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SUMMARY

By using the RFLP (restriction fragment length polymorphisms) technique and
five endonucleases, the ovine o1 and k-casein haplotypes in forty-nine Spanish dairy
sheep, 26 Churra and 23 Manchega, were analyzed. Four and five haplotypes were
detected in the osi and k-caseins, respectively. The Asand Ds haplotypes were only
found in Manchega. PIC (polymorphic information content) values were situated
about 0.5 and 0.6 in Churra and Manchega, respectively.

RESUMEN

Sc analizan los haplotipos de las o y -caseinas ovinas, mediante la técnica de
RFLP (polimorfismos de la longitud de los fragmentos de restriccién) y cinco endo-
nucleasas, en cuarenta y nueve ovejas espaiiolas de aptitud lechera: 26 de Churra y
23 de Manchega. En las o1 y k-caseinas se detectaron 4 v 5 haplotipos, respectiva-
mente. Los haplotipos A+ y Dsse hallaron solamente en la raza Manchega. Los valo-
res de PIC (contenido de informacién polimérfica) se situaron en torno al 0.5 y 0.6
en Churra y Manchega, respectivamente.
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The DNA polymorphisms of the ovine caseins o j-Cn (CSNI1S1) and k-Cn
(CSN3) have been described by Di Gregorio er al.*and Leveziel er al> Ovine caseins®
have been assigned to the LG2 linkage group of chromosome 6 or .

When only one enzyme per locus is considered the polymorphic information con-
tent (PIC) of the DNA polymorphisms of ovine caseins is relatively low". However,
if various enzymes per locus are analyzed the restriction fragments can be grouped
in haplotypes, which allows much higher PIC values to be estimated.

The haplotypes of the caseins o.g-Cn and k-Cn, their frequencies and PIC values
in two Spanish dairy sheep breeds are presented in this study.

Forty-nine sheep were analyzed: 26 Churra from the Ledn and 23 M anch.cga from
Ciudad Real. The sheep studied from each breed belonged to various families.

Samples were analyzed using the RFLP technique. This has proved to b-e very
effective in detection DNA polymorphisms in ovine caseins and was chosen for this
reason.

The DNA samples were obtained from leucocytes using the F}uosscns & Kan®
technique. The DNA (15 pg) was digested with Eco RI. Tag 1. Hmd 1. Py 11 mj:d
Pst T endonucleases, (Amersham & Boehringer). Electrophoresis and DNA Il‘ilfISiCI'
to nylon membranes (Hybond N) were carried out according to M.nsinu M, al. Filters
were prehybridized at 42°C in plastic bags with 50 % deionized formamide, 5XSSC..
50 mM NA phosphate buffer pH 6.5, 1% glycine, 0.1 % Na DodSO.. 5x Dcnhardﬁt s
and 250 g/ml sonicated and denatured herring sperm DNA. C-I 84 and C371 plasmids
containing cDNAs of the 0.1 and k-bovine caseins™, l‘(.:S[JCCll\’C.]}’. were usg}d as pro-
bes. The plasmids were marked using the nick translauqn reaction with [Otl P]dCTP,
800 Ci/mmol. Hybridization, filter washing and autoradiography were carried out as
described by Masina er al." and Di Gregorio ef al’

Heterozygosity and PIC values were calculated according to Ot and Botstein et
al’, respectively.

Enzymes Eco RI and Tag I showed polymorphisms of two :\nq three alleles with
fragments of 3.6+1.1 and 4.7 kb, and 5.0, 8.0 and 10.0 kb respectively, at ‘lucus g i~
Cn. Family data reveal that the following haplotypes segregatc as Mendelian alleles:

Ai=4.7 kb Eco RI - 8.0 kb Tag 1

A=3.6+1.1 kb Eco RI - 10.0 kb Tag 1

A:=3.6+1.1 kb Eco RI - 8.0 kb Tag I

As=4.7 kb Eco RI - 5.0 kb Tag 1

Each of the endonucleases Hind 111 and Pvu 1T showed a polymorphism of two

alleles with fragments of 2.3 and 3.2 kb, and 21.0+6.8 and 27.8 kb rcspcclively._m
locus k-Cn. The endonuclease Pst 1 showed a polymorphism of three alleles with
fragments of 3.5, 4.6 and 5.8 kb with Pst I at locus k-Cn. Family data also indicate
that the following haplotypes segregate as Mendelian alleles:

Di=3.2 kb Hind 111 - 27.8 kb Pvu IT - 4.6 kb Psr 1

D:=2.3 kb Hind 111 - 27.8 kb Pvu 11 - 4.6 kb Pst 1
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D:=23 kb Hind IIl - 27.8 kb Pvit 11 - 5.8 kb Pst I
D.=2.3 kb Hind I1I - 21.0+6.8 kb Pvut 11 - 4.6 kb Pst 1
Ds=23 kb Hind Il - 27.8 kb Pvu I - 3.5 kb Pst 1

The number, fragment size and haplotypes observed at loci ¢ 1-Cn and k-Cn in
the Churra and Manchega breeds are identical to those found in other European sheep
breeds®.

Table 1 shows the haplotype frequencies, degree of heterozygosity and PIC
values for each locus and breed. Haplotypes A: and D: are the most frequently occu-
rring in both breeds. Haplotypes A:and D:were only detected in the Manchega breed.

Table 1.- Haplotype frequencies. heterozygosity and PIC values for each locus and
breed

CHURRA (n=26) MANCHEGA (n=23)

Locus Haplotype  Freq.® H" PIC Freq.® H® PICt
o 1-Cn Ay 0.08 0.13

A: 0.65 0.46

As 0.27 0.39

A 0.00 0.50 0.43 0.02 0.62 0.54
k-Cn Dy 0.40 0.13

D: 0.46 0.48

D 0.12 0.26

D 0.00 0.04

Ds 0.02 0.61 0.53 0.09 0.68 0.65

3 b 3 i ¢ [ :
*Haplotype frequency. Estimated heterozygosity, Polymorphic information content.

In contrast to the low genetic variability that casein protein polymorphisms***
exhibit, the DNA haplotypes show considerable genetic variability. The applicability
of a marker” is measured by its PIC value. High PIC values (around 0.55) in the two
loci and in both breeds were obtained in this study. As a result the 0,j and K-casein
haplotypes can be used as genetic markers in the Churra and Manchega breeds.
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SUMMARY

) A general overview of European aquaculture, which includes a list of animal spe-
cies, culture purposes, state of culture methods and geographic location, is reported.
Afterwards, the world and European output production is given followed by data
from Spain, Castille-Le6n and the province of Leén, where the research activities
de","elo_p‘:d at the University and compiled in this paper are established. This compi-
lation is organized by zoological groups, species and subject matter. Also, the list of
papers arranged by alphabetic senior surname and publication date is provided.

RESUMEN

Sc comienza con una visién general de la acuicultura en Europa, acompa-
fiada de una relacién de las especies animales utilizadas, asi como el destino de 12
produccidn, niveles tecnolégicos del cultivo y localizacién geogrdfica. A continua-
¢ién, se aportan datos productivos mundiales y europeos, para considerar finalmen-
te la situacion en Espafia, comunidad de Castilla y Le6n y provincia de Leén, en cuya
Universidad radica la actividad investigadora objeto de esta recopilacion, estructura-
da segiin grupos zoolégicos, especies y materias de estudio. También se aporta una
relaci6n de publicaciones por orden alfabético de primer autor y aiio de publicacion.
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