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Relationship between SREBP-1 Gene and Fatty Acid Profile Traits of Thai Indigenous Cattle'

Suparerk Saithong2 Narttaya Chommanard® Kalaya Boonyanuwat4

Abstract

The objectives of this study were to determine variation and relationship between Bovine
Sterol Regulatory Element Binding Protein-1 (SREBP-1) gene and fatty acid profile traits in Thai
indigenous cattle. Thirty four Thai indigenous cattle (Esarn = 15, Khochon = 12, Kow-Lamphun =
7) were used in this study. Bovine Sterol Regulatory Element Binding Protein-1 gene expressed
SREBP-1 protein that was a factor regulated gene expression levels of SCD and other genes
relevant to lipid and fatty acid metabolism in tissue. The result of intron 5 sequencing was
revealed 2 alleles of SREBP-1 gene. There were insertion of 84 bases (L) and deletion of 84
bases (S). Alleles frequencies of L and S were 0.750 and 0.250 (Esarn), 0.500 and 0.500
(Khochon), 0.571 and 0.429 (Kow-Lamphun) respectively. Average fatty acid profile of L were
less than alleles in Khochon cattle, 48.84 and 54.54% (SFA), 36.74 and 41.61% (MUFA), 11.69
and 16.18% (PUFA), 2.24 and 2.81% (Omega 6), 3.96 and 4.87% (Omega 3), 708.98 and
847.39 mg/100 g (Total fatty acid), and also in Kow-Lamphun cattle, 47.33 and 51.05% (SFA),
36.32 and 40.04% (MUFA), 11.08 and 14.80% (PUFA), 0.93 and 3.39% (Omega 6), 8.35 and
12.07% (Omega 3), 775.32 and 779.04 mg/100 g (Total fatty acid). In Esarn cattle, average
MUFA and total fatty acid in L allele were less than S allele, 39.98 and 46.44%{(MUFA), (657.59
and 988.55 mg/100g (Total fatty acids). Genotyping of SREBP-1 gene was considered to reflect
a genetic variation which associated with fatty acid profiles in lean meat of Thai indigenous
cattle.
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Table 1 SREBP-1 alleles frequencies of Thai indigenous cattle

Allele Frequencies

Breed SREBP-1
L (insertion) S (deletion)
Esarn 0.750 0.250
Khochon 0.500 0.500
Kow-Lamphun 0.571 0.429
All breeds 0.588 0.412
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Table 2 Relationship between SREBP-1 Gene and fatty acid profile traits of Thai beef cattle

SREBP-1 alleles*

Breed/Traits
L (insertion) (mean+SD) S (deletion) (mean+SD)
Esarn
SFA (%) 50.45°+0.24 46.45°+0.42
MUFA (%) 39.98°+0.20 46.44°+0.35
PUFA (%) 14.57°+0.35 7.12°+0.61
PUFA:SFA 0.29%+0.07 0.15°+0.12
Omega 6 (%) 2.49°+0.09 2.00°+0.16
Omega 3 (%) 11.84°+0.09 5.02°+0.16
Omega 6:3 4.71%+0.11 2.51°+0.20
Total fatty acids (mg/100g fresh meat) 657.59°+4.17 988.55°+7.22
Khochon
SFA (%) 48.84°+0.24 54.54°+0.24
MUFA (%) 36.74°+0.20 41.61%+0.20
PUFA (%) 11.69°+0.35 16.18°+0.35
PUFA:SFA 0.24°+0.07 0.33%+0.07
Omega 6 (%) 2.24°+0.09 2.81°+0.09
Omega 3 (%) 9.25°+0.09 13.16°+0.09
Omega 6:3 3.96°+0.11 4.87°+0.11

Total fatty acids

Kow-Lamphun

(mg/100g fresh meat)

708.98°+4.17

847.39%+4.17

SFA (%) 47.33°+0.21 51.05%+0.24
MUFA (%) 36.32°+0.17 40.04°+0.20
PUFA (%) 11.08°+0.30 14.80°+0.35
PUFA:SFA 0.35°+0.06 1.15%+0.07
Omega 6 (%) 0.93°+0.08 3.39°+0.09
Omega 3 (%) 8.35°+0.08 12.07%+0.09
Omega 6:3 1.56°+0.10 5.28%+0.11
Total fatty acids (mg/100g fresh meat) 775.32°+3.61 779.04°+4 17

* Different superscripts in the same row gene means highly significant (P<0.01) differences of

means. Saturated fatty acids = SFA, Monounsaturated fatty acids = MUFA, Polyunsaturated fatty

acids = PUFA
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