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Abstract: The aim of this experiment was to investigate the effect of mutation in apoVLDL-II (apo very low
density lipoprotemn IT) gene on meat quality traits of genetically fat (Anka) and lean (Rugao) chicken breeds.
Meat quality traits such as Water Holding Capacity (WHC), pH, Color Density (CD) and tenderness
(Shear value (kg cm ™)) were analyzed from breast muscle. Polymerase chain reaction single strand conformation
polymorphism (PCR-SSCP) technique was developed to analyze a 280 bp region of the apoVLDL-IT gene
(exon 4). The average gene frequency of two breeds estimated was found to be 0.0764+0.008 for allele A and
0.93240.008 for allele B. The effective number of allele, gene diversity and Shannon's Information mdex were
1.16424+0.0195, 0.1408+0.0144 and 0.2691+0.0212, respectively. Mutation in the apoVLDL-II gene was found to
significantly (p<0.05) affect meat tendemness, whereas no significant effect was observed on OD, pH and WHC.
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INTRODUCTION

Marker-assisted selection is the process of using the
results of DNA testing to assist in the selection of
mndividuals to become parents i the next generation.
Marker-assisted selection is a combined product of
traditional genetics and molecular biology. MAS allows
for the selection of genes that control traits of interest.
Combined with traditional selection techniques, MAS
has become a valuable tool in selecting orgamsms for
traits of interest, such as color, meat quality, or disease
resistance. There are two types of molecular markers to
find the genes of interest: Linked and Direct.

Important traits for meat quality that may benefit from
MAS are meat pH, marbling and tendemness and many
SNPs have been described for each of these. WHC, pH,
CD and tenderness, usually determined in breast muscles,
are crucial for the culinary wvalue and technological
properties of chicken meat and have been previously
mvestigated. According to Mecllveen and Buchanan
(2001), flavor, tenderness, appearance and juiciness
appear to be the most important determinants of sensory
enjoyment for the UK consumer. Many factors affect the
quality of meat, including the way animals are fed,
managed, slaughtered and carcass handling, both pre-
and post-slaughter (Mullen et al., 2006). Enfalt et al.
(1997) suggested that the lower pH found m outdoor
reared pigs could be the consequence of better capacity

to utilize substrates other than glycogen during transport
to the slaughter house. It could be suggested that genetic
strain has a role in the improvement of customer
appraisal of poultry meat (Abeni and Bergogoglio, 2001).
Nishimura et al. (1999) reported that intramuscular fat in
Longissimus muscle may physically alter the connective
tissue structure and thereby reduce toughness of the
meat. Although, mtramuscular fat plays an important
role in broiler meat quality flavor and juiciness
(Chizzolim et al., 1999). In addition, Touraille et af. (1991)
observed that tendermness was high in all cases but
decreased with age which 1s in contrast to Sonaiya ef al.
(1990), who found no difference due to age. There are
several approaches to identifying markers for MAS. One
of them is a candidate gene approach which begins with
an examination of the physiological pathways underlying
the trait of interest. Recently, we used apoVLDL-IT as a
candidate gene for meat quality; this gene 1s mvolved in
lipid transportation in chicken. Therefore, our aim was to
investigate the effect of mutation in the apoVLDL-II gene
on meat quality traits in chicken.

MATERIALS AND METHODS

Experimental animals: Anka as fat chicken and Rugao as
lean chicken provided by the Jiangsu Poultry Institute,
Yangzhou, China were used in this study. Chickens were
reared inthe same management system, namely 118 of the
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birds were killed and catcasses were dizzects d moanually
Meat guality traits such as Water Holding Capacity
(WHCY, pH, Colour Density (CD)) and tenderness Sheat
value (kg em™) were analyzed from breast muscle
according to Castellini ef al. (2002).

DMNA extraction and primers design: DN A was isclated
from whole blood collected using the saturated salt
method previously described Sambrook of &l (20017, The
following forward primer: 57 ACT GCC TAT TCC TGC
CTT CT 37 and Reverse primer: 5° CAC CGACTT TTC
TTC CAA CT 37, were designed using the Oligo 6.0
program to amplify a 280 bp fragment of the apo¥W LDL-II
gene according to fhe chicken genomic sequence in
GenBank (Accession munber: JOOZ100.

PCR-S5CP: PCR-Z3CT analysis was carried out in total
volutne 20 pL using 100 ng of template DA as follows:
13.3 pL of sterilized distilled water, 0.5 pL (5 g ol) each of
forward and reverse primer, 1.5 pl 10=PCR Buffer (Mg™,
2.5 pL of 2.5 mM dNTP mixtwe and (3 U ul™" of Tag
polymerase (TakaRa Biotecknology Dalian Co., Ltd). The
PCR conditions were as follows: indtial denaturation at
4% for 3 min, followed by 30 cycles at 94°C for 30 sec,
S6°C for 30 sec and 72°C for 30 sec and a final extension
of T2°C for & min. The PCR product was mix ed with 5 pL of
loading taffer, denatared at 95°C for 10 min and then
cuickly place in an ice box andincubated for 5 min at
-207C, Exactly 10 pL of PCR product was loaded onto a
12%(39: 1) polyacrfamide gel andrun & 130V for @ hoand
silver stained

Statistical analysis: The relationship between meat
quality and the apoVLDL-II genotype (Exon 4) was
determined using the General Linear Model (GLLD
petformed by the SP33 wersion 115 software and
significant difference obtained (p<005). The genetic
patatheter s of gene frequency, effective number of alleles,
getie diversity and Shannon’s information index were
estim ated uging the POPGEN program, version 1.31.

RESULTS

& 280 bp region of the apoV LDL-II gene (exon 4) was
analyzed by PCRE-33CP. Two genotypes were obgerved
(homozygous A4 and heterozygous AR in genetically
fat and lean chickens (Fig. 1), The distritution of
apo¥W LDL-II genotypes for each breed was estimated by
direct accourt, the B allele was found to be highly
predominant compared to the A allele. In addition, gene
frecuency, effective number of alleles, gene diversity and

Tabk 1: Creretc paraneters at fhe ezon 4 region of the apoWLDL-I Zene

i chicken bree ds
Populations  Ho., &' B na'  ne' h* iy
Arkia 59 00347 0.915% 2 1.1836 0.1551 02402
Fazan 59 00678 09322 2 1.1447 0.1264 02479
Dulear 113 0073 09238 1.1642 0.140% 0.2691
5.0, 1 0020 &£0.0020 =0.0195 00144  £0.0212

W inare fre quency; Observed rommber of alleles; "EXfective ronmber of alk les;
*Hedls (19737 gere diversiy; *Sharmon's Bd ontation e x

Tabk 2: The effect of poberrorpbsm inthe exond region of the apoVLDL-T
Zete Ob heat gualitye

Tarameters Ha. on' pH WHC (%) SHY (kg an™)'
Anka Tweed

FIr 5 062023 568010 029003 I ATHIAD
LE 54 063035 57320011 033x004 3 25463
Bugao hreed

P 4 0442021 575005 036004 3224 54
AR 55 0.65£028 547008 0322005 2 504) 63
All Treeds

P 9 0542023 571008 032005 I 4T7HI AT
AR 109 0754033 560096 0324005 2924 73

'Cohwor density; YWater holdhg capacity (%); "Shear wabie (kg an™y
Bleans o4 co e that are folloare d by the diff ererd letter are signific st o
[p=0.05)

i o
e

oy

Fig. 1. PCR-33CP analysis of the mutation in the exon 4
tegion of the apoVLDL-IT gene in genetically fat
atid lean chicken

Shanmon’s information index were estimoated (T able 1.
The average gene frequency of the 2 breedsis 0.076£0.008
for the & allele and 093220008 for the B allele. The
effective manber of allele, gene diversity and Shannon's
Informationindex were 1. 164200195, 01402400144 and
0.2691£0.0212, respectively (Table 1. The apoWLDL-II
genie was found hi ghly diverse in fat chicken (Anka) when
com pared to the lean chicken (Rugao).

This study also aith s to itvestigate the effect of the
apoW LDL-IT gene on carcass quality of the genetically fat
atid lean chicken (Table 27 The results indicate that the
breed has no significant effect onmeat quality, Howewver,
mutationn in the apoWLDL-II genctype significantly
(p=0.05) affects meat tenderness but does not
significantly affect CD, pH and "WHC (Table 2.
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DISCUSSION

The difference in allele frequency n this study may
be due to differences m breeding regime associated with
meat quality (Zhang et al., 2002). Genetic diversity is the
important measure of genetic variation in any population,
i this study apoVLDL-II gene was lughly diverse mn fat
compared with lean chicken This 18 m comparison to
other methods to measure genetic variability such as
using microsatellites. According to Romanov and
Weigend (2001), they reported heterozygosity above 0.6
i chickens using microsatellite techniques which was
higher than our result generated by using PCR-SSCP
techniques.

Poultry meat 1s one of the leanest meats and it is
umportant to keep up with consumer demand. Therefore,
different methods have been used to reduce fatness in
poultry. In this study, we indicate that breed has no
significant effect on breast muscle quality. Touraille et al.
(1991) report that age 1s the most significant factor of
variation in the thigh and breast muscles. Chembers et al.
(1989) report that tenderness and juiciness decreased
between 9 and 16 weeks whereas the flavor increased.
In France, older birds had a higher overall acceptability
mainly explained by their greater flavor (Touraille et al.,
1991). In contrast, Yamashita et al. (1976) reported that
Japanese consumers preferred meat from young chickens
because they were tenderer and judged to have more
flavor. Juiciness, flavor and selection against fatness of
the meat, were associated with decreased tenderness. In
addition, Chambers et al. (1989) found that carcass
fatness had a significant and positive effect on flavor,
juiciness and tenderness of dark meat.

In this study, mutation n the apoVLDL-II genotype
has significantly (p<0.05) affected meat tenderness but
does not significantly affect CD, pH and WHC. These
results are consistent with Grey et al. (1986), who
compared lines of turkeys with different growth rates;
they concluded that some of them had variations in
tenderness that might result from genetic differences
among birds. However, Latif et al. (1998) indicated that it
was due to interaction between genotype and rearing
condition. On the other hand, tendemmess was observed
positively correlated with CD (Barbut, 1996; Le ef al.,
1999).

CONCLUSION

In conclusion, the apoVLDL-II gene was found
highly diverse in fat chicken (Anka) when compared to
the lean chicken (Rugao) the breed has no significant
effect on meat quality. However, mutation i the

apoVLDL-TT genotype significantly affects meat
tenderness, but does not significantly affect CD, pH and

WIHC.
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