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ABSTRACT

Natural and induced marker chromosomes in swine and their

use in gene mapping

by R.Fries

It was the aim of this thesis to show the natural variation

in the karyotype of swine and to induce karyotypic variation

by semen irradiation. Marker chromosomes, established by
this natural and induced chromosomal variaton, should be

used for the assignment of gene loci to their chromosomes by
means of family analyses (gene mapping).

For an exact identification of the natural and induced

chromosomal markers, it was necessary to work out a detailed

description of the normal karyotype in swine. Based on the

G-, Q- and R-banding patterns, a band idiogram was construc¬

ted.

Crossing of a wild boar with domestic pigs gave rise to

animals with 2n = 37 chromosomes. These animals showed, in

their karyotype, a Robertsonian fusion of the chromosomes 15

and 17, rob(15;17), as a marker chromosome.

Applying the C-band method, it was possible to show vari¬

ations in the centromeric regions of some telocentric chro¬

mosomes. These C-band variants were supposed to be inheri¬

ted in a mendelian fashion and without influencing the

phenotype. However, two A.I. boars, both heterozygous for

two chromosomes with enlarged C-bands, had a greater than

normal frequency of malformed progeny.

Using the silver staining method, activity and size va¬

riation of the nucleolar organizing regions (NORs) could be

shown. NORs were localized on chromosomes 8 and 10. The ac¬

tivity pattern of the NOR shows variation within an animal,

with the majority of cells having the same pattern. The NOR

size variants seem to be characteristic for an animal. The

inheritance of the NOR variation was not investigated in de¬

tail.

No animals with chromosomal abnormalities were found from

4 sows inseminated with semen irradiated at 600 R. The inse¬

mination of 8 sows with semen irradiated at 800 R caused, in

8 of 30 investigated, phenotypically normal descendants, 8

different translocations and 2 inversions. It was not pos¬

sible to determine the break points of all rearrangements
with certainty, and it couldn't be stated that no reciprocal
exchanges occurred in the rearrangements classified as one-

way-translocations. The carriers of the induced chromosomal

mutations showed a considerably reduced fertility. This fin-



ding was explained by a higher embryonic mortality caused by

unbalanced karyotypes.

Using the lod score test, 85 combinations of 19 biochemi¬

cal and immunogenetic markers and 7 chromosomal markers were

checked in respect to linkage. Therefore, the segregation

data out of 45 pairings were analysed. Lod scores signifi¬

cant for linkage were found for the G-blood group locus and

the artificially induced translocation rcp(2p+;15q-) and the

natural Robertsonian fusion rob (15;17). These lod scores

suggest that the G-blood group locus lies on chromosome 15.

Linkage up to a recombination frequency of 30% of the E- and

L-blood group loci with the marker chromosome rob(15;17)

could be excluded. For 11 combinations linkage was excluded

up to a recombination of 20%, for 16 up to 10%, and for 17

combinations up to 5%. For all other combinations it was not

possible to make a significant decision, because there were

not enough segregation data available. The presumption,
based on positive lod scores at 40% recombination, that the

6PGD and GPI gene loci are linked with the marker chromosome

rob(15;17) only can be proven by the method of somatic cell

hybridization.


