
F1'J1:J,J';:J,JcW'lJfi"llil~ii'lJ Bovine Sterol Regulatory Element Binding Protein-1 (SREBP-1) bb~~ 

IV "AI '1 IV 'i' d' ... '1 1 
~m:HU~i1{1F1u'il~nil·l.Jn'illPl b"ll;).l'lJ"lIiI{I'll1n bFl'W'lJb;).lil.:l b'VIti 

u 'VI ~1PI!iiI 

fl1J'~ fl'M1 flf-:ltliJrr19lbll.JJ'~~-:I Ab~1l~ mj-1fl'J1~ bbl9lfll?h:J bb~~fl'J1~i~~'WfiJ'~~~ 1-.1tJ'W Bovine 
q ~ 

Sterol Regulatory Element Binding Protein-1 (SREBP-1) bb~~~fl'Mru,~1l-.1A1.JJ'~fl1lUnJ'~b"ll~'U"lI'fl-.1bU1l 

bfl~'WbrJ'fl-.1b'VltJ b~tJHbfl~'WbrJ'fl-.1~1'W'J'W 34 l?1'J (bfl~~1'W 15 l?1'J bfl"ll'W 12 l?1'J bfl"ll1'J~1~'W 7 1?l'J) tJ'W 

SREBP-1 ~~1-.1hh~'W SREBP-1 ~-.1bU'W1:r!OJr.ftJ~1 ~b1J1 'Wfl1J'vl1-.11'W"lJ'fl-.1tJ'W SeD bb~~tJ'W~'W1~b~tJ'J~'fl-.1 
nufl1J'bt:.l1 t:.l~1 b]Jb~~'U !OJ1n fl1J'19lJ''J!OJ~1 ~J b1J~"lJ1l-.1 bfl~'Ub~'fl-.1~U~1 bl"1~'UbrJ'fl-.1iJtJ'U SREBP-1 A'fl t5~~ ~ 
L bb~~ t5~~~ S b~tJ'I"lUfl1J' insertion "1I'fl-.1 84 bU~~ intron 5 "1I'fl-.1t5~~~ L bb~:;fl1J' deletion "lJ'fl-.1 84 bU~~ 
intron 5 "lJ'fl-.1rer~~~ S bFl~'WbrJ1l-.1iJfl'J1~~"1I'fl-:lrer~~~ L bb~:; S 0.750 bb~~ 0.250 ~1Vlt'Ubl"1~~1'U 
0.500 bb'Cl~ 0.500 ~1Vlt'UbFl"Jl'W 0.571 bb~~ 0.429 (?]1~~1~U bFl"Jl'Wbb~~bFl"lJ1'J~1'1"l'W~btj'Wrer~~~ L iJJ'~~U 

'lJ 

"1I'fl-.1flJ'~ b"1J~'W~~ 1?i'J (SFA) flJ'~ 1"lJ~'Whi~~ 1?l'J b~fl~ b~m (MUFA) flJ'l9lb"lJ~'Whj~~ I?l'JVl~1tJb~ b~n~ 
q q 

(PUFA) flJ'~1"lJ~'Ub'flb~fh 6 (Omega 6) flJ'l9lb"1l~'Ub'flb~fh 3 (Omega 3) bb'Cl~flJ'~b"1l~'Ui-:lVl~~b'U~tJ~ 
fl~1rer~~~ S bl9ltJbFl"ll'Wt5~~~ L bb~~ ~'Cl~~ S iJrl1b'U~tJ"lJ1l-.1 SFA b'Vhnu~1ltJ~~ 48.84 bb~~ 54.54 MUFA 

I Q.I i,.I I a.- 2,.1 I Q.< iI 

b'Vl1flUJ'1ltl~~ 36.74 bb~~ 41.61 PUFA b'Vl1nUJ'1ltJ~~ 11.69 bb~~ 16.18 Omega 6 b'Vl1nUJ''fltJ'Cl~ 2.24 
~ 

Lb~~ 2.81 Omega 3 L'Vhnu~1ltJ~~ 9.25 bb'Cl~ 13.16 flJ'~1"lJ~'U~-.1Vl~f?l b'Vhnu 708.98 bb~::: 847.39 

~~~fl~~~'fl1 00 nt'~ LL~~bFl"1l1'J~1'1"l'Wrer~~~ L LL~::: 'Ei~~~ S iJr11L'U~tJ"lJ1l-.1 SFA L'Vhriu~1ltl~~ 47.33 
'lJ 

I Q.' iI r Q.I 9,.1

Lb'Cl::: 51.05 MUFA b'Vl1flUJ''fltJ~::: 36.32 bb~~ 40.04 PUFA b'V11flUJ'1ltJ~~ 11.08 bb'Cl~ 14.80 Omega 6 

b'Vhriu~'fltJ'Cl~ 0.93 bb'Cl~ 3.39 Omega 3 b'Vhriu~1ltJ'Cl~ 8.35 bb~~ 12.07 flJ'~b"1l~'Wi-.jVl~~ b'vhnu 775.32 

bb~~ 779.04 ~~~nt'~1?i1l1 00 nt'~ ~'J'WbFl~~1'W~~~~ L bb~~ rer~~~ S iJr11b'Yl~tJ"1J1l-.1 SFA b'Vhnu~'fltl'Cl~ 
Icvil Icvil 

50.45 bb~~ 46.45 PUFA b'V11flUJ''fltJ~::: 14.57 bb'Cl~ 7.12 Omega 6 b'Vl1nUJ'1ltJ'Cl~ 2.49 bb'Cl~ 2.00 bb'Cl~ 
I 

I Q.I 2.1 0 Q.I .c:::I 1 .t:::I I Q..I 2.1 

Omega 3 b'Vl1flUJ''EltJ~~ 11.84 bb'Cl~ 5.02 (?]1~~1l9l1J bb~~~mb'Yl'CltJ"1I'El-:l MUFA b'Vl1flUJ''EltJ~~ 39.98 bb'Cl~ 

46.44 bb~~nJ'l9l1"lJ~'Wvf-:lVl~~ 657.59 Lb~~ 988.55 ~~~flt'~1?i'El1 00 nt'~ bb~~-:l1ih~'W~-.jfl'J1~bb(?]nI?i1-:1 
~ ~ 

"1I1l-:l~'CI~'CI"1I'El-:ltJ'U SREBP-1 bb'CI~iJ fl'J1~i~vr'Ufinu1l-:l A1.h~fl'El1JflJ'~ 1"lJ~'W1 'UbU1lbbl9l-:l"lJ'El-:lbFl~'Ubi~'El-.1 
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Relationship between SREBP-1 Gene and Fatty Acid Profile Traits of Thai Indigenous Cattle 
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Kalaya Boonyanuwaf 

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 SeD and other genes 

relevant to lipid and fatty acid metabolism in tissue. The result of intron 5 sequencing was 

revealed 2 alleles of 5REBP-1 gene. There were insertion of 84 bases (L) and deletion of 84 

bases (5). Alleles frequencies of Land 5 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 5REBP-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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e.J~(?l.nru"'lii~iOl1nl(?l.rliml;f'eJ~ltl'WllVl~~tn"ll'W~~~1~ry loD'W hh~'W ~~~~1'W llifj1~ lltl~ 1'd 

~l1n'W n1~1J1tn~e.J~(?l.nru"'iOl1mii~b~ iOl~1~¥iJm~1"lJ~'lll'Wlii~~~1~ry lOJf'W m~1"lJiJ'Wt~l~n1 3 

(Omega 3) m~1"lJ~'Wb~l~m 6 (Omega 6) lltl~ ~ll~m~ (conjugated linoleic acid, CLA) t~m'U~1~ 
I 9.1 91 I 'lI I iI 9J 

r-J~ l?l.nru"'Y11~1Ol1 nll?l.rl~tJ'd l~~~Y1n'WVI ~rllu'Wmrn l"ll'Wt~Y1'Wl~'eJ~1 'VltJ ~~ InMl?lmn~tJ~ b~Y1'Wl~~~ ~'dtJ 

VI ~rll~m~th~ l~m 'eJ~ ~tJ~~n'eJiJ n~~ 1"lJ~'W~~1 ~ry lV1~1tf~~'Vifi~~~11Ol1 n~'Wf1~ l ~~'d'W"lJ~~V1t1}1lltl~ 

mVl1~~'W~b~1~flJ ~'Vlfi~tl~ In~1Ol1 n~'Wfin ~~~ ltl~iOl1 ntJ'W~ ~'d1J rl~ n1~~~1~~~ ~tJ~~n ~1J n~~1"lJdJ'W, , 

1VI~1i1 '" l"ll'W Bovine Sterol Regulatory Element Binding Protein-1 (SREBP-1) lltl~ Stearoyl-CoA 

Desaturase (SCD) ~~~Vltl1tJ type ~nMru~~~~tJ~~n'eJiJ"lJ~~n~~1"lJ~'W~~mh;llf:J'We.Jtl~l?1~~"lJ.n1~"lJ~~ 
, , '" 

~lJ1tnrl n1~~nM1tJ'WY1lnm~~~~~n~1'd ~1mnNntJ~~ttJ"lltriOJ1n~~~tl1'Wn1~tJf1JtJN~'Wfi:rllU~ ms 
qj qj q q 

~W-Jm l~i~~VI~1tJ'Vl1~~'Wfin~~~ l~~HtJfiJtJ~~~'WfibF1lii~, b~~~~ ~tJ~~n~1J"lJ'El~m~1"lJdJ'W~~l~~'J'W"lJ'El~, , 

'j.I I 'iI I iI 

1"lJiJ'W"1J~~b~ih1~~'d'WY1lU'WhiJ'Wlli]~ ll~~1"lJiJ'W'fl'El'W ll~b 'Wbl"1~'Wl~'El~ ~~ lnMl?lmn~~N t~tJb ~n'W 
, '" 

V1ru1l~m'Elth~l~m hiJ'W~'d'WbVltl.h~lU'W1"lJ~'W'fl'El'W tJ~~n'El1J~'dtJ m~ 1"lJiJ'Whj~~~'d lltl~';hb~lU'El t~iJ 
~ ~ 

n~'WVI'El~~ll~~~W.n~~1l~1~"lJ'El~lii'El tl"1~'Wl~'El~ (Melton et et.. 1982) ~'W SRE8P-1 ~,)1J'1~n1~vl1~1'W 

"lJ'El~tJ'W SC01 1"1'd1JI"1~n1~~~1~m~1"lJdJ'Whj~~~') tlr1m'U~1~m~1"lJ~'Whi~~!?l'db~ltlntll~m, , 

(Monounsaturated fatty acids, MUFA) 'W'ElnIOl1ntf SRE8P-1 ~~~~1~b1h~'W SREBPs ~~lU'WUlOlroltJ 

~1~'1!b'Wm~~'d'lJ'1~m~bojj~~~-:!1'W~,)1~~'El'W1Ol1n1ntlb~llOl'W bltl:; 1"lJdJ'W (Eberle et al. 2004) ~'W 

SREBP-1 'El~1J'WbFl~b~b"ll~~ 17 (Hua et et., 1995) n1mtl1tJ~'Wf"lJ~~ tJ'W SRE8P-1 iOl~~e.ltl~'eln1~ 

vl1-:!1'W SCD1 lltl~ne.Jtl~~'il~AtJ~~n'El1Jmir11"lJiJ'Wb'Wlii'Elb~ n1~~nM1~f~tfnil?lfltJ~:;~-:!~l~'El ~nM1, 

'El~A1h~n'El1Jmir11"lJiJ'W loD'W m~1"lJiJ'W~~~') (SFA) m~hiJ'WhJ~~~,)b~ltlntll~tJ'd (MUFA) m~1"lJiJ'WhJ,
 
, '"
 

~~!?l,)'\.-1tl1tJb~ltlf!tl (PUFA) mIr11"lJ~'Wb'Ell~fh 3 (Omega 3) m~1"lJiJ'WbreH~fh 6 (Omega 6) b'WlU'Ell'W 

usn lltl~~nM1Fl,)1~l~~'Wfi"lJ'El~tJ'W SREBP-1 lltl~~nMn.l~'eJ~AtJ~~n'El1Jn~ir11"lJdJ'W "lJ~~b~~'Wl~'El~1'VltJ 

tFl'YI ~'6'l'eHI 

'" 
~~ln1J~,)'Elth-:!n1~~nM1"]j1nb~~'Wl!l'El~~1'WfJ'W 34 ~') (i:rl~~1'W 15 ~'d bFl"ll'W 12 ~'J b~"lJ1'd 

~1t:1'W 7 !?lfJ) ~"1J'W~fJtJ'\.-1rt!1~~l~~~ (8.27 %CP) ~~bN~1,hll?l.rl~'EliJ,f1V1'1!nl?i'd 180 - 250 nbtlnf~ 'El1tJ, 
1.5 - 2.5 1J l?l~,)iOlm~1ru n~(?\'t"l.liJ'Wb'fm,dh 3 (Omega 3) n~(?\biJ'Wb'f)l~Jfh 6 (Omega 6) mir11"lJiJ'W 
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~~!lK'J (Saturated fatty acids, SFA) m'l?!1"lI~uhJ~~iK'Jb~b'C1~'tH~m (Monounsaturated fatty acids, 

MUFA) m'l?!1"lI~uhj~~iK'J~'C11tJb~b'C1n'C1 (Polyunsaturated fatty acids, PUFA) bUllfb~U~m'l?!1"11~U 
q 

bUn1~~b~~1~~~'J1~~~~ufi"1lll..:l~U SREBP-1 bb'C1~1l..:l~,J~~nlltI1"11~U ~b~~1~~bbtJnbubbl?i'C1~ 

~ufi btill..:l1Ol1nb~bbl?i'C1~~ufi"1luhi'Vlfll~nu ~ b~~1~~~'J1~ uan 1?i1..:l"1lll..:limtru~bubbl?i'C1~'ei'C1~'C1 bl?!tJ~fi T-
q	 q q 

test (lOlf'1!, 2523) 

OJ ...	 c:z msan InlPl b'el'IJb'el 

bIOl1~b~1ll?!b~1Ol1m~Ub~1ll?! jugular vein "1Ill..:lb~bbl?i'C1~iK'JbfhJbU~'C1lll?!~b~~mJ~'JtJEDTA U1b~1ll?! 

~1~n~~nllUbl?!tJH lysis buffer (NaCI, Tris-HCI(pH 8.0), EDTA. SDS) i..:l1~~~ru~JJ~ 55
DC 

10 U1Vl 
'"	 0 0 

b~~ proteinaseK ~..:l1~Vl~ru~JJ~ 55
DC 

2 i'Jb~..:l b~~~'JU~~~"1Ill..:l phenol: chloroform: isoamyl 

alcohol (25:24: 1)b"1lthb~b~1nU~'Jm~ill..:l vortex JU~'JtJ~'J1~b~'J 3000 ~lllJl?illU1Vl10 U1Vll?!l?!~'JUb~ 
'lJ 

i.t .c:., ..::::I
o 

G:P' G'" ..::::I	 ~..0::::1 c;:z' 

l?!1UlJU 500 J.l1 b~~bll'Vl1Ull'C1 95% 'VlbtJUIOll?! 1000 J.l1 blltJ..:l~'C11ll?!blJ111Ol~mU~1tJl?!bllUbll ~l?!"1Ill..:lb~'C1'J 
!lI	 iI!lI iI 

~..:l ~1..:l~biiubll~'Jmll'Vl1Ull'C1 70% 2 ~f..:l l?!l?!"1Ill..:lm'C1'J~..:lbb'C1~~..:l1~b~bb~..:l (Sambrook and Russell,
'lJ 

2002) b~~ TE buffer (10 mM Tris and 1 mM EDTA, pH 7.0) bnlJ1~bu~~iJ~ru~JJ~ -40 
DC ~~'JlOlm1~ 

b~~~U~Jll..:l~biiUbll bl?!tlH 0.8%agarose gel electrophoresis bmtJlJbVltJlJnlJ~biiubll~11?1~~1U~l~'J1~ 
'" 0

b~~~U b91lfOl1..:l~biiUbll~"WU1niub~iJ~'J1d-lb~~~U 10 ng/~lI bnlJ1~bU~ -40 DC 

.c:. 0 q a 
n1'J'bVUI'Ol1'IJ1'IJ Inb'el'IJ b'el 

b~~91U'JU bU~'JU"1Ill..:ltiu SREBP-1 bl?!tJH1~n~llf~1l1lmblJlJfOl1n~'JU~ dJU~1 (?)lJ b1J~"1Ill..:l 
'" 

intron 5 "1Ill..:l tiu SREBP-1 bU Genbank (Locus AB355704) bl?!tJ1~n~llfiJ~1(?)lJblJ~(?)..:li1~1l 

1)forward primer 5' GGA GGA GGA GGA GGA AGA TG 3' bb'C1~ 2) reverse primer 5' GGC TGC 

TTT GCA ACA CM T 3' ~..:lb1lu1~n~llf~1l1lmblJlJbl?!tJb-nbUmm~ Primer3 (Steve and Skaletsky, 

1998) iJ1J~mtJ1~~1l1f 20 J.l1 u~~nlllJ~'JtJ~biiUbll 40 ng 1~n~llfllth..:l'C1~ 0.5 J.lM MgCI2 2.0 rnM 

dNTPs 0.2 mM Taq DNA polymerase 1 unit 1r~b~llf (20 mM (NH4)2S04' 75 mM Tris-HCI pH 9.0, 
o	 0 '" 

0.01 %(w/v) Tween)	 bl?!tJHb~11l..:l~~1l1f T1 Thermocycler (Biometra) ~..:liJ~ru~JJ~bUn1~vl1..:l1U(?)..:li1 

DC DC DC DC '" 0 '" 

1) 94 3 U1Vl 2) 94 0.5 U1Vl 3) 59 1 U1Vl 4) 72 1 U1Vl iU~llUVl 2-4 vl1~191U'JU 35 ~lllJ 5) 

DC
72	 10 U1Vl 
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n1'atJ~ Fatty acid profile 

!l.:Jl"luJ'~nre),lJm'~1"lJ~'W1'~b~tJ1~~fi Gas chromatography (GC) (Christie, 1998) bfl1Jl?l';l!lr.h.:J 

b1i!li'W'W!lm'~~~1.:J~bAJ'.:J~~ 7- 8 tfhnbW 150 nr~ bn'LIl?l':l!lth.:J~i.:J91nmJ''l..i~ 1 i'W 

!l'lJ~J'1"1lfi1U ~ bl1U~~tJ'VI ~~!l'lJ~'Wfii 11l1b'VI~1 vl1mJ'Mn'lj'1"ll1n~ bN.:J1'WbbUJ'J'U b1itli11l1b~tJ.:J1~~ m'~
, , 'lJ 

UPli1111 ~.:J~1'~ b~m 1~~ bb~~Mn~1'V11.:J~1'W~ b~'Wb!l~~!l.:Ju1i'lJ'imJ'~b'~'Wb!l b'VI Ab'Wb~m ~.:J~1'~'WAJ'UIi/~, ~ ~ 

~J'U bb~~J'1tJ.:J1'W1:J~ J'~~~1.:J 11l~1A~ 2550 - rl'WtJ1tJ'W 2551, , 

... ~ .r ...
!I'U SREBP-1 "lJ'el.:l bf'l~'Uba.J'el.:l 

91nmJ'm':l9~1!9l'lJb'lJ~'lI!l.:Jm'W SREBP-1 ~~1bbWW.:J intron 5 wums insertion ~1!l deletion 1'W 

~1bb~kl-:lb~t1':lrl'W~1'W':l'W 84 b'lJ~ b~tJmJ' insertion ~!lbu'Wi~~~ L (Large) bb~:::mJ' deletion ~!lbu'Wi~ 

~~ S (Short) (Figure 1) ~-:lnl:J~b"ll'Wb~tJ':lrl'lJmJ'Mn~1'l1!l-:l Hoashi et al. (2007) 

80 * 100 * 
deletion 91 
insertion 117 

GACAGT CTGGGG 

120 140* * 
deletion 
insertion ~ ....• 156 

160 180* * 
deletion 111 
insertion 195 

ATTTAGCAGGGGACAGACAG 

Figure -, Deletion and insertion of intron 5 SREBP-1 gene sequencing of Thai indigenous cattle 

bri!l~bAJ'1~~m1~~'lI!l-:lbbl9i~:::i~~~ ~'lJ~1 i~~~ L nA':l1~~~-:ln~1i~~~ S tJm~'W1'Wbm'W i~ 
'lJ 

~~ L bb~~ S nA':l1~~b'Vhrl'W (Table 1) ~~~tl~A~!l~rl'lJmJ'Mn~1'l1!l-:l Hoashi et al. (2007) b~t1Mn~11'W 

bA Japanese Black ~'lJA':l1~~'lI!l-:li~~~ L nm1~~~-:ln~1i~~~ S ~1~r'lJmJ'Mn~1Ai-:li\A':l1~~~ 
'lJ 

bb~ ~-:l bu'Wm1~~~ btl ~('W1 'W~1'W':l'W bA~1.n1 'WmJ'Mn~1 Ai.:Jih'VhJ'W 
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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 

<V <V 0' ... o'ftl '1 <V ..r'i'..r ... 
fl,;}1:IJ~:lJIVfU fi"ll'fl..:JtI'U SREBP-1 bb~::'fl..:J ause nsun'ilPl b"ll:IJ'U"lI'fl..:Jb'U'fl bfl'Vt'U b:IJ'fl..:J 

'ei'~~~ L bb~::: 'ei'~~~ S nri1b'U~tJ"lJ'fl-:l MUFA ~'fltJ~::: 39.98 bb~::: 46.44 ~1V1~lJbfl~~1'W 36.74 

bb~::: 41.61 ~1V1~'lJbfl"ll'W 36.32 bb~::: 40.04 ~1V1hlbfl"lJ1'd~1Y1'W "'l:::bt1'W\~~1m~1ru"lJ'fl-:l MUFA "lJ'fl-:l'ei'~ 
'lJ 

~~ L ~1n~1'ei'~~~ S 'Vln~'Wfi (Table 2) ~-:l1~e.J~~~'fl(?)fl~'fl-:lnlJ Hoashi et al. (2007) ~m~n1'Wbflq q 

Japanese Black Y1'J~1'ei'~~~ L nJ':::~lJ"lJ'fl-:l MLiFA iJ'fltJn~1 'ei'~~~ S 'W'fln"'l1nti''''l1nn1J'~mj'1''lJ'fl-:l~~r.rtJ 

"ll(?)b~tJ'dn'Wti'Y1lJ~1~'W SCD1 ne.J~!Pi'flm~1ru"lJ'fl-:l MUFA 1'Wbt1'flbfl'll'W Japanese Black ~-:l~'fl(?)fl~'fl-:lnlJ
q q 

n1J'~n1j'1"lJ'fl-:l Taniguchi et al. (2004) bti'fl-:l"'l1n~'W SREBP-1 nVliJ1~1'Wn1J'fl'd'lJ~~n1J'~1-:l1'W"lJ'fl-:l~'W 
I I iI i.t 

SCD1 ~-:lnVliJ1Vl1'Wn1J'mlJfl~~n1j'ru:::tW~1ru"lJ'fl-:l MUFA 1'WbU'elbfl ~-:l4!'W SREBP-1 ~-:lne.J~!Pi'elJ':::~lJ 
q 

~ ~, 
"lJ'el-:l MLiFA 1'WbU'flbfl bU'fl-:l"'l1n~'W SREBP-1 vl-:l 2 'ei'~~~~1bb'Wnb(?)tJ(?)"'l1nn1J' deletion bb~::: insertion 

'lJ 

'lI'fl-:l 84 blJ~ ~ ~1 bbVloJ-:l intron 5 ~-:lne.J~!Pi'fllh:::~'VlfiJl1Y1n1J'~1-:l1'W"lJ'el-:l~'W SREBP-1 ~-:lbb~~1~1 bbVloJ-:lti' 

"'l:::hJ~1~1J'mn(?) transcription \~ bC?ltJ insertion "lJ'fl'l 84 b'J~ "lJm'ei'~~~ S ~11~ transcription "lJ'fl'l~'W 
, , , 

.- 0 1~"" .... 1,.c:i (l"I.c:i .c:i f'1 .c:i !U.c:i 4
SCD1 ~~lJJ'ru '1'11 V1~J':::(?)lJ"lJ'fl-:l MUFA ~'l 'W"lJru:::'Vl'fl~~~'Vlbu'W insertion "lJ'fl'l 84 blJ~ ~V1'W1VlbVl~'fl'W 

'lJ 'lJ 

micro-mRNA ~~(?)J':::~lJ transcription "lJ'fl-:l~'W SCD1 ~11~J':::~lJ MUFA ~1n~1 (Hoashi et al., 2007) 

'W'eln"'l1nti'nJ'1tJ-:l1'W~1~1bbVloJ-:l intron tJ'W~ b~tJ'd~'el'lnlJ"lJlJ'd'Wn1n~ enb'J~~~'lI'fl-:l1"lJ~'W b~'W ~'W tumor 

necrosis factor receptor gene bb~::: lipoprotein lipase gene ne.J~!Pi'fllh:::~'VlfiJl1Y1"lJ'fl'l'lllJ'd'Wn1n~(?11 

blJ~~~"lJ'fl-:l\"lJ~'W (Benjafield et al., 2001; Pasalic et al., 2001) 

m~1ru'll'fl'l b'elb~fh 6 bb~::: b'flb~fh 3 "'l:::biJ'W~'d'Wth:::n'fllJ"lJ'fl-:l PUFA 1'Wbfl~~1'W'ei'~~~ L n 

m~1ru"lJ'fl-:l b'flb~fh 6 bb~::: b'elb~fh 3 bb~::: PUFA ~1nn~11'W'ei'~~~ S ~'d'Wbfl"ll'Wbb~:::bfl"lJ1'd~1Y1'Wn 
'lJ 

m~1rub'flb~fh 6 bb~::: b'flb~fh 3 bb~::: PUFA 1'W'ei'~~~ L iJ'fltm~1'ei'~~~ S ~(?)~'d'W"lJ'fl'l b'flb~fh 6 : b'flb~fh 

3 "lJ'fl'lbfl"ll'W bb~:::bfl'll1'd~1~'W 1,'W'ei'~~~ L iJ'fltJn~1'ei'~~~ S ~-:l~C?l~'d'W"lJ'fl'lb'flb~il1 6 : b'flb~il1 3 ~nri1~1"'l 

b1J'Wr..J~~lYi'el~'lJ1tn'"' bb0l(?)'l~1i:1J':::~'lJm'(?)'l'll~'W~brJ'Wlh:::btl"1l'l!~'EI b'ElbJ-Jrh 3 ~'1 ~'11h:::n'fl'lJ~'dtJ 0'­
'lJ 
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linolenic acid (ALA) eicosapentaenoic acid (EPA) LL'6'l~ docosahexaenoic acid (DHA) LtI'Wm't?l 

1"11JJ'W~i1'ln1tJ~'lLrl~1~iL'fl'lhj1~ (Scollan, 2008) L~~t?l91nl"l'J1~~"1I~'lTl'6'l~'6'lL LL'6'l:; S "1I~'lbrl~'WL~~'l~ 
'lJ 

~m~1£J'W SREBP-1 b'Wrlf'ltl 9~L~'W1~~1rl'J1~~"1I~'lTl'6'l~~ L b'Wbrl~~1'W~Mn~1Tl~~~ S ~~Tl~~'6'l L n 
'lJ 

m1~~ 0.750 LL'6'l:;b'Wbl"l~~1'WTl~~'6'l L ij.I.n-~1blJ"1I~'lb~L~fh 3 ~'ln~1Tl'6'l~~ S L'V1~1:;'Yl:;J'Wb'Wn~~"1I~'lbl"l 

~~1'W~1~1 snH~'W SREBP-1 ~l?J,J'W1 LtI'WLl"li~'l~~1tJ'Vl1'l~'Wfim'~~ b'WiJf1JiJN~'W€~n~blJ:;m'(9lhJJ'Wb~ 
q q q 

Table 2 Relationship between SREBP-1 Gene and fatty acid profile traits of Thai beef cattle 

SREBP-1 alleles*BreedITraits 

L (insertion) (mean+SD) S (deletion) (mean+SD) 
Esarn 

SFA 
MUFA 
PUFA 
PUFASFA 

(%) 
(%) 
(%) 

50.45a+0.24 

39.98b~0.20 
14.57a':'0.35 

0.29a':'0.07 

46.45b':'0.42 

46.44a+0.35 

7.12b';0.61 

0.15b:;:-0.12 

Omega 6 
Omega 3 
Omega 6:3 
Total fatty acids 

(%) 
(%) 

(mg/100g fresh meat) 

2.49a':'0.09 

11.84a':'0.09 

4.71a+0.11 

657.59b':'4.17 

2.00 b:;:-0.16 

5.02b:;:-0.16 

2.51b~0.20 
988. 55a':'7.22 

Khochon 
SFA 
MUFA 
PUFA 
PUFASFA 
Omega 6 
Omega 3 
Omega 6:3 
Total fatty acids 

(%) 
(%) 
(%) 

(%) 
(%) 

(mg/100g fresh meat) 

48.84 b+0.24 

36.74 b-:0.20 
11.69b+0.35 

0.24b+O.07 

2.24 b:;:-0.09 

9.25b:;:-0.09 

3.96b:;:-0.11 

708.98b':'4.17 

54.54a':'0.24 

41.61 a':'0.20 

16.18a':'0.35 

0.33a':'0.07 

2.81 a':'0.09 

13.16a.:.O.09 

4.87 a':'0.11 

847.39a.:.4.17 

Kow-Lamphun 

SFA 
MUFA 
PUFA 
PUFASFA 

(%) 
(%) 
(%) 

47.33 b+0.21 

36.32 b:;:-0.17 

11.08 b:;:-0.30 

0.35b.;Q.06 

51.05a':'0.24 

40.04a':'0.20 

14.80a':'O.35 

1.15a':'O.07 

Omega 6 
Omega 3 
Omega 6:3 
Total fatty acids 

(%) 
(%) 

(mg/100g fresh meat) 

0.93b:;:-0.08 

8.35b:;:-0.08 

1.56b:;:-0.10 

775.32b+3.61 

3.39a':'0.09 

12.07a':'0.09 

5.28a':'0.11 

779.04a;t.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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'el~'l'lhn ~'l~'6'j'l~ 'lJ'blU'lU'W SREBP-1 1,JH1'Wn'lJ'';W-J'W'l btl'WbfOii'el'l'VI~'l~'Vl'l'l';'W~nJ'J'~ bbrl:::b~'el 

n 'lJ'Hu J':::lm:l'W1'Wn'lJ'uf1JU J"!';'Wmf01 btl'El1'W~n'ftru.:::'El'l rfuJ':::n'El1J"lI'El'l nJ'~1"lI~'W l~~ b'U'\'n:::'El~'l'l~'1 nJ'~ 
q q 

1"l1dT'W~1~~~~'d b"ll'W MUFA PUFA l'Elb~fh 3 bbrl::: l'Elb~fh 6 ~'1r1UJ':::1~"J:I-WlP1'el~"lI1l'l'V'l"ll'El'l~1J11Jm ~'1f01'dJ' 

'"l:::r1n'lJ'~n'ft'l b~~'dn1Jn'lJ'Vl'l'l'l'W"lI'El'lU'W SREBP-1 lP1'Eln'lJ''6'j~'l'lnJ'~1''l1dT'W1'W lf01btf'ell~~rl'lJ''l~rl:::bfJ~ ~ 

~~t1 
q 

'"l'lnn'lJ'~n'ft'lf01i'l1i'6'jJ"L11~~'l lf01i'WbiJ'el'lr1U'W SREBP-1 ~'El 'flrl~rl L bbrl::: rerrl~rl S 1~~'V'l1Jn'lJ' 
q 

insertion "lI'El'l 84 b1J'6'j~ intron 5 "lI'El'lrerrl~rl L bbrl:::n'lJ' deletion "lI'El'l 84 b'J'6'j~ intron 5 "lI'El'lrerrl~rl S lf01 

i'WbiJ'El'lr1f01'd'l~~"lI'El'lrerrl~rl L bbrl::: S 0.750 bbrl::: 0.250 ~'l'VI~1Jlf01fJ'6'j'l'W 0.500 bbrl::: 0.500 ~'l'VIf1Jlf01 

"J:I'W 0.571 bbrl::: 0.429 ~'l~~'l;'IJ lf01"J:1'Wbbrl:::lf01"l1'l'd~'l'V'l'W~biJ'Wrerrl~rlL ih:::;1J"lI'el'lnJ'~1"l1dT'W~~~'d (SFA)
'" 

nJ'~1"lIdT'W1~~~~'dbrlllrlb~m (MUFA) nJ'~1"lIdT'W1~~~~'d'VIrl'l~b~brlllrl (PUFA) nJ'~1"l1dT'Wlm~fh 6 

(Omega 6) nJ'~1"l1dT'Wlm~fh 3 (Omega 3) bbrl:::nJ'~1"l1dT'Wi'l'VI~~b'U~~~'ln~'l'flrl~rl S l~~bf01"J:1'Wrerrl~rl L 
, 

bbrl::: rerrl~rl S r1fi'lb'U~~"lI'el'l SFA b'Yhn1J~'El~rl::: 48.84 bbrl::: 54.54 MUFA b'Yhn1J~'El~rl::: 36.74 bbrl::: 

1a..'9/	 ICV9/ IQ..'

41.61	 PUFA b'Vl'ln1JJ''El~rl::: 11.69 bbrl::: 16.18 Omega 6 b'Vl'ln1JJ''El~rl::: 2.24 bbrl::: 2.81 Omega 3 wnnu 

" 
~'El~rl::: 9.25 bbrl::: 13.16 nJ'~1"l1dT'Wvl'l'VI~~ b'Yhn1J 708.98 bbrl::: 847.39 ~rl~nf~lP1'El100 n~~ bbrl:::lf01"l1'l'd 

, 
o Q..'.0:=:1 CVQ.o:=:II.o:=:I ICI."9/	 lQ.'j"I

rl'l'l::\'W'Elrlrlrl L bbrl::: 'Elrlrlrl S ~f01'lb'Url~"lI'El'l SFA b'Vl'ln1JJ''El~rl::: 47.33 bbrl::: 51.05 MUFA b'Vl'ln1JJ''El~rl::: 

36.32 bbrl::: 40.04 PUFA b'Yhn1J~'El~rl::: 11.08 bbrl::: 14.80 Omega 6 b'Yhn1J~'El~rl::: 0.93 bbrl::: 3.39 

Omega 3 b'Yhn1J~'El~rl::: 8.35 bbrl::: 12.07 nJ'~1"l1dT'Wi'l'VI~~ b'Yhn1J 775.32 bbrl::: 779.04 ~rl~n~~lP1'El100 

n~~ ~'d'Wlf\fJ'6'j'l'Wrerrl~rl L bbrl::: rerrl~rl S r1fi'lb'U~~"lI'el'l SFA b'Yhn1J~'El~rl::: 50.45 bbrl::: 46.45 PUFA 

I Q.o' 2/ , Q,.' 2,1	 I IV 9.1 

b'Vl'ln1JJ''el~rl::: 14.57 bbrl::: 7.12 Omega 6 b'Vl'ln1JJ''El~rl::: 2.49 bbrl::: 2.00 bbrl::: Omega 3 b'Vl1n1JJ''El~rl::: 

11.84	 bbrl::: 5.02 m~~'l;1J bbrl:::r1fi'lb'U~~"lI'el'l MUFA b'Yhn1J~'El~rl::: 39.98 bbrl::: 46.44 bbrl:::nJ'~1"l1dT'W 
" 

vl'l'VI~~ 657.59 bbrl::: 988.55 ~rl~nf~lP1'El100 nf~ 

... 
"lJ'fIb~'l.l'flbbU::: 

s-

1'Wn'lJ'~n'ft'lf\~'1lP1'El1u f01ru.:::~~r.rm:::~n'ft'l n'lJ'Vl'l'l'l'W"lI'El'l U'W SREBP-1 lP1'El~n'ftru:::'El'l rf,JJ':::n'el'J
'" 

nJ'~ 1"lIdT'W"lI'El'l btl'Elbf01i'WbiJ'El'l bbrl:::~n'ft'l~'1u'W SREBP-11 'W~'d'W"lI'El'l type ~'W1 bbrl::: U'W~'W1~b~~'d~'el'ln1J 

~n'ftru.:::'El'l fluJ':::n'El1JnJ'~ 1"lIdT'W1'Wbtl'Elbf01i'WbiJ'El'l b~'elU 'l1u1~1'Wn'l J' ';W-J'W'l bf01i'El'l'VI~'l~'Vl'l'l';'WfinJ'J'~1'W 
q 

n'lJ'rl~ b~'El n~n'ftru.:::'El'l rfuJ':::n'El1J nJ'~ 1"lIdT'W"lI'El'l btf'ellf01lP1'el1u 
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Aru:;~~~tJ"1J'El"Jj'el1JAru U1-:J~1'dbYiru~1 '"l-:Jm~~tr ~b~~'d"Jl1ru~1UmJ'~~U1~~~.nru'V1i(wr ~1~ 
cu q CU cu OfGo' 

A'd1~'elUbAJ'1:;Vl1un 1J'HbJ'-:J-:J1UbblhnJ df'eli~rrb~~-:J1VI~ m~1J ~i~rr 
q 'lJ q 

'" ....
~'el n~1'i'el1~'el~ 

'"lfru 9U'Vl'imru1. 2523. ~tlmfi~bAJ'1::;ibb'C1:;'d1-:Jbb~U-:J1U~~~.1'Vl~~~U1"1'l1ru"JlrJ ~1n(?l. nJ''lb'Vl''l'l'''. 
~ q 

Benjafield, A.V., X.L. Wang, and B.J. Morris. 2001. Tumor necrosis factor receptor 2 gene 

(TNFRSF'I B) in genetic basis of coronary artery disease. J.MoI.Med. 79:109-115 

Christie, W.W. 1998. Gas chromatography-mass spectrometry methods for structural analysis of 

fatty acids. Lipids. 33:343-353 

Eberle, D., B. Hegarty, P. Bossard, P. Ferre, and F. Foufelle. 2004. SREBP transcription factors, 

master regulators of lipid homeostasis. Biochimie 86:839-848 

Hoashi, S., N. Ashida, H. Ohsaki, 1. Utsugi, S. Sasazaki, M. Taniguchi, K. Oyama, F. Mukai, and 

H. Mannen. 2007. Genotype of bovine sterol regulatory element binding protein-1 

(SREBP-1) is associated with fatty acid composition in Japanese Black cattle. Mamm 

Genome. 18:880-886 

Hua, X., J. Wu, J.L. Goldstein, M.S. Brown, and H.H. Hobbs. 1995. Structure of the human gene 

encoding sterol regulatory element binding protein-1 (SREBF1) and localization of 

SREBF1 and SREBF2 to chromosomes 17 p11.2 and 22q13. Genomics 25:667-673 

Melton S.L., M. Amiri, G.W. Davis, and w.R. Backus. 1982. Flavor and chemical characteristics 

of ground beef from grass-, forage-, grain- and grain-Finished steers. 

J.Anim.Sci. 55:77-87 

Pasalic, D., J. Sertic, B. Kunovic, Z. N1ilicevic, and A. Pasic. 2001. Lipoprotein lipase gene
 

polymorphism and lipid profile in patients with hypertriglyceridemia. Croat.Med.J.
 

42:517-522
 

Sambrook,J. and D.W. Russell. 2002. Molecular Cloning. Available: 

bttp:/lwww.MolecularCloning.com. May 15,2008. 

Scolla, N. 2008. Enhancing the content of beneficial fatty acids in beef and improving meat 

quality for the consumer. Available: 

http://www.functio nalfood net.eu/images/site/assets/1-HeaIthyBeef-%20Nigel. pdf, 

May 15,2008. 



10 

Steve, R., and H. J. Skaletsky. 1998. Primer3. Available: 

http://www-genome.wi.mit.edu/genomesoftware/other/primer3.html.. 

May 15, 2008, 

Taniguchi, M., T, Utsuqi, K. Oyama, H, Mannen, and 1\11. Kobayashi. 2004. Genotype of stearoyl­

eoA desaturase is associated with fatty acid composition in Japanese Black cattle. 

Mamm Genome. 15:142-148 


