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SUMMARY

The Chato Murcianois the only surviving local
breed of pig historically produced in the region of
Murcia (Spain). At the present time, it is at risk of
extinction, with a census of no more of 40
reproductive animals.

In this paper, we are presenting a study of the
inbreeding levels of the population, together with
a genetic characterization of pure animals and
individuals in several successive generations of
absorption.

We observed high levels of inbreeding
approaching 11 percent, which could explain the
occurrence of malfunction and poor performan-
ce in the population.

The microsatellite study showed the genetic
profile of the population and the genetic
convergence of successive cross-bred
generations towards the genetic profile of the
purebred animals.

This study constitutes a follow up of the
recovery program in development over the Chato
Murciano.

PALABRA CLAVE ADICIONALES

Marcadores genéticos. Consanguinidad. Con-
servacion.

RESUMEN

Laraza Chato Murciano es la Ginica raza local
superviviente de los cerdos tradicionalmente
producidos en la region de Murcia (Espafia). En
este momento esta en peligro de extinciéon conun
censo total de no méas de 40 animales reproduc-
tores.

En este trabajo, presentamos un estudio
sobre los niveles de endogamia de la poblacién,
junto con una caracterizacion genética de los
animales puros asi como de otros resultantes de
sucesivas generaciones de cruces absorben-
tes.

Observamos altos niveles de consanguini-
dad, proximos al 11 p.100 lo que podria explicar
la aparicion de malformaciones y la pobre pro-
ductividad de la poblacion.

El estudio de microsatélites mostro el perfil
genético de la poblacion a la convergencia gené-
tica de las sucesivas generaciones de cruza-
mientos absorbentes hacia el perfil de los anima-
les puros.

Este estudio constituye un paso adelante en
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el programa de recuperacion que desarrollamos and of the population in general, in
sobre el Chato Murciano. order to assist a recovery programme
of the breed.

INTRODUCTION
MATERIALAND METHODS

The Chato Murciano Pig Breed has
been characterised in the present paperComPOSITION OF THE STUDIED POPULATION
by the study of genetic variability at 26 The population was formed by 82
microsatellite loci, and was analysed in individuals distributed as follows: Cha-
two populations of the breed. These to Murciano pure (24); descendents of
populations were part of a selection Chato Murciano X Large White F1 -
programme to recover an old and rare F2 (1), F3 (15), F4 (17), F5(12); Chato
pig variety on the verge of extinction. Murciano of unknown genealogy (7);
When the effective number of breeding Chato Murciano crossbreds (with other
animals in a population is small, the breeds) used as an outgroup in the
allele frequencies will be different in individual tree (7).
males and females, which causes an
excess of heterozygotes in the progeny STuby OF THE GENETIC SITUATION
with respect to Hardy-Weinberg In order to study the genetic profile
equilibrium expectations. Itisimportant of this breed, the genealogical records
to detect population bottlenecks in of the complete population were
threatened and managed speciesexamined to determine the degree of
because bottlenecks can increase thepurity of all individuals, as well as an
risk of population extinction. Early analysis of the population structure to
detection is critical and can be find out the sex and age ratios.
facilitated by statistically powerful Apart from this, we calculated the
monitoring programs. We evaluate the individual coefficient of inbreeding
accuracy and precision of the hetero- (Wright, 1922) in all the animals of the
zygote-excess method using two data population using their genealogical
sets from the Chato Murciano pig. One information, as well as deducing the
is an original population and the otheris average level of inbreeding in the
acombination of F3+F4+F5 generations population, according to the average
of aline created from the mating of one coefficient of the populationinbreeding
Chato Murciano boar with one (Cavalli-Sforza and Bodmer, 1981).
LargeWhite sow, followed by a In the same way, we calculated the
absorption program. Analysis of highly likely increase of the rate of consangui-
polymorphic loci detects the experi- nity of the population in following
mental bottleneck and is a very good generations using the effective size of
reference to estimate the magnitude of the population (Falconer, 1982).
the bottleneck severity in the original
population. MoLecuLAR GENETIC CHARACTERIZATION

It is also the aim of this paper to The 25 microsatellites studied were
show the genetic profile of individuals selected from the 27 markers published
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nezet al., 2000). Electrophoresis was
carried out using the ABI 377 XL
automatic sequencer (Applied Biosys-
tems, Foster City, CA, USA).

A MICROSAT v.1.5b computer
program (Minch 1997) was used to
calculate pairwise distance values from
inter-individual genetic distance, based

Table I. The total population of the Chato
Murciano according to the degree of purity,
sex and age group@oblacién total de Chato
Murciano de acuerdo con el grado de pureza,
sexo y edad de los grupos).

Animals Breed Animals Crossed

Born Male Female Male Female .
on the proportion of alleles shared for
Before 1995 2 2 0 0 two individuals averaged over loci
1995 1 0 0 0 (Bowcocket al.,1994). These distance
1996 0 8 0 6 values were used to construct an
1997 5 5 4 15 UPGMA tree (Sneath and Sokal, 1973)
Total 8 15 4 21

using the NEIGHBOR module of the
PHYLIP v.3.57¢c computer package
(Felsenstein, 1995)and was drawn

by Denis Milan and Martien Groenen using the TREEWIEW application
(FAO 1998): CGA, IGF1, S0002, (page, 1998).

S0005, S0026, S0068, S0090,

S0101, SO0155, S0178, S0215,

S0225, S0226, S0227, S0228, RESULTSAND DISCUSSION
S0355, S0386, SW122, SWw24,

SW240, SW632, SW72, SW857, GENETICPROFILE OF THE BREED

SW911, SwW93&nd SW951 The

microsatellites were amplified using
the polymerase chain reaction (PCR)
by several multiplex reactions (Marti-

Values of the coefficient rate of
inbreeding of individual animals ranged
between nil and 32,30 percent.
Regarding the average coefficient of

Table Il. The average level of inbreeding of the population, according to Cavalli-Sforza and

Bodmer (1981)(Media del nivel de consanguinidad de la poblacién de acuerdo con Cavalli-Sforza

y Bodmer (1981)).

N° Animals Crossed animals in the Relative Frequency F P.*.
absorption process

26 11 0.541 0.0000 0.000000
01 01 0.021 0.1250 0.002625
08 08 0.167 0.1568 0.026177
04 2 0.083 0.2500 0.020750
06 0.125 0.3125 0.039062
03 03 0.063 0.3320 0.020916

Total 0.109530
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inbreeding, avalue of 10,95 percent of Rovira (1987) and Legates and
the population, this offered us amargin Warwick (1992) (se¢ables | andll).
between 2,12 and 19,78 percent, within The most immediate consequences of
which the average inbreeding of the the inbreeding depression are the loss
population is found. This level of of functional characteristics (produc-
inbreeding can be considered dange- tive and reproductive) in this breed, as
rous, as it includes some relatively well as the appearance of the expre-
high levels which exceed the limits of ssion of deleterious genes in the popu-
the appearance of effects of inbreeding lation.

depression, according to Cardellinoand  Moreover, we must be very cau-

Table IlI. Allelic frequencies of Chato Murciano pure and crosbgedcuencias alélicas de
los Chatos Murcianos puros y cruzados).

Marker # alleles Frequencies

CGA 6 0.681 0.139 0.118 0.035 0.007 0.021
S0101 3 0.518 0.278 0.204

S0215 1 1

S0355 2 0.787 0.213

SwW911 5 0.500 0.278 0.173 0.043 0.006
SwWo936 6 0.329 0.268 0.170 0.146 0.079 0.006
S0068 5 0.506 0.269 0.100 0.094 0.031
SW632 4 0.701 0.180 0.111 0.007

Swz4 4 0.908 0.035 0.021 0.035

50227 2 0.889 0.111

50225 3 0.650 0.231 0.119

Swi22 3 0.640 0.330 0.029

S0090 5 0.391 0.308 0.237 0.058 0.006
50226 3 0.722 0.172 0.105

SwW591 2 0.932 0.068

50228 2 0.590 0.412

50178 4 0.492 0.333 0.129 0.045

S0005 5 0.269 0.375 0.337 0.012 0.006
S0386 4 0.480 0.293 0.153 0.073

Swr2 5 0.645 0.260 0.089 0.006

S0002 3 0.692 0.150 0.158

Sw8s7 4 0.652 0.219 0.055 0.073

S0026 4 0.606 0.202 0.149 0.042

IGF1 4 0.512 0.333 0.142 0.012

S0155 4 0.616 0.317 0.061 0.006

Swz40 2 0.567 0.433

Note: Exclusive alleles of pure Chato populationin bold. Exclusive alleles of F3+F4+F5 populationinitalic.
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Figure 1.UPGMA individual tree of Chato Murciano from average of shared alleles distances
(Bowcoclet al.,1994) (Arbol de distancia genética individual de cerdos Chatos Murcianos construido

a partir de la matriz de pares de distancias basadas en los promedios de alelos compartidos (Bowcock

et al., 1994) mediante el método UPGMA).

tions, as this figure only indicates the GENETIC CHARACTERIZATION
accumulated levels of inbreeding from Table Ill shows the genetic profile
the genetic information available tous, of the studied population based on the
and as this breed was recovered from genotypes of 25 microatellites. The
a small number of animals, it is very population includes pure animals and
possible that the rate of inbreeding individuals belonging to second, third,
prior to the genealogical check was fourth and fifth generation of grading-
high. For this reason, higher rates of up. The allelic frequencies of exclusive
underlying inbreeding are to be allelesareshown, ofthe pure population
suspected, which would explain the (in bold) and crossbred animals (in
fertility problems, the reduced number italic).

of piglets per litter, the low viability of Allelic frequencies for original and
the piglets, and the lack of hardiness in F3+F4+F5 populations are close and
in the pure animals (reduction of the the exclusive alleles found in each
body size) as consequences of thepopulation are present in only a few
inbreeding depression. cases with low frequency. Also
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distance genetic tree shows three indi-
vidual groups although all animals are
related. The conclusionisthe F3+F4+F5
population is similar to the original
population of Chato Murciano. There-
fore the effect of the crossbreeding
with a LargeWhite individual seems to
be absorbed.

For both mutation models the origi-
nal population of Chato Murciano does
not show a recent bottleneck. Never-
theless F3+F4+F5 population reject the
mutation drift equilibrium as was expec-
ted because all individuals come from
the same animal. Dinucleotide micro-
satelite markers seems to fit with IAM
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