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INTRODUCTION 
The Brazilian native pigs originate from those introduced into the country by the Portuguese 
settlers in the sixteenth century. There are also some influence of Dutch and African pigs 
(Vianna, 1985). These animals were used for breeding in small farms, having as their main 
traits rusticity, adaptability to poor conditions of management and feeding and great diseases 
resistance, supplying the farmers not only with the meat, but also with the fat that they needed. 
However, in the last decades, due to the great quantity of fat, their low production efficiency 
and changes in consumer’s feeding habits, native pigs are on the way to extinction. Some 
public research institutions and non-governmental organizations have tried to maintain small 
herds of these breeds in order to preserve the germplasm for genetic studies and more recently, 
genomic investigation. 
 
Research has been carried out using F2 crosses between Chinese breeds or European wild pigs 
with commercial lines for linkage maps construction and QTLs detection (Andersson et al., 
1994 ; Rohrer and Keele, 1998). Similarly, Brazilian native pigs have great potential to be 
explored, especially regarding traits related to rusticity, adaptability and disease resistance. 
Despite their lower lean yield and production efficiency, it has been proposed that these 
animals provide greater meat quality than the commercial lean lines. The purpose of this 
investigation was to set up an experimental population for genomic research, using F2 crosses 
between Brazilian native and commercial pigs. 
 
MATERIAL AND METHODS 
Analysis of phenotypic traits. The experiment was carried out in the pig farm of the Animal 
Science Department at the Federal University of Viçosa, since March of 1999, when 18 
commercial (composite line by Landrace, Large White and Pietrain) sows were mated to 2 
native Brazilian boars. In March of 2000, 54 F1 females and 12 males were chosen in order to 
obtain F2 animals. The F2 births started in June 2000. The slaughter weight was 65 Kg, the last 
animals were slaughtered in July 2001. The following traits were evaluated : birth, weight, 
weaning weight (at 21 days of age) and weight at 77 and 105 days of age, average daily gain 
and individual feed conversion from 77 to 105 day of age. In the hot half-carcasses, the 
following measures were taken : carcass length, cervical backfat, last rib backfat, lumbar 
backfat. In the half chilled carcasses, loin depth and loin eye area were measured 24 hours after 
slaughter. The following meat quality traits were evaluated : pH (at 45 minutes and after 24 
hours), meat color (Value L – meat lightness, a – meat redness and b – meat yellowness),  
intramuscular fat and drip loss, cooking loss and shear force. 
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Analysis of candidate genes and microsatellites. Some genes were sequenced in order to find 
polymorphisms in the parental native and commercial animals. Among them are Leptin 
(Soares, 2001), Leptin Receptor (Soares, 2001), Growth Hormone (GH) (Wenceslau, 2001), 
IGF-I (Wenceslay, 2001) and Myogenic Factor 5 (Myf 5). The products were purified and 
sequencing reactions were done in ABI 377 or 310 genetic analyzers. The generated sequences 
were edited and compared between themselves and with the published ones. Chromosome six 
is being mapped and the microsatellite loci analyzed in the parental animals were: Sw322, 
S0099, DG94, S0087, S0220, Sw1353, Sw607, Sw1057, S0228, Sw122 and S0003. After 
amplification the products were analyzed in a ABI 377 genetic analyzer and detection and 
estimation of allele size was done by Genescan program.  
 
RESULTS AND DISCUSSION 
Phenotypic Traits Analysis. The data obtained for performance, carcass yield and meat 
quality traits are listed in table 1, 2 and 3, respectively.  
 
Table 1. Performance data of F2 animals obtained from the crosses between native          
Brazilian and commercial pigs  
 

Trait  N Mean ± Std Dev Minimum Maximum 
BW (Kg) 801 1.20 ± 0.28 0.43 2.13 
W21D (Kg) 658 4.90 ± 1.12 2.15 8 
W77D (Kg) 612 21.45 ± 4.30 11 34.5 
FI (Kg) 610 39.70 ± 8.38 13.54 59.07 
W105D (Kg) 598 36.30 ± 6.59 17 55 
ADG (Kg) 594 0.53 ± 0.135 0.10 0.89 
FC (Kg:Kg) 594 2.83 ± 0.74 1.53 6.71 

N = number of observations ; BW = birth weight ; W21D = weaning weight (at 21 days of 
age); W77D = weight at 77 days of age ; FI = food intake from 77 to 105 days of age ; W105D 
= weight at 105 days of age ; ADG = average daily gain from 77 to 105 days of age ; FC = feed 
conversion from 77 to 105 days of age. 
 
Analysis of candidate genes and microsatellites. Among other alterations, it was found in the 
sequence of the Leptin gene of one native Brazilian boar the polymorphism described by Stratil 
et al. (1997) in the position 3469 (T => C), recognized by Hinf I restriction enzyme. The other 
native Brazilian boar presented a polymorphism in the position 798 (C => T), recognized by 
Pvu II enzyme. As intronic mutations, no mRNA changes were detected, being the cDNA 
sequence for the parental animals similar to that described by Ramsay et al. (1998). For the 
leptin receptor gene, in both parental boars it was identified a G => A substitution in the 
position 260, which is recognized by the endonuclease Dra I. The cDNA of this gene was not 
analyzed and a possible effect associated to this mutation will be evaluated after genomic and 
statistical analysis of the F2 population, which is being typed for these three substitutions. For 
MyF 5 one of the native boars was shown to be heterozygote for a trinucleotide “TTT” deletion 
(positions 3420 to 3422, according to GenBank sequence Y17154) in the exon 3. The F2 
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generation is being genotyped for this deletion which in PAGE shows a heteroduplexes 
formation in heterozygote animals. After the genotyping of the F2 animals for all the genes, a 
statistical analysis will be done. The alterations found in the GH and IGF-I by Wenceslau 
(2001), will also be assessed in the F2 population and the possible effects associated to them 
will be also statistically analyzed. 
 
Table 2. Carcass yield data of F2 animals obtained from crosses between native Brazilian 
and commercial pigs  
 

Trait N Mean ± Std Dev Minimum Maximum 
CL (cm) 429 71.81 ± 3.51 59 92.50 
BF1 (mm) 432 40.62 ± 5.64 20 59 
BF2 (mm) 432 19.58 ± 4.79 5 36 
BF3 (mm) 432 28.83 ± 6.19 14 54 
LD (mm) 375 43.78 ± 5.18 28.79 64.94 
LEA (cm2) 373 26.54 ± 3.97 14.53    39.70 

N = number of observations ; CL = carcass length ; BF1 = cervical backfat ; BF2 = last rib 
backfat ; BF3 = lumbar backfat ; LD= loin depth; LEA= loin eye area. 
 
Table 3. Meat quality data of F2 animals obtained from the crosses between Brazilian 
native and commercial pigs  
 
Trait N Mean ± Std Dev Minimum Maximum 
pH45 422 6.53 ± 0.27 5.35 7.06 
pH24 431 5.70 ± 0.11 5.43 6.20 
L 431 45.13 ± 2.00 32.62 50.72 
a 431 0.70 ± 0.77 -0.96 6.75 
b 431 6.61 ± 0.61 2.14 8.29 
IMF (%) 292 1.59 ± 0.46 0.76 4.30 
DL (%) 431 3.16 ± 1.77 1.07 10.52 
CL (%) 426 32.33 ± 2.40 23.82 39.64 
TL (%) 426 35.20 ± 8.03 25.39 45.08 
SF (Kg/cm2) 426 4.94 + 0.78 3.21 7.19 

N= number of observations; pH45= measured 45 minutes post morten; pH24= measured 24 
hours after slaughter ; L= lightness; a= redness; b= yellowness; IMF= percentage of intra 
muscular fat; DL= drip loss; CL= cooking loss; SF= shearing force. 
 
The microsatellites alleles were: Sw322 (alleles: 103, 109, 111, 113, 117 and 119), S0099 
(alleles: 161, 164 and 176), DG94 (alleles: 179, 181, 183, 185 and 187), S0087 (alleles: 166, 
180, 182 and a null), S0220 (alleles: 147, 149, 153 and 155), Sw1353 (alleles: 158, 162, 164 
and 166), Sw607 (alleles: 152, 154 and 172), Sw1057 (alleles: 142, 151, 157, 163, 168, 177, 
187), S0228 (alleles: 221, 223, 225, 227, 229, 247) Sw122 (alleles: 112, 114, 116, 118, 120 and 
122) and S0003 (alleles: 130, 132, 154, 160, 162 and 164). For some loci, several sows 
presented the same alleles as those presented by the boars, which was the case for the loci 

Session 03. Pig breeding Communication N° 03-37 



7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France 

S0087, that also presented a null allele, S0220, S0099 and Sw322. In order to substitute them 
other loci are being selected. 
 
The phenotypic variability generated in large families obtained by divergent crosses is a basic 
requirement for QTL detection. Added to the phenotypic variability, it is necessary to have 
differently fixed alleles in the marker loci of the parental lines. All the experiments already 
carried out in pigs for QTL detection has explored the genetic and phenotypic variability 
(Andersson et al., 1994; Rohrer and Keele, 1998). The genotypic data that were analyzed in the 
present experiment have shown allelic differences between native boars and commercial sows, 
for anonymous markers as well as for the sequenced candidate genes. Thus, it can be stated that 
this experimental population presents potential for the identification of new QTLs, as well as 
confirmation of QTLs detected in other populations. According to Perez-Enciso et al. (2000), 
these studies illustrate the usefulness of autochthonous breeds in the study of physiological and 
genetic consequences of selection for current commercial objectives. Therefore, Brazilian 
native pigs seem to be a new option for genomic study in this species. 
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