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Abstract

Background and Objective: Very low density lipoproteins (VLDLs) is a major class of lipoprotein particles that is synthesized and secreted
by the liver. Selection for economic traits based on molecular marker assisted selection are required to increase production performance.
The present study was designed to analyze associations of very low density Apo lipoprotein Il (ApoVLDLII) gene polymorphisms with body
composition traits. Kampung chicken, a native chicken in Indonesia, is slow-growing chicken. Materials and Methods: A total of 76 male
Kampung chickens were used in the current study. Body compositions were measured in 12 and 26 weeks of age. Primers for intron 1
region were designed from genomic chicken sequence. A G634A SNP of the ApoVLDLII geneintron 1 region was detected and polymerase
chain reaction-restriction fragment length polymorphism (PCR-RFLP) method was then used for genotyping of Kampung chicken
population. Results: The ApoVLDLII polymorphism was significantly associated with body, carcass, breast, thigh, back and thigh muscle
weight in 26 weeks old Kampung chicken population (p<0.05). In 12 weeks old Kampung chicken, ApoVLDLII polymorphism was not
significantly associated with body composition traits. Conclusion: It is concluded that the ApoVLDLII gene could be a candidate gene that
affects growth and body composition traits in chicken.
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INTRODUCTION

Kampung chicken is a native chicken in Indonesia.
Kampung chickens spread outin all regionsin Indonesia. Most
of Kampung chickens are frequently bred with traditional
management. Kampung chickens have an important role in
supplying of egg and meat. Commonly, Kampung chickens
are slow growing and lean meat type chickens'. The meat and
eggs taste of Kampong chickens are appreciated by public
and the production cost is relatively cheaper than another
chicken. In addition, Kampong chickens have a good
adaptation to the tropical climate in IndonesiaZ.

Identifying candidate genes related to economic traits will
provide an opportunity for geneticimprovement in breeding
programs. Recent studies in molecular genetics and genomic
technologies have led to the discovery of genes associated
with growth and meat quality traits®. A polymorphic locus
associated with growth and body composition traits of
animals can be used as genetic markers. These markers can be
used as a criterion of selection for genetic improvement*.

Very low density lipoproteins (VLDLs) and high density
lipoproteins (HDLs) are the 2 major classes of lipoprotein
particles that are synthesized and secreted by the liver®. The
regulation of the assembly and secretion of VLDL comprises a
complexity appropriate for the creation of a large, the
multimolecular transport vehicle that help to maintain
nutrient homeostasis in the liver®. The proportion of low
density lipoprotein (LDL) and very low density lipoprotein
(VLDL) particles in meat type cockerel chickens is smaller than
high density lipoprotein (HDL), with LDL exceeding that of
VLDL’. Very low density apolipoprotein (ApoVLDLII) is a major
component of VLDL fraction of hen serum. This protein binds
lipoprotein and forms an outer polar shell surrounding the
water-insoluble lipid core?®. Association of polymorphisms in
avian ApoVLDLII with growth, body composition and meat
quality had been reported® .

The objectives of the current study were to identify an
SNP in ApoVLDLII gene intron 1 using PCR-RFLP and evaluate
associations between ApoVLDLII SNP and body composition
traits on different ages of Kampung chickens.

MATERIALS AND METHODS

Experimental populations and management: Kampung
chicken, a native chicken in Indonesia, is slow-growing
chicken. A total of 48 males at 26 weeks of age and 28 males
at 12 weeks of age were used in the current study. All chickens
had access to feed and water ad /ibitum. From hatch to
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8 weeks of age, Kampung chickens received a starter feed
(4,080 kcal of gross energy kg=" and 19.03% of crude protein)
and from 9-24 weeks of age, Kampung chickens were fed a
grower diet (4,001 kcal of gross energy kg~' and 17.42% of
crude protein).

Phenotypic measurements: Body weight and body
composition traits were recorded at 12 and 26 weeks of age.
These measurements included body weight (BW), carcass
weight (CW), breast weight (BrW), breast muscle weight
(BrMW), thigh weight (ThW), drumstick weight (DrW), back
weight (BcW), wings weight (WW), thigh muscle weight
(ThMW) and drumstick muscle weight (DrMW).

DNA isolation and PCR amplification: Blood samples were
collected from Vena axillaris. Genomic DNA were isolated
according to Sambrook et a/'%.

The PCR primers of ApoVLDLII gene intron 1 used in this
study were based on previous study conducted by Li et a/°.
This primers (5' CCT CTA TGA CAT GGT TGC CT 3'and 5' ATG
GGT TTG ACC CTG CTATG 3)' were designed to amplify a
492 bp fragment by oligo 5 according to the chicken genomic
sequence in the GenBank database (accession number
V00448). The PCR reaction conditions were 94°C for 5 min,
35 cycles of 94°C for 10 sec, 60°C for 20 sec, 72°C for 30 sec
and an extension at 72°Cfor 5 min. The 25 ulL reaction volume
included 50 ng of DNA template, 1 X reaction buffer, 5 pmol of
each primer, 0.16 mM of deoxyribonucleotide triphosphate,
1.5 mM of MgCl, and 1 U of 7ag polymerase.

Screening of the population for restriction
enzyme-detectable SNP: A single nucleotide polymorphism
(SNP) of the ApoVLDLII gene was detected by digesting 7 pL
of the 492 bp PCR product with 3 U of the 5fd enzyme
(Thermo Fisher Scientific Inc.) at 37°C overnight. The
restriction digests were electrophoresed for 45 min at 100 V
on a 2.0% agarose gel with ethidium bromide. Individual
PCR-RFLP fragment sizes for the gene were determined by
visualizing the band pattern under UV Transilluminator
(Alphalmager® EP).

Statistical analysis: The association between the
polymorphism and body composition traits were analyzed
using the GLM procedure (SAS Inst. Inc., Cary, NC). The model
was fitted with the genotype (G, 2 levels) as fixed effects, as
follows:

Y = pu+Gte
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where, Y is the dependent variable for trait measured in the
population, pis the overall population mean for traits, G is the
fixed effects and eis the random error. Significant differences
between means of the different genotypes were calculated
using the t-test. Significance was determined as p<0.05, unless
otherwise specified.

RESULTS AND DISCUSSION

In this study, one pair of specific primers was used to
amplified 492 bp of DNA fragment of ApoVLDLII intron 1.
There was a G/A SNP at base 634 (accession number V00448).
The PCR-RFLP method was used successfully for genotyping
the SNP in intron 1 of the chicken ApoVLDLIlI gene. Two
genotypes were detected and defined as GG and AG (Fig. 1).
The 492 bp fragment was digested with Sfd restriction
enzyme. The digested PCR products had fragment sizes of
396 and 96 bp for the GG genotype and a combination of 492,
396 and 96 bp for AG genotype.

According to previous study?®, the ApoVLDLII could be
used as a criterion of selection in poultry breeding program to
increase growth and body composition traits. Recent
advances in molecular genetics and genomic technologies
have led to the discovery of genetic markers associated with
growth and body composition traits™ ™.

The ApoVLDLII is a small phospholipid binding protein
synthesized in the liver'. This protein is also detectable in
plasma and liver of normal young cockerels'®. This protein
contains 82 amino acid residues with a single cysteine at
residue number 75", The particle size of ApoVLDLII is
46.81+8.6 nm', The ApoVLDLII gene is comprised of four
exons and three introns which span 2.9 kilobases of DNA™,

The genotype and allele frequencies were calculated in
two groups of Kampung chicken (Table 1). Genotype AA was
not found and there were only two genotypes (AG and GQG)
found in these population. The G allele was more frequent
than A allele in two groups of kampung chicken. This was
similar to the results of Seyedabadi et a/?°, in lIranian
commercial broiler lines.

The association of ApoVLDLIl gene polymorphism and
body composition in 12 and 26 weeks old kampong chicken
is summarized on the Table 2 and 3, respectively. The
ApoVLDLIl  polymorphism was generally significantly
associated with body composition in 26 weeks old chicken.
There were significant association exist between the
ApoVLDLII polymorphism and BW, CW, BrW, ThW, BcW and
ThMW in 26 weeks old chicken. No significant difference was
observed in DrW, WW, BrMW and DrMW. The heterozygous
(AG) were significantly higher than the homozygous (GG) in
BW, CW, BrW, ThW, BcW and ThMW.

Table 1: Genotype and allele frequencies of ApoVLDLII intron1 in two groups of Kampung chicken

Genotype frequency Allele frequency
Population Number AA AG GG A G
12 weeks old chicken 28 0.000 0.250 0.750 0.125 0.875
26 weeks old chicken 48 0.000 0.208 0.792 0.172 0.828
Q]

500 bp 492 bp

400 bp 396 bp

300 bp

200 bp

100 bp 9 bp

)

Fig. 1: PCR-RFLP pattern for ApoVLDLII gene intron 1 region with Sfcl restriction enzyme

M =100 bp markers, 1-5,7,8,10,11 = GG genotype, 6, 8 = AG genotype
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Table 2: Effect of the ApoVLDLIl genotype on body composition traits in
12 weeks old male Kampung chicken

Genotype

Traits' GG (21)? AG (7)

BW? 769.431+23.05 771.57144.20
cw 443.761+20.15 448.29+27.81
Brw 113.67+5.44 111.29£7.28

ThwW 82.57+347 85.29+6.19

Drw 80.19+3.39 82.14+536

ww 72.431+2.65 75.14%+2.41

BcW 111.95+4.9 111.29£9.36

BrMw 65.431+3.57 64.57+4.42

ThMW 48.00£2.80 47.43+4.09

DrMw 44291194 4400253

*bMeans within a row with no common superscript are different (p<0.05).
'BW: Body weight, CW: Carcass weight, BrW: Breast weight, ThW: Thigh weight,
DrW: Drumstick weight, WW: Wings weight, BcW: Back weight, BrMW: Breast
muscle weight, ThMW: Thigh muscle weight, DrMW: Drumstick muscle weight,
“Numbers shown in parentheses are the number of individuals with the specified
genotype, 3All of traits are in grams, Values are expressed as Mean=+SE

Table 3: Effect of the ApoVLDLII genotype on body composition traits in
26 weeks old male Kampung chicken

Genotype

Traits' GG (38)? AG (10)

BW? 1566.20£13.162 16622515096
W 988.76+12.34° 1076.10+44.61°
Brw 251.61£341° 273.20+£1091°
Thw 192.66+3.32° 212.10£11.59°
Drw 181.08£2.57 194.50£9.60
ww 128.76%1.63 131.10£4.12
BcW 242.891£5.85° 269.90£10.50°
BrMwW 175.79£3.58 188.45+9.80
ThMW 140.52£3.39° 159.85+9.51°
DrMW 120.14%2.75 13045£7.11

2bMeans within a row with no common superscript are different (p<0.05).
'BW: Body weight, CW: Carcass weight, BrW: Breast weight, ThW: Thigh weight,
DrW: Drumstick weight, WW: Wings weight, BcW: Back weight, BrMW: Breast
muscle weight, ThMW: Thigh muscle weight, DrMW: Drumstick muscle weight.
“Numbers shown in parentheses are the number of individuals with the specified
genotype, 3All of traits are in grams, Values are expressed as Mean=+SE

No significant association was found between the
ApoVLDLII gene polymorphism and body compositions in
12 weeks old chicken. The possible reason may be due to the
fact that this gene is not expressed in 12 weeks old chicken.
According to the expression gene study in chicken?,
ApoVLDLII was not expressed in chicken adipose tissue at
7 weeks old chicken. In the study, although this gene was not
detected in chicken adipose, it may regulate lipid metabolism
indirectly. In addition, ApoVLDLII gene expression was also
investigated in chicken hepatocytes?.

The association of ApoVLDLIlI gene polymorphism in
intron 1 with growth and body composition traits in Iranian
commercial  broiler lines was investigated by
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Seyedabadi et a/*. The polymorphism of ApoVLDLIlI gene
intron 1 was significantly associated with body weight at
6 weeks, carcass weight, breast muscle weight, drumstick
weight and wing weight. The effect of breed, ApoVLDLII gene
polymorphism and metabolic biochemical markers on growth
and body composition traits in four breeds of commercial
broiler was reported by Ghanem et a/*. The restriction enzyme
Bfml was used to disgest PCR products. The SNP was
significantly associated with weight, gain, feed intake, feed
efficiency, dressing percentage and giblets weight. Both of
their results showed that the heterozygous were significantly
higher than the homozygous. This was similar to the result in
this study.

In another study, Musa et a/?* reported the significant
relationship of ApoVLDLII gene polymorphism intron 1 and
triglyceride and VLDL concentration using single strand
conformation polymorphism (SSCP) in Rugao and Anka
chickens. Additionally, another SNP in exon 4 of ApoVLDLII
gene was associated with meat tendernessin Anka and Rugao
chickens'.

CONCLUSION

The ApoVLDLII gene polymorphismin two populations of
Kampung chicken were polymorphic. The genotype AA was
not found in two different ages of Kampung chicken. The
ApoVLDLII gene polymorphism intron 1 was significantly
associated with body composition traits in 26 weeks old
Kampung chicken. The SNP can be used as a potential marker
toenhance the geneticimprovement for breeding program of
Kampung chicken.

ACKNOWLEDGMENTS

The authors gratefully acknowledge the member of
Animal Breeding and Genetic Community of Animal
Production and Technology in Bogor Agricultural University.
This research was supported by Ministery of Research and
Technology No. 25/SEK/INSINAS/PPK/1/2014 (InSINas Project
2014) and Ministery of Education and Culture No.
081/SP2H/PL/Dit.Litabmas/VI/2014 (PMDSU Project 2014).

REFERENCES

Sulandari, S, M.S.A. Zein, S. Paryanti and T. Sartika, 2007.
Taksonomidan Asal Usul Ayam Domestikasi. Pusat Penelitian
Biologi, Lembaga IImu Pengetahuan Indonesia, Bogor,
pp: 5-25.



10.

1.

12.

13.

Int. J. Poult. Sci, 16 (11): 462-466, 2017

Abubakar, E. Suprijatna and Sutopo, 2014. Genotype
distribution of local chicken crossbred in poultry breeding
centre Temanggung-Central Java. Int. Refereed J. Eng. Sci,
3:1-14.

Gao, Y., R. Zhang, X. Hu and N. Li, 2007. Application of
genomictechnologies to theimprovement of meat quality of
farm animals. Meat. Sci., 77: 36-45.

Ghanem, HM., All. Ateya, Y.Y. El Seady, S.M. Nasr and
N.A. El Kholy, 2016. Effect of breed, ApoVLDL-Il gene
polymorphism and metabolic biochemical markers on
growth and body composition traits in commercial broiler
breeds. Asian J. Anim. Vet. Adv., 11: 548-555.

Banerjee, D. and C.M. Redman, 1984. Biosynthesis of high
density lipoprotein by chicken liver: Conjugation of nascent
lipids with apoprotein A1. J. Cell Biol,, 99: 1917-1926.

Choi, S.H. and H.N. Ginsberg, 2011. Increased Very Low
Density Lipoprotein (VLDL) secretion, hepatic steatosis and
insulin resistance. Trends Endocrinol. Metab., 22: 353-363.
Peebles, E.D., M.R. Burnham, R.L. Walzem, R.L. Branton and
P.D. Gerard, 2004. Effects of fasting on serum lipids and
lipoprotein profilesin the egg-laying hen (Gallus domesticus).
Comp. Biochem. Physiol. Part A: Mol. Integr. Physiol,
138:305-311.

Chan, L., 1983.Hormonal control of apolipoprotein synthesis.
Annu. Rev. Physiol., 45: 615-623.

Li, H., N. Deeb, H. Zhou, C.M. Ashwell and S.J. Lamont, 2005.
Chicken quantitative trait loci for growth and body
composition associated with the very low density
apolipoprotein-Il gene. Poult. Sci., 84: 697-703.

Musa, HH. and GH. Chen, 2007. Association of
polymorphisms in avian apoVLDL-Il gene with body weight
and abdominal fat weight. Afr. J. Biotechnol.,
6:2009-2013.

Wu, S.L, HH. Musa, W.B. Bao, KH. Wang, G.Q. Zhu and
G.H. Chen, 2008. Mutation in exon 4 of apoVLDL-Il gene is a
candidate for meat tenderness in chicken. J. Anim. Vet. Adv.,
7:1624-1627.

Sambrook, J.,, E.F. Fritsch and T.A. Maniatis, 1989. Molecular
Cloning: A Laboratory Manual. 1st Edn., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York.

Liu, R, Y. Sun, G. Zhao, F. Wang and D. Wu et a/, 2013.
Genome-wide association study identifies loci and
candidate genes for body composition and meat quality
traits in Beijing-You chickens. PLos One, Vol. 8.
10.1371/journal.pone.0061172.

466

14. Zhang, G.X.,, Q.C.Fan, T.Zhang, J.Y. Wang, W.H. Wang, Q. Xue

20.

21.

22.

23.

and Y.J. Wang, 2015. Genome-wide association study of
growth traits in the Jinghai yellow chicken. Genet. Mol. Res.,
14:15331-15338.

Chan, L., R.L. Jackson, B.W. O'Malley and A.R. Means, 1976.
Synthesis of very low density lipoproteins in the cockerel.
Effects of estrogen. J. Clin. Invest., 58: 368-379.

Lin, CT. and L. Chan, 1980. Effects of estrogen on
specific protein synthesis in the cockerel liver: An
immunocytochemical study on majorapoproteinsin very low
density and high density lipoproteins and albumin.
Endocrinology, 107: 70-75.

Jackson, R.L, L. Chan, L.D. Snow and A.R. Means, 1978.
Hormonal Regulation of Lipoprotein Metabolism. In:
Disturbances in Lipid and Lipoprotein Metabolism, Dietschy,
JM., AM. Gotto, Jr. and J.A. Ontko (Eds.). American
Physiological Society, USA., pp: 138-154.

Tan, B.K, H.L. Foo, T.C. Loh, A. Norhani and I. Zulkifli, 2005.
Purification and characterization of very low density
lipoprotein in commercial broiler and crossbred village
chickens by fast protein liquid chromatography. Asian Aust.
J. Anim. Sci., 18: 1780-1785.

Berkowitz, E.A. and M.l. Evans, 1992. Functional analysis of
regulatory regions upstream and in the first intron of the
estrogen-responsive chicken very low density apolipoprotein
Il Gene. J. Biol. Chem., 267: 7134-7138.

Seyedabadi,R.H., C. Amirinia, N. Mirmozafari, R.V. Torshiziand
M. Chamani, 2010. Association between single nucleotide
polymorphism of apoVLDL-Il gene with growth and body
composition traits in Iranian commercial broiler line.
Afr. ). Biotechnol., 9: 4175-4178.

Wang, H.B., H.Li,Q.G.Wang, X.Y. Zhang, S.Z.Wang, Y.X. Wang
and X.P. Wang, 2007. Profiling of chicken adipose tissue
gene expression by genome array. BMC Genomics, Vol. 8.
10.1186/1471-2164-8-193.

Li, J., LH. Leghari, B. He, W. Zeng, Y. Mi and C. Zhang, 2014.
Estrogen stimulates expression of chicken hepatic
vitellogeninIland very low-density apolipoprotein [l through
ER-a. Theriogenology, 82: 517-524.

Musa, H.H., GH. Chen, JH. Cheng, W.B. Bao and
AH. Suleiman, 2009. Single strand conformation
polymorphism inintron | of the chicken apoVLDL-Il gene and
its relationship with triglyceride and very low density
lipoprotein concentrations. Turk. J. Vet. Anim. Sci.,
33:253-255.



	IJPS.pdf
	Page 1




