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Summary

Abnormalities of structure and morphology of chromosomes concentrated with genetic materials, DNA,

are directly related to phenotypical performances of animals. So, cytogenetical research in domestic animals

is important to prevent congenital deformity and improve genetic performances. Especially utilities of egg

transfer technique combined with cytogenetical study can be accelerated by the wide spread of the best genetic

sources dependent on the micromanipulation and sexing of eggs.
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Table 1. Summarized steps of chromosomal analysis for domestic mammals

Step Culture Blood Tissue . Embryo
Pretreat Heparinized blood Tissue of embryo Blastocyst
or live animal
Trysinization Isolate of zona
(pronase)
Culture 72 hrs 72 hrs 2 hrs
Culture media DMEM, McCoy5A DMEM, McCoy5A PBS, BSS
Arrest of metaphase 0.05 % colcemid 0.05 % colcemid 0.05 % colcemid
or colchicine or colchicine or colchicine
Hypotonic 0.075M KCl 0.075M KCl1 0.075M KC1
Fixative Methanol(3): Methanol(3): Methanol(3):
acetic acid(1) acetic acid(1) acetic acid(1)
Application General Genetic engineering Egg transfer, sex
’ control

Table 2. A summary description of the karyotypes of eight common domestic mammals

Autosomal pairs Sex
Species Diploid Acrocentrics - chromosomes

number Metacentrics or X Y

(2n=) telecontrics
Cat, Felis catus 38 16 2 M M
Dog, Canis familiarus 78 0 38 M A
Pig, Sus scrofa 38 12 6 M M
Goat, Capra bircus 60 0 29 A M
Sheep, Ovis aries 54 3 23 A M
Cattle, Bos taurus 60 0 29 M M
Horse, Equus caballus 64 13 18 M A
Donkey, Equus asinus 62 24 6 M A

M: matacentric, A: acrocentric.
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Fig. 1. Chromosome spreads of cattle {left) and pig(right).
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Table 3. Naturally occurring autosomal aberrations in swine

Description of aberration Other information Reference
t rep(1p—; 6q+) Reduced litter size Locniskar et al. (1976)
t rep (1p—; 16p+) Forster et al. (1981)
t rep (1p+; 14q—) Reduced litter size Gustavsson and Settergren (1983)
t rep (1g—; 17g+) Reduced litter size Gustavsson and Settergren (1983)
t rep (1p—; 8q+) Reduced litter size Gustavsson and Settergren (1983)
t rep (4q+; 14q—) Reduced litter size Popescu and Legault (1979)
t rep (6p+; 149—) Intersex Madan et al. (1978)
t rep (6p+; 156q—) Bouters et al. (1974)
trep (7q—; 11q+) Reduced litter size Gustavsson and Settergren (1983)
t rep (7q—; 16q+) Reduced litter size Popescu (1983)
t rep (9p+; 11q—) Reduced litter size Gustavsson and Settergren (1983)
t rep (11p+; 15q—) Hageltorn et al. (1973)

Henricson and Backstrom (1964)
t rep (13q—; 14q+) Reduced litter size Hageltorn (1976)
rob (13/17) Normal phenotype Miyake et al. (1977)
rob (13/17) (2) Masuda et al. (1975)
Intersex
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Table 4. Robertsonian translocations in cattle

Chromosomes Reference Breed

Group A. Involving the number 1 chromosome

1/4 Lojda et al. (1976) Czechoslovakian cattle
1/23 Lojda et al. (1976) Czechoslovakian cattle
1/25 Stranzinger and Forster (1976) Simmental
1/28 Lojda et al. (1976) Czechoslovakian cattle
1/29 Many authors (1964 -1978) 38 different breeds
Group B. Involving the number 3 chromosome
3/4 Popescu (1977) Limousin
3/27 Samarineanu et al. (1976) Friesian
Group C. Involving the number 5 chromosome
5/18 Papp and Kovacs (1980) Simmental
5/23 Samarineanu et al. (1976) Romanian Brown

Group D. Involving the number 6 chromosome

6/16 Eldridge (1974) Dexter

6/28 Lojda et al. (1976) Czechoslovakian cattle
Group E. Iinvolving the number 8 chromosome

2/8 Pollock (1974) British Friesian

8/9 Tschudi ez al. (1977) Swiss
Group F. Involving the number 11 chromosome

11/16 Kovas and Papp (1977) Hungarian Simmental

11-12/15-16 Bruere and Chapman (1973) Blonde Aquitaine x Simmental

11/21 Samarineanu et al. (1976) Romanian Brown cattle

11/22 Lojda et al. (1976) Czechoslovakian cattle
Group G. Involving the number 14 chromosome

14/20 Harvey and Logue (1975) Swiss Simmental

14/24 DiBerardino et al. (1979) Podolian

14/28 Ellsworth et al. (1979) Holstein
Group H. Involving the number 21 chromosome

13/21 Kovacs and Papp (1977) Holstein-Friesian

7121 Hanada et al. (1981) Japanese Black
(originally reported
as 5/21)
5/21 Masuda et al. (1978); Japanese Black

Okamoto ¢t al. (1981)
Group J. Involving the number 27 chromosome
LalsT DeGiovanni et al. (1979) Alpine Grey
Group K. lavolving other chromosomes
015 Pinheiro and Ferrari (1 380) Petangueiras
T 1liao—25 Daxre et al. (1975) Blonde Aquitaine x Limousin
Group L. Involving chromosomes not identified

Froget et al (1272} Knudsen (1956); Kovacs et al. (1973); Soldatovic et al. (1977)
Chromosomes not yet reported to be involved in translocations are 12, 17, 19, and 26.
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Fig. 2. An unbanded karyotype of a Swedish
Red and White cow that is heretozygous
for the 1/29 centric fusion translocation.
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Table 5. Examples of sex chromosome aneuploidy in domestic animals

SAex chromosomes Species
X0 Pig
Horse
Cat
X0/XX Horse
XO/XX/XY Pig
XXX Cattle
Horse
XXY Cattle
Sheep
Pig
Dog
Cat
XXY/XY Cattle
XXY/XX Cattle
Pig
Horse
Cat
XXY/XX/XY Cattle
XXY/XY/XY Cattle
XXY/XY/XX/XO0 Horse
XXXY Hozrse
XXXY/XXY Pig
XYY/XY Cattle

Main phenotypic effects

Intersexuality, ovarian
hypoplasia

Ovarian hypoplasia
(died before puberty)
Ovarian hypoplasia
Intersexuality

No effects,
ovarian hypoplasia

Infertility
Testicular hypoplasia
Testicular hypoplasia
Testicular hypoplasia
Testicular hypoplasia
Testicular hypoplasia
Testicular hypoplasia
Intersexuality
Intersexuality
Intersexuality
Testicular hypoplasia
Testicular hypoplasia
Testicular hypoplasia
Cryptorchidism i
Intersexuality

(No information)

No effects
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Fig. 3. Continuous production of cattle with Evans HJ, Buckland RA and Sumner AT. 1973. Chro-
combined techniques. mosome homology and heterochromatin in goat,

Table 6. Chromosome number(2n) and chromosome structure in several members of the sub-family

No of autosome Sex chromosome
Species 2n NF M A

X Y

Cattle 60 62 0 58 M M
5 Rob.

Buffalo 50 62 10 38 M M
Sheep 54 61 6 46 A M Rob(1/5,
Goat 60 61 0 58 A M 3/9,5/10
Mountain-goat 42 61 18 22 A M 9 Rob
Pig 38 58 24 11 M M Rob
Wild pig 36 58 26 8 M M (16/17)

*M: Meta, sub-meta centric chromosome (2 arms) *A: Acro, telo centric chromosome (1 arm)
*NF: The number of chromosome arms
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