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ABSTRACT: Stearoyl-CoA desaturase (SCD) is a key enzyme in the biosynthesis of 
monounsaturated fatty acids (MUFAs). In cattle, SCD gene extends over a DNA segment 
of ~17.0 Kb, and it is organized in 6 exons and 5 introns. The SCD gene has been indicated 
as the candidate gene to change the saturated/unsaturated FAs ratio and hence it has been 
suggested as the gene influencing the fat quality. In cattle, eight SNPs have been identified 
and one of them, (T→C) at 231st nt of 5th exon, is responsible for the Val→Ala amino acid 
change. The C allele has been associated with higher content of MUFAs in carcasses, and it 
is positively related to a higher index of desaturation (C18:0/C18:1 and C16:0/C16:1) in the 
milk. In this study, we report on preliminary results of analysis of transcripts of the SCD 
encoding gene in river buffalo. The electrophoretic analysis of the RT-PCR products and the 
subsequent sequencing showed at least five different populations of mRNA. The most rep-
resented population is correctly assembled (~1300 bp), followed by the one which is deleted 
of ~750bp, corresponding to the 3rd, 4th and 5th exon and partially to the 2nd and 6th exon.
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INTRODUCTION - Stearoyl-CoA desaturase is a key enzyme in the biosynthesis of 
monounsaturated fatty acids (MUFAs) and it plays a central role in regulation of FA me-
tabolism (Heinemann and Ozols, 2003), catalyzing the insertion of a double bond between 
carbon atoms 9 and 10 in a spectrum of saturated fatty acids (Palmquist et al., 1993). SCD 
is responsible for saturated/monounsaturated FAs ratio in the composition of the triacylg-
lycerol and in the phospholipids membrane. The alteration of this ratio has been implicated 
in many diseases, such as diabetes, obesity and cardiovascular diseases (Heinemann and 
Ozols, 2003). In cattle, the SCD gene extends over a DNA segment of ~17.0 Kb and it is 
organized in 6 exons and 5 introns. The complete bovine SCD mRNA spans 5.3 Kb and it 
codes for a protein of 359 amino acids. The SCD gene has been indicated as the candidate 
gene to change the saturated/unsaturated FAs ratio and therefore, to influence the fat qual-
ity (Taniguchi et al., 2004). So far, eight SNPs have been identified in cattle, forming two 
different haplotypes: A and B. Three SNPs are located on the 5th exon and one of them,  
(T→C) in position 231st, is responsible for the Val→Ala amino acid change (Taniguchi et al., 
2004). The C allele has been associated with higher content of MUFAs in carcasses, and it 
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is positively related to a higher index of desaturation measured by the ratios (C18:0/C18:1 
and C16:0/C16:1) in the milk (Medrano, 2002). In river buffalo very little information on 
SCD gene is available. Nowadays, only the sequences of the 4th, 5th and 6th exon of the SCD 
gene are known (DQ088625; DQ646700; DQ646701). In the present study we report on a 
preliminary characterization of the river buffalo SCD gene transcripts.

MATERIAL AND METHODS - Total RNA was extracted from milk somatic cells of 
six lactating Mediterranean river buffaloes of comparable age, type of feed, diet, feeding 
level and lactation stage. Primers for amplification and sequencing were designed by DNA-
sis software (Hitachi) using as template the sequence of the bovine SCD gene (EMBL: 
AY241932). The reverse transcription of total RNA was performed using an oligo dT(18). 
RT mix (20-µl) was performed using Improm-II Reverse Transcriptase (Promega). PCR was 
carried out using the following primers: forward 5’-CAGCGGAAGGTCCCGA-3’ and reverse 
5’-TGGGTTAACGTCATCTTTAGCA-3’, corresponding respectively to nt 3-18 of the 1st exon 
and complementary to nt 290-311 of the 6th exon of the bovine SCD gene. The 100-µl PCR 
reaction mix comprised: the 20-µl of RT product, 50 mM KCl, 10 mM Tris–HCl (pH 9.0), 
0.1% Triton X-100, 2 mM MgCl2, 10 pmol of each primer, 0.2 mM each dNTPs, 5 U of Taq 
DNA Polymerase (Promega). Amplification consisted of initial denaturation at 95°C for 4 
min followed by 37 cycles carried out at 95°C for 45 sec, 62°C for 45 sec, 72°C for 90 sec, 
and 10 min of final extension in the last cycle. All the amplicons were analysed by electro-
phoresis on 1.5 % agarose gel in TBE 1X buffer. Densitometric analysis of RT-PCR products 

was displayed using QuantityOne software 
(BioRad). PCR products were purified from 
gel with QIAquick kit (QIAGEN) and se-
quenced, twice in both directions, according 
to Sanger et al. (1977) method. 

RESULTS AND CONCLUSIONS - The 
electrophoresis analysis of the RT-PCR prod-
ucts of six lactating Mediterranean river buf-
faloes showed patterns characterized by at 
least five bands of sizes ~1300 bp, ~1100 bp, 
~900 bp, ~700 bp and ~550 bp (Figure 1).

The most represented mRNA population 
is ~1300 bp long (~52%), followed by the one 
of about 550 bp (~30%). These two RT-PCR 
products have been sequenced. The first se-
quenced transcript is 1250 bp long (EMBL 
acc. no. AM600640) and it shares a total sim-
ilarity with the corresponding bovine cDNA 
of ~97.8%. The subsequent comparison with 
the bovine SCD gene allowed the subdivision 
in 6 exons (from the 53rd nt of the exon 1 to 
the 278th nt of the exon 6), confirming that 
such transcript is correctly assembled and it 

Figure 1.  RT-PCR (1st – 6th exon) of 
mRNA transcribed from river 
buffalo SCD gene. M: Marker 
1000 bp (Promega); lane 1: 
RT-PCR product.

M 1

1000 -

1500 -

750 -

500 -

250 -



Ital.J.anIm.ScI. vol. 6, (Suppl. 2), 283-286, 2007 285

vIII World Buffalo congreSS

codifies for 359 amino acids of the protein. The translation stop codon TGA is realized be-
tween 198-200 nucleotides of exon 6. A comparison of the sequenced cDNA with the partial 
published sequences of the buffalo SCD gene (DQ088625; DQ646700; DQ646701) showed 
3 polymorphic sites, one of which, realized at the 231st nucleotide of exon 5, is responsible 
for an amino acid change (GCGAla→GTGVal). Similar to what has already been observed 
in cattle (Taniguchi et al., 2004; Medrano, 2002), such transition could be associated to a 
different content of MUFAs in buffalo carcasses and milk. The remaining two mutations 
are conservative transvertions realized in position 220 of exon 5 (TCCSer→TCA) and 107 

Figure 2.  Homology between the river buffalo SCD cDNA sequences of the correctly 
assembled transcript (upper line) and the uncorrectly assembled. Dashes 
represent missing nucleotides, capital and small letters are translated and 
untranslated exons respectively, bold letters are amino acids.



of exon 6 (GCAAla→GCC), respectively. The second sequenced fragment is 565 bp long and 
it is a uncorrectly assembled transcript. In fact, the amplicon is deleted of 765 bp, from 
the 228th nucleotide of exon 2 to the 217th nucleotide of exon 6, probably as a result of an 
alternative splicing. As a consequence, the corresponding protein is not 359 amino acids 
long, but probably 104. In fact, as shown in figure 2, the transcript uncorrectly assembled is 
characterized by the lack of the canonical stop codon (TGA), and the identification of a new 
stop codon (TAA) realized between the 275-277 nucleotides of the exon 6. Such event would 
lead to the translation of a part of the 6th exon (last 19 amino acids), normally only tran-
scribed. These findings probably suggest that the skipping of a great part of the SCD exons 
brings up the accumulation of shortened but stable spliced mRNAs, which enable to encode 
for a functional protein, but this needs to be further investigated. The preliminary analysis 
of SCD gene transcripts further increases the interest towards the study of the fatty acid 
composition in the milk and its elaborated systems of gene regulation.

ACKNOWLEDGMENTS - This work was supported by Cofinanziamento Programmi di 
Rilevanza Nazionale (MIUR).

REFERENCES - Heinemann, F.S., Ozols, J. 2003. Stearoyl-CoA desaturase, a short-
lived protein of endoplasmic reticulum with multiple control mechanisms. Prostaglandins, 
Leukotrienes and Essential Fatty Acids. 68:123-133. Medrano, J.F. 2002. Modification of 
the composition of milk fat in dairy cows utilizing genetic selection. California Dairy Re-
search Foundation, Nutrition and Health. Palmquist, D.L., Beaulieu, A.D., Barbano, D.M. 
1993. Feed and animal factor influencing milk fat composition. Journal of Dairy Science. 
76:1753-1771. Sanger, F., Nichlen, S., Coulson, AR. 1977. DNA sequencing with chain-ter-
minating inhibitors.1977. Biotechnology. 24:104-8. Taniguchi, M., Utsugi, T., Oyama, K., 
Mannen, H., Kobayashi, M., Tanabe, Y., Ogino, A., Tsuji, S. 2004. Genotype of Stearoyl-CoA 
desaturase is associated with fatty acid composition in Japanese Black cattle. Mammalian 
Genome. 14:142-148. 

Ital.J.anIm.ScI. vol. 6, (Suppl. 2), 283-286, 2007286

vIII World Buffalo congreSS


