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In recent years, extensive linkage analyses performed in domestic animals including pig
have revealed the genomic regions (QTL) involved in economically important traits (ETs).
However, identification of genes responsible for ETs remains difficult because available
mapping information on the genome of domestic animals including pig is insufficient. In
the process for the identification of genes or sequences responsible for ETs, the comparative
genetic approach has been one of the most important teols. In addition, such an approach
provides clues to an enhanced understanding of genome evolution. In this study, we
performed the following comparative genetic researches using radiation hybrid (RH) panel.
First, in order to select the candidate genes efficiently, we investigated the correspondence
between human chromosomes (HSAs) and porcine chromosomes (SSCs). 1) 208 orthologs
located on HSA17 were assigned to SSCs. These results showed 204 genes were located on
SSC12. Correspondences of gene positions between HSA17 and SSC12 revealed many
chromosomal rearrangements between two chromosomes. Correspondences of gene
positions between SSC12 and MMU11 revealed that no large rearrangement was observed.
2) 117 orthologs located on HSA5 were assigned to SSCs. OQut of 117 orthologs, 67 were
located on SSC2q; 48, on SSC16. Correspondences of gene positions between HSAD and
S8C2q/SSC16 revealed that the conserved synteny between HSAS and SSC2q is interrupted
by at least two sites and that between HSA5 and SSC16 is also interrupted by at least two
gites. 3) Chicken is uricotelic animals and is believed to have no functional urea cycle. In
addition, CPSI catalyzing the first step of urea cycle is believed to have been lost in chickens
during evolution. Concerning OTC catalyzing the second step of urea cycle, the absence of
this activity has no effect on chick survival. However, the sequence comparison between
OTC genes showing high activity and that of no activity revealed no polymorphism
correlated with variation in activity. Therefore, we investigated A) the identification of
CPST orthologs and B) RH mapping of five urea cycle genes (CPSI, OTC, CRYDZ, ARGZ and
ASS. Expressed sequence tag showing similarity of e-value 10-1? to human CPS7in blastn
analysis was isolated. This EST was assigned to GGA7 corresponding to HSA2q locating on
CPSI. These findings strongly suggest that this EST is CPSI orthologs in chicken. oTC
was assigned to GGAL; ARGZto GGAS5; CPS1to GGAT; and CRYDZ2to GGAILS. ASSwas not,
however, assigned to a specific chromosomal position. The present study has provided 1) a
very promising tool for selecting candidate genes for traits, 2) the construction of the BAC
contigs for genome sequencing of domestic animals, and 3) clues to understand the

chromosomal evolution in species speciation.
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