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An Empirical Study on Verifying the Estimated Discrimination and Parentage
Test Powers of the 13 Traceability Microsatellite Markers for Commercial
Pigs Produced by a Three-way Cross
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ABSTRACT

Using the materials collected from nine farms in a three-way cross system to produce commercial pigs produced from F1 sows
(Landrace x Large White) X Duroc, the power of individual discrimination and parentage of the 13 microsatellite (MS) marker set
that has been suggested for individual/brand identification (traceability) was empirically tested. Initially, genotypes of the parental
population (F; sows and Duroc), and commercial pigs were determined and the genotype frequency and polymorphic index were
estimated using the Cervus 2.0 program. The probability of identity among genotypes of random individuals, that random half sibs
and that of full sib individuals, based on the genotypes from 91 F; sows and Duroc were expected to be 4.94x10 !, 8.16x10
and 2.01x10 ® respectively, using the API-CALC version 1.0 program. When commercial pigs were included, the estimates
increased to 3.74x10 %, 5.48x10 * and 2.96x10 "', respectively. For the empirical verification of the estimated powers of
individual discrimination and parentage, the parentage test was performed for 452 commercial pigs using PAPA version 2.0, and
individuals with the same genotype were investigated using the Cervus version 2.0 program. Parents for all commercial pigs were
successfully estimated and no identical individual was identified in the pedigree. Although the individual discriminating power was
not fully verified because of the lack of individuals corresponding with the theoretical power, the 100% efficiency of parentage
test was clearly confirmed. Therefore, we believe that the 13 MS marker set in conjunction with management record/information
for the pig production kept in a farm/brand should be useful in the pork traceability in a brand unit.

(Key words : Microsatellite, Identification, Parentage test, Pork traceability)
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Table 1. Characterization of 13 MS markers in the pig
population used in this study

No. of Hardy-Weinberg

Locus He PIC equilibrium
alleles (P-value)
S0005 14 157 0.888 0.881 0.149
S00090 7 157 0.753 0.687 0.400
S0026 4 157  0.656 0.623 0.930
S0155 7 157 0.672 0.570 0.469
S0225 5 157 0326 0.326 0.780
SW122 9 157 0.878 0.829 0.001
Sw24 8 157 0.833 0.761 0.188
SW632 10 157  0.726 0.722 0.289
SW72 6 157 0.807 0.704 0.002
SW787 7 157  0.772  0.743 0.663
SWS857 10 157 0.743 0.776 0.136
SW936 9 157  0.806 0.705 0.068
SWIs1 6 157  0.626 0.515 0.291
Overall 102 — 0.719 0.680 -
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Table 2. Expected probability of identity among genotypes of random individuals (P/), probability of identity
among genotypes from random half sibs (Plharsivs), probability of identity among genotypes from random
sibs (Plsibs), exclusionary power of the second parent (PE), and the probability of parent exclusion when

both parents are unconfirmed (PEp.)

13 MS Pl PIhalf-sibs PIsibs PEpu PE
Parents group 4.94x10 8.16x10 * 2.01x10 ® 0.999951 1.000000
Total group 3.74x10 5.48x10 % 2.96x10 " 0.999983 1.000000

Table 3. Discriminating power and correctness for the parentage-tested samples using the PAPA 2.0 program

Allocation Ambiguous Nulls
(No. of sample) (No. of sample) (No. of sample)
No error 0.93 (420) 0.07 (32) 0.00 (0)
Power
Uniform error =0.02 0.98 (443) 0.02 (9) 0.00 (0)
Correctness under No error 0.95 £+ 0.01 0.05 £ 0.01 0.00
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Fig. 1. Comparisions of cumulative discriminating powers
of 13 MS markers between the population (GP)
used in this study and one (GGP) used in Lim
et al. (2009). The x-axis is number of marker
used to estimate discrimating power (y-axis).
The marker order for the cumulative analysis
was as follow; S0005, S00090, S00090,
S0155, S0225, SW122, SW24, SW632, SW72,
SWr787, SW857, SW936 and SW951. (a)
expected probability of identity (P/) between the
two data sets and (b)exclusionary power of
the second parent (PE), and the probability of
parent exclusion when both parents are
unconfirmed (PE,,) between the two data sets.
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