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ABSTRACT

Genomic relationship matrix (GRM) was constructed using who
was estimated by substitution of the numerator relationship matrix
40,706 SNP markers from 448 pure Landrace pigs were used in
GMF, GOF, GOF* and GN, were compared with each other and

le genome SNP markers of swine and genomic breeding value
(NRM) based on pedigree information to GRM. Genotypes of
this study and five kinds of GRM construction methods, GOS5,
with NRM. Coefficients of GOF considering each of observed

allele frequencies showed the lowest deviation with coefficients of NRM and as coefficients of GMF considering the average
minor allele frequency showed huge deviation from coefficients of NRM, movement of mean was expected by methods of allele
frequency consideration. All GRM construction methods, except for GOF*, showed normally distributed Mendelian sampling. As
the result of breeding value (BV) estimation for days to 90 kg (D90KG) and average back-fat thickness (ABF) using NRM and
GRM, correlation between BV of NRM and GRM was the highest by GOF and as genetic variance was overestimated by GOF*,
it was confirmed that scale of GRM is closely related with estimation of genetic variance. With the same amount of phenotype
information, accuracy of BV based on genomic information was higher than BV based on pedigree information and these

symptoms were more obvious for ABF then D90KG. Genetic
information could be useful when there is lack of phenotype or
phenotype.

evaluation of animal using relationship matrix by genomic
relationship and prediction of BV for young animals without
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1. SAM =

Aol GGP wF AT &3k B 49079 &
#3sle] DNAE S%3l3 Porcine SNP60 chipS ©|8
62,1637] SNP FA Q1AL frAtds saetlnh. &4 2L 90
kg =2U¥ (Days to 90kg; DIOKG)Z 371 F9jollA 2&u2
=AY Hi5A 7 (Average Back-fat Thickness; ABF)%
25325719] dEAESY 24411709 ®HY AEE o8&k
GGP d=dgolx £3E Ao FFSAWFAE 1.26cmo=,
A% 90 kg7l =D pI7HA] oF 14690l 428 AoR e
4t} (Table 1).
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Table 1. Basic statistics of average backfat thickness and days to 90 kg
Trait Record Mean STD Min Max
ABF" 24,411 1.26 0.23 0.50 2.82
D90KG” 24,411 145.72 10.17 114.60 188.80

" Average Back-fat Thickness, 2 Days to 90 kg.
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1. Plot of relationship coefficients using pedigree information (NRM) and

NRM

GO05) before(left) and after (right) the elimination of unmatched animals.
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Fig. 2. Distributions of deviation between relationship coefficient using pedigree and genomic information by

methods.
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Table 2. Deviation of relationship coefficients estimated using pedigree and genomic information (NRM-GRM)

GO05 GMF GOF GOF* GN
Mean 0.179 —1.652 0.179 0.180 0.179
Standard deviation 0.046 0.065 0.043 0.045 0.047
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Table 3. Estimated variance components and heritability for average backfat thickness and days to 90 kg using
pedigree and genomic information

ABF

Parameter Ntot" N448” G05 GMF GOF GOF* GN
o 0.024 0.013 0.015 0.015 0.018 0.029 0.015
o 0.022 0.009 0.007 0.007 0.007 0.007 0.007
h? 0.518 0.610 0.674 0.674 0.691 0.798 0.668

DYOKG

Parameter Ntot N448 GO05 GMF GOF GOF* GN
o 3827 29.85 23.74 23.74 24.20 4421 23.20
o’ 41.92 35.82 40.69 40.69 40.34 40.27 40.70
h? 0.477 0.455 0.369 0.369 0.375 0.523 0.363

" Ntot; using 24,411 phenotype records (all animals in GGP) and pedigree
) N448; using 448 phenotype records (genotyped animals) and pedigree.
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Table 4. Correlations between estimated breeding values using different relationship matrices

Mothod Ntot N448 GO05 GMF GOF GOF* GN
Ntot 0.615 0.594 0.594 0.597 0.597 0.594
N448 0.614 0.908 0.908 0919 0914 0.907
GO05 0.624 0.920 1.000 0.997 1.000 1.000
GMF 0.624 0.920 1.000 0.997 1.000 1.000
GOF 0.627 0.923 0.997 0.997 0.997 0.997
GOF* 0.626 0.925 1.000 1.000 0.998 1.000
GN 0.624 0.920 1.000 1.000 0.997 1.000

Lower triangle : ABF, Upper triangle : D90 kg.
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