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Abstract: [Objective] Researching the correlation between microsatellite marks and body weight in Chinese Merino; in order
to use of marker-assisted selection methods to improve breeding results, and to provide a basis for further progress to accelerate
breeding. [Method] The amplified fragment length polymorphism of ten linkage microsatellite loci in four and six chromosome
according to the sheep linkage map and reports were detected in 162 meat sheep of Chinese Merino. Effective number of alleles,
heterozygosity, polymorphism information content, and correlation analysis between microsatellite marks and body weight as well
were calculated for ten microsatellite loci in Chinese Merino. [Result] By comparing genotype weight in ten microsatellite loci and
administering an F test for the relativity of microsatellite markers with weight traits, the results showed that two close linkage
OARHH35 and BMS648 had a significant difference in body weigh (P<0.05). We concluded that there exists a QTL effecting body
weight of sheep. Homologous comparisons between chromosomes showed that the ob gene probably exists between these two
microsatellite loci. [Conclusion] The six microsatellite genotypes of BM9058(131/149), BM4621(149/181), BM4311(119/119),
OARJMPS8(131/145), OARHH35(123/155) and BMS648 (176/208) had a significant positive correlation with weight.
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1.3.1 DNA (MRS FHSCER[SIA 4 1
JiiE R E T 2R L R 41 DNA, R )5 I 43 66
JEVER 1.5% S B 78 s L w2 A0 T 442 i DNA (1)
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Table I Microsatellite loci and primer sequence

T TLA R e SIFHL (553D BRI (O
Microsatellite loci ~ Primer sequence (5—3") Anneal temperature
OARHH35 F: AATTGCATTCAGTATCTTTAAACATCTGGC R: ATGAAAATATAAAGAGAATGAACCACACGG 52

BMS648 F: ACTTCCCATCCATCCATCAG R: CTTCCATTCTCAGCCATCTAGC 55

BM4621 F: CAAATTGACTTATCCTTGGCTG R: TGTAACATCTGGGCTGCATC 53

ILSTS018 F: CAAAATACATATGTCGGTATGG R: TGTTCAGCCTTTCGCCTTGG 52

BM9058 F: TGTTAGTGTGTTTGAATTTGTGTG R: CCACTAGGAAAGTGACTAGGTTCA 54

BM143 F: TGTTAGTGTGTTTGAATTTGTGTG R: CCACTAGGAAAGTGACTAGGTTCA 60

BM4311 F: TCCACTTCTTCCCTCATCTCC R: GAAGTATATGTGTGCCTGGCC 57

OARJMPS F: CGGGATGATCTTCTGTCCAAATATGC R: CATTTGCTTTGGCTTCAGAACCAGAG 55

BL1038 F: GGCAAGCTAGAGTCAGACACG R: GCAAAAGTCTAGGTGAAATGCC 57

BM415 F: GCTACAGCCCTTCTGGTTTG R: GAGCTAATCACCAACAGCAAG 51.5

1.3.3 PCR X 4AF PCR WARZRN 15 pl: Taq /.

fitf (5 U-ul™) 0.2 ul, 10xbufferl.5 pl, MgCl, (25 1.3.4 RINEBIERHIK  PCR =Y 10%EN

mmol-L") 1.2 ul, dNTPs (% 2.5 mmol-L™") 1.2 ul,
514 (10 pmol- L") 1.2 pl, HiH DNA (100 ng-ul™)
1.0 ul, ddH,07.5 plo JRNRA YA, ¥ i
i H: 94°C, 4 min 30 s—35% (94°C, 30 s—5 |48
KHRJE, 305—72°C, 30s) —72°C, 4 min—4'CIRAF

I R B IS AT 40 5

1.3.5 JERBAHRFIEIE ST H GelKoc2000™ ¥t
15 E B A5 R G B s (R R AR A T A R R A Y, R
FH SAS F1 Excell T4 1240 BT Ak 2L

1.3.6  Zitorprth o
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%18 (polymorphism information content, PIC). A%
AT IR (efective number of alleles, E). i &2 &
J& (hterozygosity, H).
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Table 2 Genetic characteristics of ten microsatellite loci in Chinese Merino

JEPHE Loci  OARHH35 BMS648 BM4621 ILSTSO018 BM9058 BM143 BM4311 OARJMPS8  BL1038 BM415
H 0.8111 0.8239 0.8944 0.8476 0.8680 0.8865 0.8335 0.7727 0.8471 0.7414
E 5.293 5.678 9.468 6.561 7.574 8.810 6.005 4.401 6.539 3.867

PIC 0.7864 0.8022 0.8847 0.8289 0.8534 0.8758 0.8160 0.7387 0.8299 0.6934

&2 nf L, 10 Mg BN EmEZE, 1]
YRR R AR An 1 FH T4 26 S R 2 ) s 22 A
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10 N AT 8 A (] 5 DR ZRA A ] 4 o 1Pk g
PRIR D e L R 2 B A R WA 3. o 6
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ZE5 (P<<0.05), T BAArid BM4621 (15 K 1Y
149/181 HFEHF 7Y 147/181 [ 4E 60 HIEE. 90 HIR =
120 HREAEREZR (P<0.05), W EEMRC
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60 HtH. 90 HEEHE. 60 HERTF 120 HE FAEAE
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Table 3 The weight comparison (LSD) of different genotypes in ten microsatellite loci
IR HERA Mg WIETE (kg) 30 HEVE (kg) 60 HIFE (kg) 90 HEYE (kg) 120 HEHE (kg)
Microsatellite marker ~ Genotype Number Weight at brith age Weight at 30 days age  Weight at 60 daysage ~ Weight at 90 daysage ~ Weight at 120 days age
BM9058 129/149 8 3.1333bc 6.3333ad 13.0667 17.2333ac 23.4000
131/149 36 43111a 7.2000a 13.2500 19.0250ab 23.5500
131/151 14 4.0667ab 7.0333ab 12.7333 19.0667a 25.1667
133/153 6 3.0750bc 5.5750bcdef 10.4500 14.4250bcdef 21.0000
133/155 38 3.4000bc 6.1667a¢ 11.7500 17.2000ad 21.8667
135/153 9 3.6500ac 6.7000ac 12.0500 16.1500af 21.5250
135/159 42 3.3846bc 6.0111af 11.3444 16.5778ae 232000
BM143 102/116 17 3.5667 6.8800 13.0200 18.7400 25.7600
104/120 17 34857 6.2250 12.9250 17.5750 24.3000
106/116 14 3.7636 6.5111 11.8333 17.4000 21.3889
108/120 44 3.7000 6.5857 12.0571 17.4429 225000
108/122 2 3.6000 6.1000 11.8333 18.0667 23.3333
110/124 33 3.5385 6.3417 11.8167 16.5917 22.9333
116/130 3 3.0000 5.8333 11.4000 16.8333 21.6667
BM4621 143/173 29 3.7000 6.6300 13.1100a 18.5200a 25.1200a
145177 13 3.7333 6.5000 12.8500ab 17.5000ab 24.0000ac
147/181 3 3.6400 5.5750 9.5000bcdef 14.5000b 19.5000bcdf
147/183 19 3.5429 7.0571 12.4286ad 18.6714ab 24.3143ab
149/181 15 3.4000 6.8667 12.5333a 19.2000a 26.5000a
149/183 15 3402 6.3429 12.4429ac 18.5571a 23.9286ad
151/187 8 3.4400 6.0600 11.5400af 15.2600ab 19.6200cde
151/193 12 3.2000 6.1000 11.7250ae 17.2250ab 21.7500aef
BM415 138/156 83 3.2462 57167 10.8667 15.5333 21.0417
148/172 57 3.5833 6.3500 12.2429 17.1214 224214
ILSTS018 176/206 63 3.5000 6.4923 12.2308 17.3154 23.0538
178212 33 34222 6.0625 11.6750 16.9875 23.6250
182218 38 39714 6.8500 12.6000 17.9750 229583
BM4311 101/121 26 3.4500 6.3167ae 11.9667ae 17.0500a¢ 23.0667ae
103/121 21 3.9000 6.6250ad 11.9500af 16.0250af 20.4750a
107/121 31 3.7000 6.0429af 12.0143ad 17.1000ad 23.7857ac
1117127 14 3.7429 7.0000ab 12.4714ab 18.4286ac 23.1429ad
119/119 26 3.7500 7.4000a 14.1500a 20.0167a 27.1667a
121/121 3 3.6400 6.6600ac 12.4000ac 19.0000ab 24.2000abf
137/137 24 3.4000 5.8167bcdef 10.4833bedef 15.2500bcdef 20.0667bedef
OARJMPS 127/141 57 3.2750bc 5.8714 11.2571 17.1571 23.0000ac
127143 53 3.6647ac 6.1923 11.4615 16.6308 22.0692a
129/145 11 4.2000ab 7.0250 12.1750 16.9000 18.8250bcd
131/145 11 4.4500ad 7.7000 13.3500 19.2000 23.7500ab
141/141 7 3.3143bcd 6.7286 11.7857 17.1571 23.9000a
BL1038 104/128 26 3.4889 59143 11.2286 16.7571 22.7857
110/128 41 3.4667 6.5200 12.1333 17.8400 23.1800
112/130 29 3.5400 6.3750 12.2500 17.5250 221125
114/130 23 3.9125 7.1857 13.2000 18.5143 24.3000
118/136 10 3.5000 5.9833 11.3167 15.9500 22.2500
OARHH35 1217141 13 3.9000ad 6.8667a 13.2000a 18.6000a 23.2333ac
123/137 4 3.3600af 7.1000a 12.6250a 19.1000a 26.3750a
123/141 34 3.9714ab 6.4000ab 11.2600ac 15.4400ad 19.9200bcdef
123/155 7 4.4667a 7.7500a 14.7500a 19.5500a 22.8500ad
125/141 35 3.6000ae 6.5333a 11.7167a 17.4667ab 22.2833af
125/155 4 2.9333bedef 5.6333ad 11.7000ab 17.1667ac 22.6667a¢
125/161 3 2.4000fi 4.5000bcd 8.3667bc 12.7333bcd 18.9333bcdef
137/155 15 3.9400aci 6.6250a 12.4750a 16.6000ad 20.9250ag
137/161 25 3.2667bedefg 6.3000ac 11.7400a 18.1400a 23.5000ab
BMS648 172204 2 3.688%ac 6.0800b 10.9000b 16.5400b 21.7000b
1741206 40 3.0571cd 5.9231b 11.6769b 16.7308b 22.6692b
176/206 36 3.5400ad 6.3667b 11.8444b 17.1333b 23.1778b
176/208 5 4.3000a 8.5333a 15.5667a 23.4333a 28.8333a
178/208 26 3.8556ab 6.1500b 11.6625b 16.2750b 21.3625b

(7] — 470 [ DR Je MR 2L 5 T AN 55 AR ) - Bk FR P AL W) 22 57 858 3 (P<0.05)

In the same column with no common letters differ significantly (P <0.05)
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Table 4 F test for the relativity of ten microsatellite markers with weight traits

Tk B A AR BT 30 H#TE 60 HETE 90 Hi#TE 120 HESTE
Microsatellite marker ~ Weight at brith age Weight at 30 days age Weight at 60 days age Weight at 90 days age Weight at 120 days age
BM9058 2.076(0.079) 1.218(0.325) 0.860(0.535) 1.127(0.371) 0.413(0.864)
BM143 0.310(0.928) 0.254(0.955) 0.259(0.952) 0.253(0.955) 0.710(0.644)
BM4621 0.203(0.983) 0.587(0.762) 0.994(0.452) 1.243(0.307) 2.037(0.079)
BM415 1.019(0.321) 1.512(0.231) 1.961(0.174) 1.606(0.217) 1.121(0.300)
ILSTSO018 0.184(0.833) 0.135(0.874) 0.680(0.515) 0.199(0.821) 1.052(0.363)
BM4311 0.254(0.955) 1.109(0.377) 1.217(0.322) 1.444(0.227) 1.957(0.100)
OARJMP8 2.053(0.108) 0.944(0.453) 0.338(0.850) 0.208(0.932) 1.200(0.333)
BL1038 0.392(0.813) 1.077(0.381) 0.770(0.552) 0.583(0.677) 0.307(0.872)
OARHH35 2.561(0.047)* 1.373(0.254) 1.868(0.109) 1.312(0.281) 1.184(0.346)
BMS648 2.294(0.076) 3.383(0.020)* 2.222(0.088) 3.786(0.012)* 2.412(0.069)
“P<0.05

U, T ob JEHFRIEF=Y) Leptin Al LA A Py i
figr e B AR, AR R PR 4R R
SEEBR M2 ARE (OARHH3S F1 BMS648)

LR T BEAEAE R ARG, S ARE X AN A
JEARE 2 T8 0] REAFAE ob FE DA, 303 5 Bk — 5 (AR B AT
EIOR NGk @R =Y TR Tae S N SR Y e SR Tt

DLW XL bRl SR e AR AT REAEEAH G, oL SLat
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YERPERUIM PR R, X R bR i A B I R 1 32 2
HIWZ —o 4 Fhaic ik 85 5 k£ vE A L,
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(RE P PR e A R ok . BB IR D B8N
KA A2 R BB PRI A, (QTL) AR RN AR/
(22 FE R I U T i HE— 2 ) P PR S e
FAHEN B QTL F [RS8 (RIS OC 2R, v e A e A AE e
CARBCEBRE T . BT LABEAS T TR BRI R R S s
BB — 2053t 3 R4 F A KR B MR FE IR A AT
RIS 2 A SR, 3 R SR AR e i Bh 3 2 11
Jridk st & M iR gt — e S K .

4 ZEig

WX 4EAL T 4 SR 6 Sy tafk BIEBIT 10
AN TR PR AR AR o 3 P L SE R TR AT
RIARZAR I, JEHHA TR R AR S R AR St 4
Bro Hghigtn T
4.1 FrE 10 M RN EEEZE, aTENERT
BAERRCH T-4R F AR E AT o
4.2 b6 ANl R R EE R AT (BM905S

(131/149). BM4621 (149/181). BM4311 (119/119).
OARJMP8(131/145),OARHH35(123/155)F1 BMS648

(176/208) VW AREEAFAEIEAH N, Moy 7 & Pt fit
WA
4.3 EEEBNFENE OARHH3S fil BMS648 7 H
FEER DA E FAAEREN ZER (P<0.05), A—
ANFEMIPRTE ) QTL; YR EAT RV LU R W] 461X
AN 2 [ P BEAFATE ob FEA .

References

(11 &4, KRR & 5%, X7 SCHRBHIEZ SIS K
AR, itifk, 2004, 26: 854-858.

LiH X, Zhu Q, Li L, LIu Y P. The correlation analysis of
microsatellite DNA markers for some production performances in
chicken. Hereditas, 2004, 26: 854-858. (in Chines)

21 % 7. SRR S E R R g, 1997,
193 T)): 7-10.

Li N. Animal genome research project and its effect on animal
breeding. Hereditas (Beijing), 1997, 19(Suppl): 7-10. (in Chines)

[3] Goldstein D B, Linares A R, Cavalli-Sforza L L, Feldman, M W. An
evaluation of genetic distances for use with microsatellite loci.
Genetics, 1995, 139: 463-472.

[4] Takezaki N, Nei M. Genetic distances and reconstruction of
phylogenetic trees from microsatellite DNA. Genetics, 1996, 144:
389-399.

(5] BRI S roike RO . bt BRedifdt, 1998,
Sambrook J. Molecular Cloning: A Laboratory Manual (2nd ed).
Beijing: Science Press, 1998.

[6]  THHME, WA, BREE, £ OBk S SR R 8L 2R
PEAHT. AR, 2003, 36: 696-699.

Ma Y H, Cao H H, Chen Y C, Wang D. Study on genetic diversity of

some cattle breeds. Scientia Agricultura Sinica, 2003, 36: 696- 699.



2100

doE ok W A %

39 %

(7]

(8]

(9]

(10]

R, Bk vo. @R RO R R S v BE OC AR AT AT
L2441, 2002, 29: 430-433.

Shan X S, Zhang Y. Effects of several microsatellite DNA loci on
milk production in dairy cattle. Acta Genetica Sinica, 2002, 29: 430-
433. (in Chinese)

IMVER, R OIR, & S8 D AARIS 5 2 i e A fR
KAWL R LR, 2003, 34: 616-619.

Sun G R, Zhu Q, Li L. Effects of nine microsatellite DNA loci on egg
production traits in silkies. Acta Veterinaria et Zootechica Sinica,
2003, 34: 616-619. (in Chinese)

EAE, TR, EEE, & 7, el MEEELMIAE
DR B3 e 2 A TEWEAL. 452744, 2002, 29: 502-506.

Chu M X, Wang J Z, Wang A G Li N, FU J L. Genetic
polymorphisms of five microsatellite loci in Small Tail Han sheep.
Acta Genetica Sinica. 2003, 34: 616-619. (in Chinese)

AR, £ SEEEERE TR IR LR, i RS R
Zkik, 2001, 5: 30-31.

Bai W L, Wang J. Current situation and prospects in research of
sheep and goat gene map. Chinese Qing Hai Journal of Animal and

Verinary Sciences, 2001, 5: 30-31. (in Chinese)

[11]

[12]

[13]

[14]

DeGortari M J, Freking B K, Kappes S M, Leymaster K A, Stone R T,
Beattie C W, Crawford A M. Extensive genomic conservation of
Cattle microsatellite heterozygosity in sheep. Animal Genetics, 1997,
28:274-290.

Lee G H, Proenca R, Montez J] M, Carroll K M, Darvishzadeh J G,
Lee J L, Friedman J M. Abnormal splicing of the leptin receptor in
diabetes mice. Nature, 1996, 379: 632-641.

Butterwerth A, Reeves N, Harbour D, Tasker S. Molecular typing of
strains of staphy-lococus aureus isolated from bone and joint lesions
in lame broiler by random amplification of polymorphic DNA.
Poultry Science, 2001, 80: 1339-1343.

AP, ak o ZE KN, m PR, EOEN, SARKEE, SRAIAL, WREE
e KAV BRI AR 6 5 Y (AR QTL A, b B Rl RRE,
2004, 37: 130-135.

LIJ Q, Zhang H, Liu Xo H, Liu X H, Gao P, Wang Q H, Zhang X Q,
Cheng Y S. QTL detection on chromosome 6 in Landrace-Lantang
pig resource population. Scientia Agricultura Sinica, 2004, 37:

130-135. (in Chinese)

(GifEgH FEER)



