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ABSTRACT

The Stearoyl-CoA Desaturase(SCD) is a key enzyme, which converting palmitic acid(16:0) and stearic acid
(18:0) to palmitoleic acid(16:1) and oleic acid(18:1), respectively. The concentration of oleic acid(18:1) in meat
of beef cattle could influence both palatability and perception of meat. This experiment has conducted to
determine relationship between the compositions of monounsaturated fatty acids and the SCD mRNA level in
bovine liver and loin muscle tissue. The compositions of palmitoleic acid(16:1) and oleic acid(18:1) in loin
muscle were 5% and 46% of total lipid and in liver were 2% and 20% of total lipid, respectively. On the
other hand, the compositions of palmitic acid(16:0) and stearic acid(18:0) in loin muscle were 25% and 45%
of total lipid and in liver were 14% and 43% of total lipid, respectively. The ratio of monounsaturated to
saturated fatty acids(the desaturation index) was used as a measure of SCD activity in tissues. The average
desaturation index in loin rm:scle was higher about 3.6-fold than that in liver. The desaturation index of

leate/stearate and palmitol mi in loin muscle were higher 8-fold and 1.8-fold than those in liver,
respectively, showing that the substrate specificity of SCD enzyme was very different between liver and muscle
tissues. To determine whether the composition of monounsaturated fatty acids in liver and muscle are
dependent on SCD expression, SCD mRNA level was examined by RT-PCR analysis. The SCD mRNA level
in loin muscle was higher about 3-fold than that in liver. Thus, the quantitative relationship between the
desaturation index of fatty acid and SCD mRNA was observed in liver and muscle. The difference in the
compositions of monounsaturated fatty acids between bovine liver and muscle tissues may be due to different
level of Stearoyl-CoA Desaturase mRNA.
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(1) total RNA F&

g 22 o2 RE total RNA #2+& Acid
Guanidium Thiocynate-Phenol-Chloroform 2hH-&
A5} ) ci(Chomezynski®} Sacchi, 1987). &, %t
+ 23] 05 g& WAL 2 mz EFso
glass homogenizerg ©]&-3ld FAsF o}F
50042 #%F F 1.5 ml microcentrifuge 2.
o] #3539 2 M sodium acetate(pH4.0), phenol
(water-saturated), chloroform-iscamyl alcohol(49:1)
< #71sleq sEZF voltexing T F A5l
1582 A3kt 2 F 12,000 pmo® 108
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(2) SHAZI= cDNA &4

@d7be DNAHIS A3l 5o 7+ =23
A =AM &% total RNAZ oligo(dT)
cellulose columna )43} poly(A)" RNAS &
23lsicl. ¥2]3k poly(A)" RNA(Sug)yE 95°ClAl
1087 GHAAA 3 FA] A3l 35 B2
8lo], 5 x 24522810 mM Tris-Cl, 50 mM KCl,
25 mM MgCI2) 5pf, 6ug BSA, 10 mM DTT,
random primer(400 pmoljg) 1t} MMLV- Re-
verse Transcriptase(100 U/) 1ws H713k 3,
AH 2] <k 25U WFe] 37TA 1A
gt ¥4Il F 70Tl A MMLV-Reverse Tran-
scriptase® 28431471 5§ RT-PCR ¥H-<] A}
43819}

(3) &% SCD primer A7 % &4
RT-PCRHo) 28 SCD 4} e 4

primer= 7]l 2% rat SCD %A A Thiede
<. 1986)9] DAL gkF sty gl RE F
M F2 AFACl ¥ 47192 NH AR
= glck o] 34 primerell 9)F FE== DNA
ARE2] o= oF 675 bpolch UR-BAS-
22 A3 G3PDH(glyceride-3-phosphate dehy-
drogenase) F-AA} PHEHL primers 7]Ee)
235 rat G3PDH 97]4<9(GenBank accession
No. XM228474)& 272 <F 400 bpg =3
e % olge} Fo] G7|M DS FAslsich

Primer sequences
SCD forward : 5-ATC ATC CTC ATG GCC

CTG-3'
SCD reverse : 5-TGG TAG TTG TGG AAG
CCC-3
G3PDH forward : 5-ATT GAC CTC AAC
TAC ATG G-3'
G3PDH reverse : 5-AAG CAG TTG GTG
GTG CAG G-3

(4) RT-PCR &4 % 1 SE4E9 YoM
¥ &3

RT-PCRYE ©]83}9] mRNAS AFY o
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A7 S| #AAHE A5 S Ut =
£E749 G3PDH #44 % £45444¢) SCD
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2alr] Ay FEZEES FE3IY RT-PCRY
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random primer2} HHALELE ARgste] @
7het ¢DNAE §H4d38le] RT-PCR ¥H3-2 4383}
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E S 1.5% agarose gel A7|GFs W=
Z g% &, AE7Fxo AL digital camera
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(5) B =9 AN 2N

e 452 NE 7 220 54 224 47
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ey FEZEE(12, vv) BYo 2E3F)
¥ water bath(40C)oIA4] filter paperE ©]-8-5}o
Asiglct, oapele SR £/ F ovig
23 BEFE AAsly FEREIEN AL
AL7}AE o438l A|AF F BF3-methanol
(14%)E #H2]3}o] 65TollA  transmethylation]
A BAstgol F Akabed 2L gasligid
chromatography(Perkin-Elmer CO., USA)E ©|&
s}gict.

(6) SH=H

oo 7+ 9l BAl 229 Aabx4 A
= SAS program(V. 8.1)2] rtestE o]&sto] &
A A= gick

9] 7k 225 54 Ao zRE Akl
A& A% YR FEAAE AT
= 180 B¢ Ao Ak M ER
B EA=gdck 1 Ad ddB el
A% 54 Z29AM+= palmitoleic acid(16:1)2}
oleic acid(18:1)2] =Adu|= zhzh, FAbile]
5%} 46%2A], o] F A|uhile] AA|B= W&
o] 51%¢ll 2k 7+ =AM E o]egt vl&o]
2%} 20%2 A, FA k] 22%E AAskn 9l
ick(Table 1). #]° AzFe] ZZsAY

Table 1. Fatty acid composition of total lipid
and the desaturation index in Han-
woo liver and loin muscle tissues

Fatty acids Liver  Loin Muscle
Palmitic acid(16:0) 14.83£0:26 25.03+1.86*
Palmitoleic acid(16:1) 2.030.16 5.48%1.22*
Stearic acid(18:0) 43.80+2.03 12.03+0.96*
Oleic acid(18:1) 20.60£1.16 45.63£2.17*
Linoleic acid(18:2) 18.70+1.14 11.65+1.25*
Total MUFA 22,63 51.11*
Total SFA 58.60 -37.06*
-9 Desaturation index

16:1/16:0 ratio 0.13£0.01  0.2420.06*
18:1/ 18:0 ratio 0.47+£0.05 3.89£0.51*
MUFA / SFA 0.39£0.03 1.4120.17*
Values are mean + SE(n=4). *The difference is
significant at P <0.05 by rtest. Fatty acid

composition is expressed as weight percentage of total

recovered fatty acids. MUFA; monounsaturated fatty .
acid(16:1 +18:1), SFA; saturated fatty acid(16:0 +

18:0). The desaturation index are expressed as the
raio of monounsaturated to saturated fatty acids for
oleate/stearate and palmitoleate/palmitate.
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acid(16:0)2] #]-& % oleic acid(18:1)%} stearic
acid(18:0)9] ¥]&-& F3A Bl FA = AckDe
Antueno RJ 5, 1993). 2L Ax} 54 Az} 7+
2290 QlojA  whlEE 3|l E 3} A Uk
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(MUFA/SFA)2] EX3}%(the desaturation index)
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0.130]% 3, 18:1/18:09] 2 x3}x = z}z} 3899}
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Borl 7)1E R0 ofshd ScD &42] 7]A
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2} stearoyl-CoAZ} o|&-=l1 gled], 42 4
Z22& 7+ =28} SCD 7|ARA  stearoyl-
CoAE © AZ3sict F 25 =29 stearoyl-
CoAol =gt 7]A So]4o] 7+ =& ¥} oF 44
v} okt o) =& el scpe) 7R
FolAde] A3 deiA £ Qe AdE n

£ Aol o)tz zro] Aubak =4}
Exsls o] ngAo] 28 Ao glelA SCD
B30 23 Exsba)upbite) gL 7 =R
o 5 A v TUSHA Lo &9l
& 4 ik ol#d A 29 7 237
AF FAo|A SCD A4 T JAHL =
g A3} 29 2k 2R} A =AM o)
+ =4 A2"EL 233 Lo S(1991)9] AT}
dAE 445 & 4 Qlch

2. gheS4at 2k =Z|9| SCD mRNA2| &
2 Aol

o] Akl =4e] B4 Az} scD &
2349 A E GAEE A A B3}
E7} 54 2Fe] 7+ AR} o 36v ¥
vieptcl(Table 1). o] 3t EXaaui =4
ul2] 2z 7b zjo)s} E3pa|ubalellA HE35}x]
ukiko g AZshs H49) SCD2] mRNA 23
o] zole} ojwl BalAo] YPEAE FH}7)
#A8te] RT-PCR 71E& o83t 2 B35S
#4315tk SCD mRNA2) Halsk E A0 9FA
4] RT-PCRYE ©]43}9 mRNAE HFA
PCR FHEES] o] 3 PCR 4H-A] plateau

G3PDH
20 28 35 40

SCD
20 28 35 40

- ~& - GIPOH =——@=5CD |

Band Intensity

PCR Cycle

Fig. 1. Comparison of RT-PCR amplification
efficiencies of the G3PDH gene and
SCD(Stearoyl-CoA Desaturase) gene.
RT-PCR amplification efficiencies of
cDNA obtained from Loin Muscle at
the PCR round(X axis) are band
intensity values obtained by using an
Kodak digital camera DC40.

B2 52 A fstd Wiy 2EAA
G3PDH % EHF544]] SCDE PCRuFS4E
gejsle] ube-& AAslHckFig 1) FAA
G3PDH % SCD =% PCR ¥he47} 359 o,
3 FHAREC] e 2elded, F fAA
b PCR FEFE0] AR FAE BES
28-30cycle Afe]gicth. whebA], RT-PCR Wk
30cycleoll A} =393}3ich. RT-PCRE o435}
At A, % F2oA SCD mRNAE 5
A zAo] 7+ =& Mo} oF 3w s18F @A
AL Y 5 SU%ckFig 2). £§ PCR =
Zakge] g4 fale] scD FAz AHEel#]
geldlr] $iste] H7IALS AAY Ax ¢
2 9 54 =29 PCR 4HEeo] BF 7|
¥ 7.5 Bos taurus SCD mRNA(GenBank Acces-
sion No. AY241933)8} 100% AFEAE 713E
gelstgict

o] Ais IdEEIAYike] ExEdx
(MUFA/SFA)ZL 54 20| 7+ Za]of u|s) of
360 =4 delid oo AgAdsls fAL
g A% ¥Meolx Sl Zlelth & SCD mRNA
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Fig. 2. SCD mRNA expression in liver and
muscle of Hanwoo. (A) RT-PCR was
performed with specific primers for
Stearoyl-CoA Desaturase and G3PDH
genes. Lane M; Haelll-digested X174
DNA marker, lanes 14; RT-PCR
products of Hanwoo liver, lanes 5-8;
RT-PCR products of Hanwoo muscle.
(B) Abundance of SCD and G3PDH
mRNA were quantified Kodak DC40
densitometry. The results are expres-
sed as % maximum SCD or G3PDH
mRNA.

wEFke] W =22 1 whgke] 2L =3
o} 52 SR ¥k wFsln Qe
< ¢ 5= 9lth. Cameron 5(1994)2 <P 22}
ofuf|g] 7t 8H$-2] o2 =z]e4] SCD mRNA2
¥ 22 Northemn blot'] 22 =AM A7} £4)
A3} A =2 A= SCD mRNA H# o)
¥ e zF 2FRCME 28A W@gkeS
2 astglct. £8F Lori 5(19D)2 =3k SCD

o] chlARAAS FA3 A 54 =49
A 224 2 FAe] wA FHE= Y,
7 2R AL A HESHA GE Bas}
Fot. g3lEoly A4ke] AR FH R SCD
chij Ao} whES 7= SCD mRNAS] f-59 4
st} Ao el FrhNtambi, 1995). Ikeda
5(2002)2 FAZA triglycerides] §Ale]
A9 FAAY AAEAEQRAR A
SREBP-19] #zle2 <lg LPL, ACC-1 W
SCD FAAES] WiF F712 3=y ¥
23gict. olF ZlEe] AFAds}) £ AY
AAE oA 2 £ oo 99 54 =
2L 7 23 ¥r) £ SCD mRNAS| g3z
o2 <ols 2 wE4HEQl SCD EaghAol
Z7Veell wabA, triglyceridet o] Tl S ¥ 33
kel o] FrlEE ez AR=cg B
AAdels AHF ¢ AdAAE 54 =
2o Auhat =4S B4 da Al o)
Al oleic acid =AW F7ls} €€, SCD
mRNA HEIFE F713E AFY 5 Qg
(Lee 5, "I'2E A3 F =27 ddexs}
Abak zAdu]e] Aol EAY SCD AEA9
W Flel 7]Q1%e AAksta gick o]
g AA=Z E o] SCD mRNA®S] <A<l ¥3}
£ 2R ExspAAke] 246 9 n|
e Ao Am=) SCD FAAbe] Wz
AL AALzA QA SREBP-1& #-%3le] <l
FEFT 2o 2JEHoH, & EEIAYAF
ol 2 A)=]L, peroxisome proliferatorel] 2]
8 fx=31 9&c] ®ysy ¢lckNakamura
% 2002).

h-2] 7t =H oA stearic acid(18:0)2) =4
87} 33, oleic acid(18:1)7} gl o]+ @
< SCD mRNA 3% o]e a}& W2 SCD
HEARAe 7|]lsk, uiglR 54l 224
oleic acid(18:1)2] =Au)7} =eksd AL =2y
F¥< SCD mRNA H#eFs olo] o 2 &
284 Az FA=He] At o|gA -
o] =7} SCD mRNA raigke] 3]z qlsf),
7t =AM GdEE 3 A4 palmitoleic
acid(16:1)2} oleic acid(18:1)2] §Ae] Altfze
2 vh§ vekslglen, 54 =FCAE @



Lee et al. ; Level of Monounsaturated Fatty Acids and Stearoyl-CoA Desaturase mRNA

Ex3taibike] 3tAde] ikslA] deju= A
22 AlzE]ojAich Table 10 Yeht slE wl
g} o] zv A3 FA xA 7k stearic
acid(18:0)7} oleic acid(18:1)2] #AJu]2] i}e)s}
olelgt ZA=g SeAs) Fu gk

22719 oleic acid(18:1)= &3l oje} 3}
o]7} sty Ay F2 9 79 7EHS
ZA3= F2% 89°] HAckn ¥ w3 gl
(Yoshimura®} Namikawa, 1983). 53] Drydenz}
Marchello(1970)= ¥ oleic acid(18:1) &
7 54 Aol WA eIN 22 #E @
£ & v puskw 9ok wlebdq )9
vt opEAL oleic acid(18:1)9] T2 271
Aoz AR £ Q& Zolk AAF
A EZR3p= A 220 ddEEx
uhAb = oleic acid(18:1)9] ko] AAg EA
elel, Z23}e 2ejn AkRrct " g
3. 3}lgick(Huerta-Leidenz 5, 1996). 2L ol# %
A AAZ Aol AR ol FFIAY,
A2 AL =AY scD #A4o] @] HFe]
gtx dsln glckStudivant 5, 1992). 28y
% S(2000°] 59 ¥ &7 5ot FFAER T
A4Ed gEjsle Aoly Aabs T3l
% & FA)9] xukal A1} USFA/SFAL] v]&
S Qe A Yk Easigich ®23
Smith  (1991)F  2]°e]4 A%<l myristoleic
acid(14:1)2} palmitoleic acid (16:1)= 43}==
A bl azhatell MAlshs wlAEe] 2siA
32 =43Hhydrogenate)=] o], E3}A|uFibe
2 Azs]7] ool Dt Aol Aake] A
A 2 AT ez ys A 24 9
347171 okt Fgck oelq 4o x3)
el A Bx3} A4kl oleic acid(18:1)9] A4
58& 28 scp EA4TuAe] W Ao
o] Zjdgttn & 4 9l olEd AMIER
T3l & o), & F5T 283 AR
Aupake] §Hdzt SAo] ARR drlELY
AR dy5el| slol7} SAFE A= A
olch. webd FF ZH EEXIAAL oA}
2} @Al SCD FAA] frde] g W
2 dels} SAYAe] A4 e SCD
FAAL] dexAd 99 9 2R B

7= Yastelel AR,
VR %

#2719 oleic acid(18:1)9] ¥k 179
Bolgt oFAgel AFE vAE, 2 =] ¥
o #F EFH2HES 3 £ U= 839
e} 2 A7 9] 7 233 54 2320
A EEsAMbe] A3 XAt A
42 mRNA H&e] io]E v|laiHsle] 1
A% B ds zAElgcl dlEF s}z
ubikel palmitoleic acid(16:1)2} oleic acid (18:1)
9] z24e A 2HdM & Ak 51%E
A gk iglon, AAlzh iRt 7 23
ol 22%ell Al edsket whdel sy
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