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Molecular Genetics of Mammals

Tetsuo Kunieda
(Department of Animal Science and Technology)

Recent advances in molecular genetics of mammals, including construction of genetic
linkage maps, identification of mutations responsible for inheritable diseases, mapping
of quantitative trait loci, and findings about 'sex determination are reviewed in the
present paper. Information about genomes of humans, laboratory animals and domes-
tic animals has been rapidly accumulated in the last decade. Establishment of polymor-
phic linkage markers and construction of chromosomal linkage maps of mammalian
species enable us to identify the genes responsible for particular genetic traits. Various
mutations have been found in genes responsible for human inheritable diseases. We
have constructed genetic linkage maps for rats and identified a mutation responsible
for mucopolysaccharidosis in rats. Mapping of loci affecting the quantitative traits of
domestic animals, including growth rate, litter size, and milk production, as well as
identification of the genes responsible for inheritable diseases of domestic animals, are
also being carried out. Recently, the testis-determining gene on the Y chromosome,
which determine the sex of mammals by differentiating the testis in the embryos, have
been identified in humans and mice. Functions of the sex-determining gene in sexual
differentiation of the mammalian embryos have been intensively analyzed. We have
found a sexual difference in the growth rate of mouse preimplantation embryos. An
application of the recent findings in the molecular genetics of mammals will contribute
to animal science and agricultural science.
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Fig. 1 Southern blot hybridization of EcoRl fragments

of genomic DNAs from five inbred rat strains
hybridized with human c-myc cDNA.

Lanes: 1, LEA/Hok; 2, F344/Hok; 3, SDJ/Hok; 4,
LEJ/Hok; 5, TO/Hok. Length of marker frag-
ments are shown on the right.
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Fig. 2 Polymorphic fragments of interleukin-3 gene
amplified from nine inbred rat strains.
Lanes: 1, F344/Hok; 2, KYN/Hok; 3, ACI/Hok; 4,
LEA/Hok; 5, SDJ/Hok; 6, TO/Hok; 7, WKAM/
Ms; 8, LEJ/MS 9, ALB/Ms. Left and right lanes
contain DNA sizemarker: 2016, 1360, 1107, 926,
and 658 bp, respectively.
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Fig. 3 Genetic linkage map of rat chromosome 2.
The recombination frequency in percentage is
shown for each pair of loci on the left of the map.
Chromosomal locations of the corresponding loci
in the mouse and human are shown on the right of
the map.
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Fig. 4 Part of nucieotide sequence and deduced amino acido sequence of rat arylsulfatase B gene in the MPR rat.
A circle indicates an additional cytosine found in the MPR rat.
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Fig. 5 Part of the nucleotide sequence and deduced amino acid sequence of the Sry gene. The nucleotide difference
between M. m. muscules type and M. m. domesticus type Y chromosome is indicated by arrows.
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Fig. 6 Products of two-step PCR method amplified
from blastocyst stage embryos.
(A) The PCR products amplified with primers for
Sry gene. (B) The PCR products amplified with
primers for Zfy gene. (C) The PCR procucts
amplified with primers for DXNds3 gene. Lane
B: sample without DNA; lane M: 0.1 ng DNA of
male mouse; lane F: 0.1 ng DNA of female mouse;
lanes 1-10: blastocysts. Left and right lanes con-
tain DNA size marker of Haell-digested ®X174
DNA.
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