 7 1.719 640.359 1 ab
219/185(18) By By 0.1837 1.620 0+0.3150 b
215/182(19) B; Bio 0.1939 1.740 5£0.256 1 ab
167/145(11) CiCs 0.112 2 2.038 2£0.478 6 Bb
162/140(6) CyCs 0.061 2 1.500 02=0. 500 0 Aa
162/135(24) C,Cr 0.244 9 1.536 0+0.424 2 ABa

LCV043 ,
162/130(14) C,Cs 0.142 9 1.649 5+0.193 5 ABa
155/130(31) C;Cs 0.316 3 1. 750 04+0. 353 6 ABa
150/130(12) o 0.122 4 1.898 740.209 5 ABab
140/124(3) DiDs 0.030 6 1.7233+£0.254 2 b
140/119(5) DDy 0.051 0 1.734 04+0.252 6 b
137/120(21) D, Dg 0.214 3 1.6929+0.3394 b

BM143 135/115(16) D3 Dg 0.163 3 1.656 3£0.330 2 a
129/115(24) D, Dg 0.244 9 1.650 0£0.306 9 a
129/110(16) Dy Dy 0.163 3 1.661 940.394 3 a
124/110(9) Ds Dy 0.091 8 2.047 84+0.3524 b
119/105(4) D7 Dyo 0.040 8 1.812 5+0.239 4 ab

45 5 BT A RE AR [ 5B S5 A AN ] R 5 5 B 30 7R 22 S 18 3 (P<<0. 01D W AR AN W) /NG 52 B 22 ] 22 5 i & (P<<0. 05) . N[,
Note: The numbers in the brackets are the individuals that belong to the respective genotypes;the dates with different capital letters in the
same column mean different significantly in 0. 01 level, with different lower case letters in the same column mean different significant-
ly in 0. 05 level.
3 FIRRFARFRPLFEEABDEASGS = ZHHXER

Table 3 Relationship between genetypes combination with litter size in F1 generation Xinong Saanen goats

LA G A Litter size

Genetype combination Genetype %1 R %2 M %36 54 R M

combination rate 1st birth 2nd birth 3rd birth 4th birth Average
A3 A7 B BsCiCs Dy Dy (3) 0.090 9 2.68+0.20 A 3.00£0.25 Ab 3.6840.27 b 3.33£0.35b 3.16+£0.15 a
A1 AsB1BsCiCsDs Dy (7) 0.212 1 2.14+0.13 Ba 2.5740.16 B 3.14+0.17 b 3.42+0.23 b 2.82+0.10 b
A3 A7B1Bs C1 Cs D5 Dy (3) 0.090 9 2.00+0.20 Ba 3.337%0.25 Ab 4.007£0. 26 a 4.007£0.35 a 3.33+0.15 a
A3 A7B;B1o CoCgDs Dy (5) 0.1515 2.00£0.15 Ba 2.80%0.20 a 3.20£0.20 b 3.20£0.27 b 2.80+0.12 b
A3 A7B1BsC, Co Ds Dy (4) 0.121 2 2.004+0.17 Ba  3.00£0.22 a 3.50+0.22 b 3.75+0.31b 3.06+0.13 b
A3 A7B; BioCiCs D2 Dg (6) 0.181 8 1.834+0.14 Bb  2.83+0.18 a 3.337+0.18 b 3.16+0.25 b 2.79+0.11 b
A3 A7B1BsC, Ce D1 D7 (5) 0.1515 1.804+0.15Bb  2.60+0.20 B 3.20+0.20 b 3.60+0.27 b 2.80+0.12 b

2.5 ERBEREFABVABAEEBARFEEREDUESE  FHWEAUNMHEE 10.09%, F1ARILH B A
HHXFR A;AB B C,C:Ds Dy 5HEMRIEFMA S A A B B G
HAE F1ARALE BB AR 8B TRl 4 BREI0 CoDiDs M. DDy &5 Dy Dy J PR P2 28 80 1 3 45 5k

BEEARE BN R, MR 4TI, 32 Hopf BifA S 15. 622 F1AREH A4 A& A A B B C,C; D,

B AR 5 FhIE IR &, Hoh g RIE AL Dy SRR R A H S AA B B,C.CD,Ds #E

HE AABBCCD D, MBEAMMMAEES. F  /&~.DDy 38 DD Je PR ™ 25 50 B4 2000 6 =

REF A G A AB B C.CD, D, 5HEKN A G 11.08%.,

AsAB B C,CiD, Dy M1, Dy Dy 8 D, D,y i PR 7 5
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Table 4 Relationship between Genetypes combination with litter size in parental generation Xinong Saanen goat
FE R R A 2 A 9 % Litter size
Genetype combination Genetype Rl 2 A 3R AR S
combination rate 1st birth 2nd birth 3rd birth 4th birth Average
A3 A7 B Bs C,Cs Dy Dy (10) 0.3125 2.00+0.22 b 2.70£0.20 b 2.60+0.23 b 2.50£0.12 b 2.45+0.13 b
A1 AsB1Bs Co Cr D5 Dy (7) 0.218 6 1.7140.27 Bb 2.57+0.23 b 2.86+0.28b 2.86+0.15 b 2.50+0.16 b
A3 A7B1BsCiCs Dy Ds (4) 0.1250 2.50+0.35 Aa  3.00£0.31 a 2.7540.37 b 3.007£0.20 a 2.81+0.21 a
A3 A7B1BsCy Co Dy Dy (6) 0.187 5 2.00£0.29 b 2.67+0.25b 3.337£0.30 a 3.00+0.16 a 2.75+0.17 a
A1 AB; By CiCsDs Dy (5) 0.152 3 2.20%+0. 31 ab 2.40+0.28 b 2.60+0.33 b 2.80+0.18 b 2.50+0.18 b

2.6 RPREBFEFNBVASEBARFEDLFEX

xR

G F1ACHE 75 B2 & 38 640 BT AT 3 I F2
B EAA S 80 X R, 5 .95 H F2
REFEAR P 12 FEEAA S, 5 F1LAREEHE
R EGHIL F2RHERTRRWIEH IS, 7
F2 REHRBA G, A AB B C CD; Dy Y REGRK
IO H5 fe (P<<0. 05) , b5 F1 AR AR R 3% R RS20 5 1

ROV AE A e SE R AL & AV AB B, C,C Dy Dy
MR AR Je k., F1AREEIR A4 & A A BBy,
CiGCD.Ds § F2 AREEHAAE Ay A BB, C,C; D, Ds
A H D, Dy 488 Dy Dy 3 PR AL 7= 265 500 A 3800 (8 55
39.64% ., FIAREEE A A A A BBy, C,CD, Dy
5 F2 AREKEAH S AA BB, CCD; D, # L.
D,D; % D;D, K& KA 28 BOny &G R0 H &
1.82%.,
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Table 5 Relationship between Genetypes combination with litter size in F2 generation Xinong Saanen goat
e X
A e L e
combinz}:tlzgn GAenet.ype # 1M 2 M 3 M FHIE
combination rate 1st birth 2nd birth 3rd birth Average

A3 A7 Bs By C, Ce Dy Dy (10) 0.105 3 1.504+0.11 B 2.30£0.13 b 2.30+0.15 b 2.03+0.07 b
A1 AsB1BsC1Cs Dy D5 (9) 0.094 7 1.8840.12 Bb 2.447+0.14 b 2.55+0.16 B 2.29+0.08 b
Az A7 B; By C1 Cs D2 Ds (11) 0.115 8 2.0040.10 b 2.63£0.13 b 2.90+0.14 B 2.51+0.07 b
A3 A7B B GG Ds Dy (10) 0.105 3 2.30%0.11 Aa 3.40+0.13 Aa 3.60+0.15 Aa 3.10+0.07 Aa
As; A7B By G, Cs Ds Dy (11) 0.115 8 2.27+0.10 Aa 2.90+0.13 b 3.454+0. 14 Aa 2.87+0.07b
Az AgB; B1oC1Cs D1 D5 (8) 0.084 2 1.254+0.12 B 1.874+0.15 B 1.504+0.17 Ce 1.5440. 08 Be
A3 A7B BsC,Cs Dy D; (11) 0.115 8 2.0040.10 b 2.81£0.13 b 2.81+0.14 Bb 2.54+0.07 b
A3 A7B; Bio C G5 Ds Dy (10) 0.105 3 2.10£0.11 b 2.900.13 b 3.10+0. 15 Aba 2.70£0.07 b
A3 A7BsB1oCiCs D1 D5 (8) 0.084 2 2.00+0.12 b 2.37+0.15b 2.87+0.17 Bb 2.4140.08 b
Az AgBs;B1oCiCs D2 Dg (2) 0.0211 2.00+£0.25b 1.504+0.31 B 1.5040. 34 Cc 1.6640. 17 Be
A1 AsB By CiCs Dy Dg (3) 0.031 6 1.33+0.20 B 2.0040.25 b 1.3340.27 Cc 1.5540. 13 Be
A1 AsB By C, Ce Dy D7 (2) 0.021 1 2.00£0.25 b 1.004+0.31 B 1.5040. 34 Cc 1.5040. 17 Be

3 3
MDEEFEBSHRFERDLE~XHMNE
KIS

B R AEDIRESE T A7 45 OarAE101 F1 BM1329

25 RS /NBIEFE LR LR, KI/NE

FE2E OarAE101 $: A A 107/113 bp Y 72 26 % i 2%

BT A 109/109 bp M1 107/111 bp; BM1329 3
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