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Abstract: [Objective] The aim of this study was to investigate the effects of polymorphisms of micro-

satellite DNA markers on chromosome 18 on early growth traits of Poll Dorset sheep. [Method) Genetic
polymorphisms of 6 microsatellite markers (UMP,MNS19A,CSSM18,BDKRB, MULGE6,and MULGES)
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from 163 Poll Dorset sheep were analyzed. The fixed effects model was used to eliminate or reduce the
effects of non-genetic factors on early growth and development. Then, the correlation between genotype
polymorphisms and early growth traits was assayed. [Result] The numbers of alleles in UMP, MNS19A,
CSSM18,BDKRB,MULGES6 ,and MULGES were 3.,4,4.5,5,and 8,respectively. The average heterozygosi-
ty was 0. 698 ,and the average polymorphism information content (PIC) was 0. 655. CSSM18 had significant
effects on birth weight (P<C0.05). MNS19A had significant effects on birth weight (P<C0. 05) and special
significant effects on bust at 2-month age (P <C0. 01). BDKRB had special significant effects on birth
weight, bust at 2-month age,body weight at 3-month age (P<C0. 01) and significant effects on hip width at
3-month age (P<C0.05). BDKRB and MNSI19A had significant effects on early growth traits. [Conclusion]

Microsatellite markers MNS19A and BDKRB can be used as molecular selection markers for corresponding

growth traits.

Key words: Poll Dorset sheep;microsatellite marker;genotype;growth traits
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Table 1

Primers of the microsatellite loci

[ LR PRPEN S (5" —>3") Bk /C I /bp
Micro-satellite loci Primer sequences(5'—3") Annealing temperatures Size of alleles
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Table 2 Polymorphisms of 6 microsatellite loci in Poll Dorset sheep group

He X RAEaES AL PR AR AR ﬁ?\l]fﬁnfgfﬁ Pol mogrjil{:ﬁ_mg‘lr/lﬂ;oirmﬂuon
Loci Number of alleles Number of genotype Heterozygosity offective alleles Y pco;ntent ‘
UMP 3 6 0.599 2. 446 0.532
BDKRB 5 12 0.658 2.926 0.622
MNSI19A 4 7 0.803 2.068 0. 787
CSSM18 4 8 0. 544 2.194 0.498
MULGES®6 5 11 0.697 3.297 0.678
MULGES 8 20 0. 884 5.351 0.813
2.2 MIERERAESTABEREFEHERSE LI K% UMP,MNS19A ,CSSM18,BDKRB,MULGE6
KEBHERBPEXSH A MULGES 4§ 6 A~ T2 2% 5L PR &% R X TG ffy P B
221 Yo A BT R SRR A K R R 0 L e 5

Wy B RO A AT N I R AR B A
S VAN DN O 5 G TANVASS SV OIVAS: S I O |54 L IS I N
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Table 3 Fixed effects model analysis of factors influencing birth weight of Poll Dorset sheep

RRE| Fl I 275 A Y77 Fa

Ttem df Type Il SS Mean square F value Pr>F
NN Factor(sire) 3 2 230.11 743.37 796. 134 <2.2e-16" "
M BB W Factor(sex) 1 0.08 0.08 0.088 0.767
PARE RS Factor(birthtype) 1 9.09 9.09 9.738 0.002 59* *
UuMP 5 1. 63 0. 33 0. 350 0. 881
MNSI19A 5 13.42 2.68 2.874 0.020 0"
CSSM18 2 8.78 4. 39 4.703 0.012 0"
BDKRB 6 26. 66 4. 44 4. 759 0. 000 382~ *
MULGES6 10 2.68 0.27 0.287 0.982
MULGE5S 19 16.3 0. 86 0.919 0.562

o FREM R E (P<0.05), * * FoRE MRS E(P<0.01), % 4,5,6 [7.
Note: * Significant effect (P<C0.05), * % Special significant effect (P<Z0.01). The same for tables 4,5 and 6.
x4 HMETAHERFEE 3 ARERERRWNEERER S

Table 4 Fixed effects model analysis of factors influencing 3-months old body weight of Poll Dorset sheep

it [ A I 2475 A 77 FA{H

Ttem df Type Il SS Mean square F value Pr>F
NN Factor(sire) 1 80 79.9 3. 369 0.070 5
M BN Factor(sex) 1 192 192. 4 8. 115 0.005 70* *
BZER N Factor(birthtype) 5 14 2.7 0.114 0. 989
UMP 5 98 19.6 0. 826 0.536
MNSI19A 2 3 1.7 0.070 0.932
CSSM18 6 140 23.4 0.987 0.441
BDKRB 4 362 90. 4 3.813 0.007 19~ *
MULGES6 1 80 79.9 3.369 0.070 5
MULGES 1 192 192. 4 8.115 0.570

x5 BMEAMEREF 2 ARKEEERNEEHLMER S H

Table 5 Fixed effects model analysis of factors influencing 2-months old chest circumference of Poll Dorset sheep

i H FI 1 25 J5 A ¥y F A

Item df Type Il SS Mean square F value Pr>F
AN Factor(sire) 3 3442 1147 1936.92 < 2.2e16% "
M BN Factor(sex) 1 0 0 0.001 7 0.967
PR 25 3% 8 Factor(birthtype) 1 59 59 0.989 9 0.323
UMP 5 83 17 0.280 4 0.922
MNSI9A 5 1335 267 4.505 8 0.001 34" *
CSSM18 2 162 81 1.366 7 0.262
BDKRB 6 1712 285 4.815 8 0. 000 386" *
MULGES 10 144 14 0.243 2 0. 990
MULGES5 19 791 42 0.702 7 0. 803

K6 ZTMAIABEREEX ARBERZHEEN KRB S F

Table 6 Fixed effects model analysis of factors influencing 3-months old hip width of Poll Dorset sheep

i H CE:i); T 784 5777 Al ¥y F {8 PreF
Ttem df Type Il SS Mean square F value
S 2ERON Factor(sire) 3 39 597 131.0 6 605. 81 < 2e-16*~
PESI R Factor(sex) 1 1 1.4 0.687 8 0.410
PR LR B Factor(birthtype) 1 14 13.8 6.884 7 0.010 6~
UMP 5 14 2.8 1.3911 0.238
MNSI9A 5 10 2.1 1.038 7 0. 402
CSSM138 2 5 2.6 1.289 4 0. 282
BDKRB 6 30 4.9 2.473 5 0.0311*
MULGES 10 21 2.1 1.064 1 0. 401
MULGE5 19 44 2.3 1.158 3 0.316
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Table 7 Effects of different genotypes of MNSI9A on growth traits of Poll Dorset sheep

S B B R g PRI ke SRR
Genotype Birth weight ody weight of Chest circumference
2 month old of 2-month old
AA(168/168) 3.734+0.73 a 12.53+3.58 a 49,704+10.43 b
AB(168/172) 4.42+0.89 ab 15.77+2.14 a 56.3149.47 a
AC(168/174) 4.53%£0.96 ab 14.80+4.00 a 54.64+8.69 a
AD(168/176) 4,2441.38 ac 16.51£3.30 a 53.83410. 33 ab
BB(172/172) 3.40+1.35a 9.27+1.29b 49.74+6.05 b
BD(172/176) 3.74+1.08 a 16.63+2.68 a 54.69+8.84 a
DD(176/176) 3.3540.99 a 15.42+2.89 a 47.16+9.29 b

I RSB A RNE T8 RoR 22 5 2 3% (P<<0.05) . & 8 [d.

Note: Different lowercase letters indicate significant difference (P<Z0.05). The same for table 8.
® 8 MIE#ICBDKRB LT ABEFEFERKERNZ N
Table 8 Effects of BDKRB on growth traits of Poll Dorset sheep

2 J % M Bl / cm

3 A w A/ ke 3 AW B/ cm

G%nlfltiljie ﬁB%ffﬁfi}/ll:g Chest circumference Body weight of Hip width of
of 2-month old 3-month old 3-months old

AB(205/210) 3.6640.90 ab 50.76+13. 84 ab 22.6443.55 a 18.16+1.2 b
AC(205/212) 3.31+1.50 b 45.04+8.57 a 22.0242.92 a 16.75+F1.11 ¢
AD(205/214) 3.7541.19 ab 45.2847.91 abc 22.6343.64 a 18.2940.69 b
AE(205/216) 3.92+1.02 ab 50.59+12.11 a 21.54+4.34 a 17.22+1.22 ¢
BB(210/210) 4.7241.05 a 57.3948.30 b 21.954+5.26 a 17.11+£1.87 ¢
BC(210/212) 3.9640. 94 ab 54.0746.69 a 22.6145.28 a 17.42+1.68 ¢
BD(210/214) 4.33%+1.77 ab 50.9849.43 a 23.5246.32 a 18.10+1.79 b
BE(210/216) 3.7941.33 ab 51.64410.09 a 22,80+4.48 a 17.88+1.32 ¢
CC(212/212) 3.5741.01 ab 44,57+12.54 a 24,30+4.48 a 17.69+1.22 ¢
CE(212/216) 3.9140. 74 ab 54.14=46.71 ab 24.5544.56 a 18.35+0.96 b
DD(214/214) 4.95+1.33 a 55.80+8.28 a 23.184+2.63 a 17.624+0.47 ¢
EE(216/216) 4.48-+0.56 ab 58.42+4.34 a 21.2043.29 a 17.764+0.29 ¢

s W BAs T E R W, B AT E Ok DNA ARG H &

20 th2d 80 AEARARI L Bl 5T 43 N AE T £ P
TR ED R I T CLPG 1 Carwell ¥ ,2 43
PRI 52 or T TG # W B R 4 326 18 5 Lt 4K 1 K o
X3, A T B EFRiE CSSM18 Fil TGLA122 Z i,
Nicoll Z&M W98 #E I , CLPG 1] 88 #1 Carwell T R
S FE R FEBE S B B 5T X CLPG i PRURS 5 or

o F i B FRiC DLK i . CLPG $:H A] i 3% 4%
o UL 2 B 93 PR 6, BT B R L WLTRD L PN R
JEL (R W 0 2>, R S R e B e Y, {1 CLPG 3%
PR UL PR B8R R ARE . 5 CLPG A H ., Car-
well F TN 4R 2 04 B ILATHR WU AE S 1 X B
B TG AR T NS R R R EAE Y. Carwell
X AR UL ThD AR AR UL ST A BTk 4 0 o 1106 A
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TN B 9E K B, Carwell % 3 I R 4
CLPG —FE5200 PR Y 22 B2, A 022 LA o8 A s
AT R I EL R 58 4 0 Pk g A AR AT AR
I PR AR R0 DG ¥ A 9 I L 7 TG A ) BR R
PR REAR R, i TR L N BM3413, MCM26 fil
CSS18 xf & %6 A % % m. i T &2 & K
TGLA122 %FHR UL 58 B FVE 56 A & 3 5% ), i 12
FEPA B MCMA26 S B ILJE B2 A58 B2 DL K Mg 6 78
FE A W . AP T T 18 5 A KK i
6 Aok T B IR e o TG P BE AR AR SR RN AE K A H
IR 45 S 36 I, fi T A bR id CSSM18 i 3 5 i
TC A Ve FERF 40 26 W) B AR BT i (P<<0. 05) 5 i L2
it MNS19A I 252 W T f P 98 K5 45 2500 A= R i
(P<C0. 05) . M i 2 52 2 iy [l (P<<0. 01) 5 %
P A pRIC BDKRB ) 5 2 5 JC £ B 3845 48 200 7k
PR E 2 08 M LR 3 A IR AR B B (P<<0. 01D,
FEH 3 A B (P<<0.05), DL E45R S5EAAT
SEUC RIS A SR AL, X — 2B LR SE A AR 18 B
o R R ity 1) 3 102 3 9 MINST9A fil BDKRB 5
A K B AR G AT AR SR G £ P R R 4 S A
A R 09 43 0 B A0 L S A R TE B B R 4
F AP BT B8R R AL B AR F1 2 2%

[ 20 {2 80 47 AR LAk , B i Hb X DA IR KA
513 T f i B8 R 4 2 R AT 4l B R A4 3SR L H o
P 8 AR 2 RN 5% 4 v S S BT 2R 2L i 2258 LA IR IE 1Y
BN Z Wi g R w30 R TR S R 4
FLoHAREFMHIRA MR K27 BRI R4 6 & Fp
el R =R N B = L S 7B N X N S VI B/
FAEREHRZARAN . HENEREFRAERKAMN2E
5t BT LAFE S Rp — 2 15 00 T B8 v A 7 1k R R T
i e 55 A SRS AR S R R . A E SR
b R R S T R I AN/ S G VAN (B4 &2
RN A 3 A AR B AL TR R A 6 A fa T AR 3 X Ak R
T W FEAR AR AR R A KR B s e AR
FH MR A AT 4 3 358 4 DA 3R 458 A [A]— 7K F b Bl ok
WL JE 1t 915 I Rk 20 3 35t 4% R R AR KR R
i) fH S 45 AR L IR AR 4 2 1 A KR B K
SRR B AR KA 52 W A FH o T LA AE AR 77 v o 200 B 4 i
RN ERERHEEARKR LT mW, I m48FEE
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