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SUN Wei', CHANG Hong?, LIAO Xin-jun’, TSUNODA Kenji’, YANG Zhang-ping’, GUAN Wei-jun', MA Yue-hui'

(‘nstitute of Animal Science, Chinese Academy of Agricultural Sciences, Beijing 100193, China;*Animal Science & Technology
College, Yangzhou University, Yangzhou 225009, Jiangsu, China; *Life Science College of Jinggangshan University, Ji’an 343100,
Jiangxi, China; *Scholl of Medicine Showa University, Tokyol42-8555, Japan)

Abstract: [Objective] The objective of this study was to discuss the genetic differnation and the isolation mechanism by
distance of some different ecological type sheep breeds in Mongolia Group. [Method] Five populations including Hu sheep, Tong
sheep, small-tailed Han sheep, Tan sheep and Wadi sheep were determined electrophoetically and iondensitometrically the
constitution of allele frequencies at twenty blood protein and no-protein loci (Al, Ge, Tf, Cp, Alp, Ary-Es, Lap, Hb-a, Hb-B, Xp, CA,
Dia-I, Dia-II, MDH, GPI, EsD,a,-M, Cat, Ly and Ke ); [Result] The phylogenetic relationships of five sheep populations in this
study did not meet the mechanism of isolation by distance , and the genetic differentiation relationships among 5 sheep populations
were not closely linearly correlative with their geography distribution; [Conclusion] The findings supported the related records in
literature,the five populations originated on different time stage from the primogenitor population and communicated genetically with
each other thereafter in the process of natural and artificial selection and on different ecological environment.
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Table 1 The estimates of gene frequencies and their reliability and precision of Hu sheep

JE L £ e 555 Sz p Ji % V(p) B g 22 A AEEE p
Locus Allele gene Gene frequencies Variannce Standardized deviation Reliability
Alb Alb© 1 0 oo 1
Ge Ge* 0.0167 1.368%10* 0.7137 0.5222
Ge® 0.9833 42.021 1
Tf ™ 0.0982 7.9068 X 107 1.7461 0.9198
T 0.0357 3.0737% 10 1.0181 0.6922
Tf¢ 0.2857 1.8221 %107 2.3465 1
T 0.2054 1.4572X 107 2.6903 1
T 0.1518 1.1496 X 107 2.2385 0.975
Tf 0.1875 1.3602% 107 2.5420 0.9889
T 0.0357 3.0737X 10 1.0181 0.6922
Cp cp' 1 0 oo 1
Alp B* 0.3945 1.990%x 107 4.423 1
B 0.6055 6.788 1
Ary-Es Es’ 0.3292 1.840%X 107 3.837 1
Es 0.6708 7.818 1
Lap Lap® 0.4373 2.05%107 4.827 1
Lap® 0.5627 6.211 1
Hb- B A 0.0574 4.4349X10™ 1.3628 0.8262
B 0.5492 2.0293 X107 6.0957 1
X 0.3934 1.9560 %107 4.4475 1
X-p X 0.0993 8.4377X10™ 1.7093 0.9128
X 0.9007 15.5038 11
Dia- I Dia" 0.5084 1.9838X 107 5.7076 1
Dia® 0.4916 5.5186 1
MDH MDH" 0.5 1.984x107° 5.612 1
MDH® 0.5 5.612 1
Cat Cat® 0.2128 1.7821X 107 2.5204 0.9883
Cat® 0.7872 9.3238 1
CA CAF 0.0794 5.801x10™* 1.648 0.899
CAS 0.9206 19.111 1
GPI GPI' 1 0 oo 1
Es-D Es-D* 1 0 o 1
Ly Ly* 0.7183 1.606% 107 8.962 1
Ly" 0.2817 3.515 1
Ke Ke* 0.0828 6.027X10™ 1.6857 0.9070
Ke" 0.9172 18.6726 1
a ,M MG' 1 0 oo 1
Hb-«a Hb-a * 1 0 o 1

Dia-1I Dia-I1** 1 0 oo 1
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Table 2 The estimates of gene frequencies and their reliability and precision of Tong sheep

JEAL S HE SRR P T5 % V(p) FrifEfm 2 A CIETCY ]
Locus Allele gene Gene frequencies Variannce Standardized deviation Reliability
Alb Alb®© 1 0 © 1
Ge Ge$ 1 0 © 1
Tf T 0.0781 5.6250X10* 1.6465 0.901
T 0.0625 45776 X10™* 1.4606 0.8558
T 0.25 1.4648 X107 3.2660 1
T 0.0469 3.492x10™* 1.2549 0.7888
T 0.4922 1.9526 X103 5.5693 1
T 0.0313 2.3688 X107 1.0168 0.6922
T 0.0234 1.7853x10* 0.8756 0.5222
™ 0.0156 1.1997 X 10* 0.7121 0.9901
Cp Cp' 1 0 © 1
Alp B* 0.1497 9.792x 10 2392 0.9832
B 0.8503 13.587 1
Ary-Es Es’ 0.5196 1.920x107 5.929 1
Es’ 0.4804 5.482 1
Lap Lap* 0.4886 1.922%10° 5572 1
Lap® 0.5114 5.832 1
Hb-p A 0.1746 1.1438x 107 2.5813 0.9901
B 0.4762 1.9796 X107 53514 1
X 0.3492 1.8036X 107 41112 1
X-p X 0.1129 8.2093 X107 1.9702 0.9512
X 0.8871 15.4807 1
Dia- | Dia" 0.5218 1.9184%X1073 5.9551 1
Dia® 0.4782 5.4589 1
MDH MDH" 0.3615 1.776 X107 4390 1
MDH® 0.6385 7.576 1
Cat Cat® 0.2846 1.5662 X107 3.5957 1
Cat® 0.7154 9.0385 1
CA cAf 0.0462 3.390x 107 1.255 0.7924
cAS 0.9538 25.903 1
GPI Gp1! 1 0 o 1
Es-D Es-D% 1 0 0 1
Ly Ly* 0.7519 1.435%X10° 9.924 1
Ly® 0.2481 3.275 1
Ke Ke" 0.1773 1.122x10° 2.647 0.9920
Ke" 0.8227 12.280 1
oM MG' 1 0 © 1
Hb-a Hb-o* 1 0 © 1

Dia- 11 Dia- 11 % 1 0 © 1




1398 H /SO A = 2%

®3 NEEFEERBLMNEMGIHE. HREMATEGE

Table 3 The estimates of gene frequencies and their reliability and precision of Han sheep

B Ly A SR P 757 V(p) Bt ZE A CEA:Y]
Locus Allele gene Gene frequencies Variannce Standardized deviation Reliability
Alb Alb© 1 0 oo 1
Gce Gc" 0.0167 1.3684 %X 10™ 0.7138 0.5222
Gc® 0.9666 2.6904x10™ 29.4653 1
Ge" 0.0167 1.3684x10™ 0.7138 0.5222
Tf T 0.1379 1.0249% 103 2.1538 0.9684
T 0.0172 1.4573X10* 0.7124 0.5222
Tf€ 0.2500 1.6164 X107 3.1091 0.9981
T 0.2155 1.4574 %1073 2.8224 0.9950
T 0.3535 1.9701X 10 3.9821 0.9999
T 0.0172 1.4573%10™ 0.7124 0.5222
Cp Cp' 1 0 o 1
Alp B* 0.0351 2.9709x10™ 1.0182 0.6914
B 0.9649 27.9903 1
Ary-Es Es® 0.4748 2.1874%107 5.0759 1
Es’ 0.5252 5.6148 1
Lap Lap® 0.6784 1.9138X%10? 7.7537 1
Lap® 0.3216 3.6757 0.9998
Hb- B Hb-B A 0.2917 1.7509X 107 3.4855 0.9995
Hb-B ° 0.3583 1.9485X107 4.0585 1
Hb-B* 0.3500 1.9280X 10 3.9856 0.9999
X-p X 0.1800 1.3924x103 24119 0.9840
X 0.8200 10.9874 1
Dia- [ Dia" 0.5917 2.0474%X1073 6.5384 1
Dia® 0.4083 45118 1
MDH MDH" 0.5500 2.0975X 107 6.0046 1
MDH? 0.4500 49128 1
Cat Cat® 0.5833 2.0598% 107 6.4261 1
Cat® 0.4167 4.5907 1
CA CAS 1 0 oo 1
GPI GPI' 1 0 oo 1
EsD EsD® 1 0 oo 1
Ly Ly* 1 0 oo 1
Ke Ket 0.1056 8.004 X 10 1.8663 0.9380
Ke! 0.8944 15.8068 1
a,M MG' 1 0 oo 1
Hb-a Hb-a * 1 0 oo 1

Dia- II Dia- I[* 1 0 oo 1
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Table 4 The estimates of gene frequencies and their reliability and precision of Tan sheep

JEA eV TS FERR P 757 V(p) FrAE i 25 A nEEE B
Locus Allele gene Gene frequencies Variannce Standardized deviation Reliability
Alb Alb* 1 0 © 1
Ge Gc* 0.0274 1.8506x10™ 1.0071 0.6861
G’ 0.9726 35.7473 1
Tf " 0.0685 4.3704% 10" 1.6383 0.8990
T 0.0479 3.1237X10* 1.3551 0.8262
Tf¢ 0.3288 1.5116 X103 4.2285 1
T 0.1644 9.4091x10* 3.6798 0.9926
T 0.3836 1.6195%107 4.7660 1
T9 0.0068 4.6259%10° 0.4999 0.383
Cp cp' 1 0 © 1
Alp B* 0.0208 1.4144X10* 0.8745 0.6182
B 0.9792 41.1676 1
Ary-Es Es+ 0.5946 1.6740X 107 7.2664 1
Es- 0.4054 4.9543 1
Lap Lap™ 0.4148 1.6857%107 5.0515 1
Lap® 0.5852 7.1266 1
Hb-B Hb-p* 0.1575 9.2148x10™ 2.5942 0.9905
Hb-p? 0.3630 1.6058% 10 45293 1
Hb-p* 0.4795 1.7332X 107 5.7588 1
X-p X 0.0844 5.6821x10* 1.7703 0.9216
X 0.9156 19.2053 1
Dia- | Dia" 0.5959 1.6722X107 7.2861 1
Dia® 0.4041 4.9409 1
MDH MDH" 0.5274 1.7309% 107 6.3383 1
MDH® 0.4726 5.6797 1
Cat Cat® 0.5753 1.6967X 107 6.9832 1
Cat® 0.4247 5.1552 1
CA CAS 1 0 © 1
GPI GPI' 1 0 © 1
EsD EsD’ 1 0 © 1
Ly Ly* 0.6903 1.4846% 107 8.9578 1
Ly* 0.3097 4.0189 1
Ke Ke" 0.0589 4.0167x10™ 1.4694 0.8583
Ke! 0.9411 23.4785 1
M MG' 1 0 © 1
Hb-a Hb-a* 1 0 © 1

Dia-II Dia-11*" 1 0 © 1
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Table 5 The estimates of gene frequencies and their reliability and precision of WD sheep

2 Ve FERZR P 75 % V(p) FrvfEfm 22 A AEEME B
Locus Allele gene Gene frequencies Variannce Standardized deviation Reliability
Alb Alb© 1 0 oo 1
Gce Gc® 1 0 oo 1
Tf " 0.0800 4.9067x10™ 1.8058 0.9298
T 0.0333 2.1461x10™ 1.1366 0.7458
T 0.3200 1.4507x10* 42008 1
T 0.1267 7.3764X10™ 23325 0.9802
T 0.3600 1.536 X107 4.5928 1
T 0.0200 1.3067 X 10 0.8748 0.6156
T 0.0067 4.4367X10° 0.5029 0.383
T 0.0467 2.9679X10™ 1.3554 0.823
T 0.0067 4.4367X10° 0.5029 0.383
Cp (o 1 0 o 1
Alp B* 0.2391 1.1969% 107 3.4556 1
B 0.7609 10.9968 1
Ary-Es Es* 0.4265 1.6092x 10 53160 1
Es- 0.5735 7.1482 1
Lap Lap” 0.719 1.3292X 103 9.8606 1
Lap® 0.281 3.8537 1
Hb- B Hb-B 4 0.2434 1.2116X10° 3.4964 1
Hb-B 5 0.3553 1.5070X 107 45763 1
Hb-B* 0.4013 1.5806x 10 5.0469 1
X-p X 0.0541 3.3987X10* 1.4673 0.8584
X 0.9549 25.8984 1
CA CAS 1 0 oo 1
Dia- [ F 0.3158 1.4215X107 4.1880 1
S 0.6842 9.0736 1
MDH F 0.4868 1.6436X107 6.0038 1
S 0.5132 6.3294 1
Cat B 0.8467 8.6533 10 14.3916 1
C 0.1533 2.6057 0.99094
CA CAS 1 0 oo 1
GPI GPI' 1 0 oo 1
EsD EsD® 1 0 oo 1
Ly Ly* 1 0 oo 1
Ke Ke" 0.0472 2.9587%10™ 1.3720 0.8294
Ke" 0.9528 27.6963 1
a ,M MG' 1 0 oo 1
Hb-a Hb-a 1 0 . 1

Dia- 11 %
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Table 6 Standard genetic distance (below diagonal) and geographical distance, In(d) (above diagonal) for all pairs of 5 population

TR RS GRS NEIE i=s eI UL
Population Hu sheep Tong sheep Small-tailed Han sheep Tan sheep Wadi sheep
12 Hu sheep 7.1507 6.6067 7.5858 6.8701
[i]2£ Tong sheep 0.0154 6.9007 6.4615 7.1107
/NEJE- Small-tailed Han sheep 0.0352 0.0194 7.2724 5.8749
M Tan sheep 0.0287 0.0130 0.0141 7.2731
HEHARSE Wadi sheep 0.0469 0.0359 0.0145 0.0276

XA T I AbRERE B, XA b7 S BOR FER ) In(d)(H

Standard genetic distance below the diagonal and geographical distance, In(d) above the diagonal
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