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Abstract— The objective of the_ present study was to The objective of this study was tmeasure the
measure the mRNA expression of stearoyl-CoA expression of SCD1 in muscle, internal and
desaturase (SCD1) in muscle, internal and subcutaoes  gypcutaneous adipose tissue and to investigate its
adipose tissue in crossbred bulls and heifers raide relationship with phenotypic fatty acid (FA)

under identical production conditions and slaughteed " ; : ;
- : ) composition of adipose tissue from bulls and hsifer
at 14 or 18 months of age. In addition, we investiged slaughtered at 14 or 18 months of age.

the relationship between SCD1 expression levels and
phenotypic fatty acid (FA) data. The relative expresion
of SCD1 was determined by real-time quantitative PR.

The SCD1 mRNA levels in muscle were similar between Il MATERIAL AND METHODS
the sexes (P>0.05), whereas they were 4.1-fold ané-2

fold (P<0.05) higher in heifers when measured N ,niais \were used (12 bulls and 12 heifers). They
internal and subcutaneous adipose tissue, respectly.

The animals slaughtered at 18 months had lower SCD1 Werg reared qr!d finished under identical hOUSimD an
MRNA levels in MLL (P=0.048), while no differences f€€ding conditions. Both bulls and heifers were
were found in internal and subcutaneous adipose tse.  assigned according to their initial live weight amge
The accumulation of SCD1 transcripts was highest in t0 one of the two groups and slaughtered at
subcutaneous adipose tissue and lowest in muscle approximately 14 or 18 months of age.
regardless of sex and slaughter age. Desaturationdices Twenty-four h post mortem, muscle and
for muscle FA were positively and significantly subcutaneous adipose tissue samples were collected
correlated with SCDl mRNA levels i.n internal and  from the musculus longissimus lumborum (MLL),
subcutaneous adipose tissue, but not in muscle. Was adjacent to the quartering site between the 8thotind
concluded that SCD1 mRNA was more abundant in the ;¢ “rhe FA composition was determined after the
internal and subcutaneous adipose tissue of heifers . . . ;
extraction of total lipids in accordance with [6].

compared to bulls and that its variation partly ) ) ;
contributed to sex- and age-differences in the FA Alkaline trans-methylation of FA was performed in

A total of 24 Charolais x Simmental crossbred

composition of bovine fat. accordance with [7]. Gas chromatography of FA
methyl esters was performed using the HP 6890 gas
Keywords— Beef, fatty acid, SCD1 mRNA. chromatograph (Agilent Technologies, Inc., Santa

Clara, CA, USA) with a programmed 60 m DB-23
capillary column (150 to 230°C). FA were identified
on the basis of retention times corresponding to

Stearoyl-CoA desaturase (SCD) is the enzym§tandards (PUFA 1, PUFA 2, PUFA 3, 37 Component

responsible for the conversion of SFA into MUFA and"AME Mix; Supelco, Bellefonte, PA, USA). _
trans-vaccenic acid into its corresponding conjugated, 1he muscle (MLL), internal (cod or udder adipose
linoleic acid isomer (CLAC9, t11) [1]. Two different tSSU€) and subcutaneous adipose tissue sampied (2
SCD gene isoforms have been characterised in eattidd) were collected immediately after slaughter and
SCD1, mainly expressed in adipose tissue, and SCDg/Pmerged in 20Ql of 2 x Nucleic Acid Purification
mainly expressed in the brain [2]. The expressibn d-YSis Solution (Applied Biosystems, Foster City, CA
SCD1 in bovine adipose tissue is regulated by LJSA), homogenized using a rotor-stator homogenizer

number of factors, e.g. diet [3], breed [4] or #&je and stored at -20 °C until analysed. After defragti
200l of PBS and &ul of proteinase K were added to
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the samples and left at room temperature for INAR C14 index = C14:1/(C14:0+C14:1) . 100
was isolated using 6100 Nucleic Acid PrepStatior©16 index = C16:1/(C16:0+C16:1) . 100
(Applied Biosystems, Foster City, CA, USA) C18index =C18:1/(C18:0+C18:1). 100
following the manufacturer’s protocol. In additioa,

step with Absolute RNA Wash Solution was included.
All RNA samples were reverse transcribed to cDNA . RESULTS AND DISCUSSION

using the High Capacity cDNA Reverse Transcription Table 1 shows the relative levels of SCD1 mMRNA

Kit (Applied Biosystems, , Foster City, CA, USA) aasured in MLL, internal and subcutaneous adipose
following the manufacturer’s protocol. Real-timeRC yisqye of bulls and heifers slaughtered at 14 or 18
was performed with the 7500 Fast Real-Time PCR,, hg  No significant sex x age interaction was

System (Applied Biosystems, Foster City, CA, USA).prasent for SCD1 mRNA levels in any of the tissues
Gene expression levels were detected for SCD1ewhil,, o nined and. therefore the main effect resules ar

B-actin was used as an internal reference _geneepri”bresented. Heifers exhibited higher SCD1 mRNA
and probe sequences for SCD1 afdctin were |oyals than bulls in internal and subcutaneous cagip

dgsigned using Primgr Express 3.0 software (Applie Ssue (P<0.05), but not in muscle. The animals
Biosystems, Foster City, CA, USA). SCD1 sequencegy ghtered at 18 months had lower SCD1 mRNA

(Av241933) were as follows: forward, 5 oyefs in MLL (P=0.048), while no differences were
CCGACGTGGCTTTTTCTTCT-3%  reverse, 5™ ¢4 nq in internal and subcutaneous adipose tissue.

TGGGTGT,TTGCGCACAAG"Q’,; Taq,Man MGB, Although not statistically tested, the accumulatafn
FAM — 5-TCACGTGGGTTGGCT-3.  p-actin _ gopg ™ yranscripts was numerically  highest  in
sequences (AY141970) were as follows: forward, 5'subcutaneous adipose tissue and lowest in MLL
TCACGGAGCGTGGCTACAG-3",  reverse, 5= \ooardless of sex and slaughter age.
TTGATGTCACGGACGATTTCC-3’; TagMan MGB,

VIC 5-TTCACCACCACGGGC-3'. Each PCR Table 1 Relative levels of SCD1 mRNA measured in

reaction was performed in triplicate in a totalwuok muscle, internal and subcutaneous adipose tissTe (A
of 10 ul with gene specific primers concentration of (LSM + SE)

500 nM and TagMan MGB probes concentration of" Sex Age at slaughter <. .=
200 nM, 5yl Fast TagMan Universal Master Mix (2x) Tissue Buls Heifers 14m  18m o9
(Applied Biosystems, Foster City, CA, USA), il  Muscle 133 101 147 838 A
cDNA, and nuclease-free water up to volume. The 19 #20 20 #19

PCR programme (Fast protocol) was as follows: 95 °¢&ternal AT 355 1423 1007 76.1 S

1204 4235 4234 224
for 20 s followed by 40 cycles of 95 °C for 2 s @  gypcutancous AT 1234 3065 2017 2282 S

°C for 20 s. Relative transcript levels of the &rgene +56.4 +56.4 564  156.4
(SCD1) were calculated for each sample &'2 2 A — significant effect of age at slaughter; S -
where ACt (Ct — threshold cycle) was calculated assignificant effect of sex
Ctiscpyy— Clp-actiny

FA data and SCDL1 transcript levels were analysed Similarly to the present study, threefold higher
using the GLM procedure of SAS (SAS Institute Inc. SCD1 mRNA levels were previously obtained in the
2006), with the model including sex, age at slaeght subcutaneous adipose tissue of 48-month-old cows
and their interaction as the fixed effects. Pearsocompared to 24-month-old bulls [10]. It has alserbe
correlation coefficients were calculated to evadusie  previously reported that SCD1 mRNA reached a peak
association between SCD1 transcript levels andt 12 months of age in the subcutaneous adipaaeetis
desaturation indices in MLL and subcutaneous a@ipo$f Angus steers [11] and in the MLL of Hanwoo s$eer
tissue using the CORR procedure of SAS [8][12], and then maintained its level or somewhat
Desaturation indices used as a proxy for the SCBeclined.
enzyme activity were calculated according to [9]:
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Fig. 1: Relationship between SCD1 mRNA expression
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measured in subcutaneous AT and C 18 desaturatilax in
calculated for FA in muscle
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The relationships between relative SCD1 mRNA3. Waters SM, Kelly JP, O'Boyle P et al. (2009): Effett

levels measured in subcutaneous fat and C14, G16 an
C18 desaturation indices [9] calculated for MLL and
subcutaneous adipose tissue are demonstrated .in Fig
1, 2, 3, 4, 5 and 6. The indices were positivelyé1
correlated with SCD1 mRNA levels determined in "
subcutaneous (but also internal) adipose tissue. No
such relationship was, however, observed for the
SCD1 expression in muscle (data not shown). Is,
agreement with our study, positive correlation was
established between SCD1 gene expression and the
C16:1/C18:0 ratio in the subcutaneous adiposedissu

of corn-fed Angus and Wagyu steers [13].

IV. CONCLUSIONS

Relative SCD1 mRNA levels were higher in the
internal and subcutaneous adipose tissues of heifer
compared to bulls. The transcript levels measuned -
subcutaneous adipose tissue may have been partly

related to the desaturation indices calculatedbfith
MLL and subcutaneous adipose tissue.
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