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To find offspring of Jeju Black cattle (JBC) produced by embryo transfer (ET) and artificial in-
semination (AlI), a molecular genetic study was carried out in candidate cattle populations collected
from cattle farms in Jeju Island, Korea. The genetic marker set was composed of 11 ISAG micro-
satellite (MS) markers, 11 SAES MS markers selected by our preliminary analysis for population diver-
sity of JBC, and two major coat color related genes: MCIR and ASIP. The results showed a combined
non-exclusion probability for first parent (NE-P1) that was higher than that recommended by ISAG

(above 0.9995), and a combined non-exclusion probability for sib identity of 5. 3x107™

. Parentage analy-

sis showed that the cases identified the candidate’s father only (77.0%), mother only (54.0%), and both
parents (40.5%) in the candidate offspring population. The ET and Al calves were identified as 14.7%
in the in witro fertilized eggs provided and 32.4% in total population, respectively. However, the result
from ISAG marker analysis showed 3 identical allele-combinations in 7 calves, and that from
ISAG/SAES MS marker combination also showed 1 identical allele-combination in 2 calves. Data from
MS and coat-color gene analyses provided information for complete identification of all animals
tested. Because the present JBC population was mostly bred using small nuclear founders through bio-
engineering techniques such as Al and ET, the genetic diversity levels obtained from MS analysis in
the JBC population were relatively lower than those of other cattle populations, including Hanwoo.
The results suggested that the more efficient marker combinations, including coat color related geno-
types, should be studied and used for constructing a system for identification and molecular breeding

of JBC as well.
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Table 1. Frequencies of allele, heterozygosity in candidate parents and overall populations tested

candidate fathers (n=10)

candidate mothers (n=84)

overall (n=390)

Locus

k Ho He PIC k Ho He PIC k Ho He PIC  HW!
BL1134 4 0800 0658 0578 5 0707 0727 0687 6 0726 0728 0685 NS
BM1824 3 0100 0353 0303 5 0512 0587 0525 7 0401 0446 0414 NS
BM2113 5 0600 0568 0508 8 0774 0694  0.655 9 0688 0646 0612 NS
BMS1580 20200 0209 0178 4 0333 0316 0286 9 0487 0511 0433 NS
BMS1907 4 0700 0563 0498 5 0506 0558 0474 8 0534 0542 0487 NS
BMS2060 4 0900 0658 0578 5 059 0557 0518 7 0599 058 0523 NS
BMS4028 5 0800 0752  0.668 7 0765 0736 0697 11 0734 0703 0671 NS
ETH10 4 0800 0689 0603 6 0714 064 0582 8 0721 0712 0665 NS
ETH225 4 0500 0489 0420 5 0619 0635 0579 8 062 0579 0535 #
ETH3 5 0700 0795 0713 7 081 0782 0743 8 0749 0745 0712 NS
IDVGA-37 3 1000 0668 0559 5 0544 0625 0550 7 0657 0649 0578 NS
INRA23 6 0900 0858  0.789 6 0702 077 0728 10 0802 0804 0778 NS
DIK3027 4 0700 0684 0584 6 0693 0743  0.698 7 0642 07 0655  *
DIK4460 4 0500 0647 0544 7 074 0734  0.688 7 0761 0759 072 NS
DIK4224 5 0700 062 0561 9 0646 0608 0581 10 0694 0687 0653 NS
DIK4591 3 0500 0468 0381 5 0524 049 0443 6 0582 0562 0509 NS
MNS-2 3 0800 0653 0548 4 0642 0635 0557 4 059 0563 0501 NS
SPS115 5 0700 0616 0544 6 0762 0708  0.656 8 0756 0736 0699 NS
TGLA122 7 0800 0726  0.658 7 0845 0827  0.800 17 0809 08 0777 NS
TGLA126 5 0700 0805 0729 5 0714 0731 0685 7 0774 0779 0741 *
TGLA227 4 0600 0574 0476 6 0655 0631 0566 12 0688 069 0656 NS
TGLA53 7 0900 088 0791 12 0893 0865 0845 17 088 0854 0840 NS
overall mean 436 0677 0633 0555 613 0.668 0664 0616 877 0677 0672 0629

k, number of allele found; Ho, observed heterozygosity; He, expected heterozygosity; PIC, polymorphic information content; HW,

Hardy-Weinberg equilibrium.
1, ¥*<0.05; **<0.01; ***<0.001; NS, not significant.

Table 2. Combined non-exclusion probabilities obtained from the analyses

Molecular marker NE-1P NE-2P NE-PP NE-1 NE-SI

ISAG MS markers 0.9902701 0.9996973 0.9999991 7.6x10™ 0.9999234
NIAS] MS markers 0.9505602 0.9965295 0.9999338 44x10™ 0.9997092
combined ISAG+NIAS] 0.9995189 0.9999989 3.63x10™ 8.58x10% 0.9999999
ASIP 0.0150162 0.0791412 0.1396615 0.3015486 0.1620365
MCIR 0.1812402 0.3201026 0.4682533 0.7675028 0.4929075
overall markers 0.9996120 0.9999993 7.13x10™ 7.69x10% 530x10™
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Fig. 1. Frequencies of ET, Al and unidentified calves found in
the candidate offspring collected from farms. ET, embryo
transfer; Al, artificial insemination.
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