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Abstract: The full-length cDNA sequences of one porcine gene, COMT, was amplified using the rapid 
amplification of cDNA ends (RACE) method based on one pig EST sequence which was highly homologous to the 
coding sequence of human COMT gene. Sequence prediction analysis revealed that the open reading frame of this 
gene encodes a protein of 270 amino acids that has high homology with the catechol-O-methyltransferase (COMT) 
of seven species: cattle (82%), horse (79%), human (77%), chimpanzee (77%), rhesus monkey (76%), mouse (76%) 
and rat (74%)—so that it can be defined as porcine COMT gene. This novel porcine gene was assigned to GeneID: 
100155530. This gene is structured in four exons and three introns as revealed by computer-assisted analysis. The 
phylogenetic analysis revealed that the porcine COMT gene has a closer genetic relationship with the COMT gene 
of cattle. Tissue expression analysis indicated that the porcine COMT gene is generally and differentially expressed 
in detected tissues including spleen, muscle, skin, kidney, lung, liver, fat and heart. Our experiment is the first to 
establish the primary foundation for further research on the porcine COMT gene. 
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INTRODUCTION 

Catechol-O-methyltransferase (COMT) catalyzes 
the transfer of a methyl group from 
S-adenosylmethionine to catecholamines, including the 
neurotransmitters dopamine, epinephrine, and 
norepinephrine. This O-methylation results in one of 
the major degradative pathways of the catecholamine 
transmitters. In addition to its role in the metabolism of 
endogenous substances, COMT is important in the 
metabolism of catechol drugs used in the treatment of 
hypertension, asthma, and Parkinson disease. Recent 
research showed that a functional COMT 
polymorphism is associated with cognitive processing 
in the normal brain, older age, mild cognitive 
impairment and in various dementias(Brennan et al., 
2011; Valente et al., 2011; Garcia-Garcia et al., 2011; 
Ursini et al., 2011; Nedić et al., 2011; Müller et al., 
2010; Müller et al., 2011; Dickerson et al., 2011). 

As mentioned above, COMT gene is an important 
gene. Until today, COMT gene has been reported in 
horse, human, chimpanzee, rhesus monkey, mouse and 
other animals. The pig COMT has not been reported. 

 In the present experiment, we will clone the 
full-length cDNA sequence of the porcine COMT gene, 
and further do necessary sequence analysis and tissue 
expression analysis. These will establish the primary 
foundation of understanding this porcine gene. 

 
MATERIALS AND METHODS 
Animals and Sample Preparation  

One adult Yunnan local pig was slaughtered. 
Spleen, muscle, placenta, kidney, lung, liver, fat and 
heart samples were collected, frozen in liquid nitrogen 
and then stored at – 80 °C. The total RNA was 
extracted using the Total RNA Extraction Kit (Gibco, 
USA).These RNA samples were used to perform 
RACE PCR and tissue expression profile analysis. 

 
5'- and 3'-RACE 

5'- and 3'-RACE were performed to isolate the 
full-length cDNA for porcine COMT gene as the 
instructions of BD SMART™ RACE cDNA 
Amplification Kit (BD science, USA). For the porcine 
COMT gene, the Gene-Specific Primers (GSPs) were 
designed based on one pig EST sequence whose 
sequence is highly homologous to the coding sequence 
of human COMT gene: DN122053. The Gene-Specific 
Primers (GSPs) were: 5'-RACE GSP: 5'- 
GCAGCATTGTCAGGGTTAAGCTCGA-3', 
3'-RACE GSP: 5'- 
GCTGACCATCGAGCTTAACCCTGAC-3'. RACE 
touchdown PCRs were carried out with 5 cycles of 
94°C / 30 s and 72°C /3 min, followed by 5 cycles of 
94°C / 30 s, 68°C / 30 s and 72°C / 3 min, finally with 
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30 cycles of 94°C / 30 s, 68 °C / 30 s, 72°C / 3 min to 
terminate reaction. The RACE PCR products were 
then cloned into pMD18-T vector (TaKaRa, Dalian, 
China) and sequenced bidirectionally with the 
commercial fluorometric method (SHENGGONG, 
Shanghai, China). At least five independent clones 
were sequenced for each PCR product. 
 
Quantitative real time PCR (qRT-PCR) for tissue 
expression profile analysis 

qRT-PCR for evaluating the level of mRNA for 
COMT gene was performed on the ABI Prism 7300 
Sequence Detection Systems (Applied Biosystems, 
Foster City, CA, USA). PCR reactions for each sample 
were carried out in 25µl reaction volume containing 
1µl SYBR Green real-time PCR Master Mix, 100 ng 
cDNA template and 200 nM each primer. We selected 
the housekeeping gene beta-actin (DQ845171) as the 
internal control. The control gene primers used were: 
5'- CGGGACATCAAGGAGAAGC -3' (forward 
primer 1) and 5'- TACTTGCGCTCTGGAGGC -3' 
(reverse primer1). The PCR product is 383-bp in 
length. The following COMT gene specific primers 
were used to perform the RT-PCR for tissue 
expression profile analysis: 5’- 
CTCCTTGGTCCTGGTGCT-3' (forward primer 2) 
and 5'-GGGATGATGTCCTGGGAT-3' (reverse 
primer2). The PCR product is 483-bp in length.  

Conditions for real-time PCR were: an initial 
denaturation at 95 °C for 3 min, 40 cycles of 95 °C for 
15 s, 55  for 15 s , 72°C for 20 s. For each sample, ℃
reactions were set up in triplicate to ensure the 
reproducibility of the results. The gene relative 
expression levels were quantified relative to the 
expression of the reference gene, beta actin , by 
employing the 2 -ΔΔCt value model (Livak et al., 2001).  
 
Sequence analysis 

The cDNA sequence prediction was conducted 
using GenScan software 
(http://genes.mit.edu/GENSCAN.html). The protein 
prediction and analysis were performed using the 
Conserved Domain Architecture Retrieval Tool of 
BLAST at the National Center for Biotechnology 
Information (NCBI) server 
(http://www.ncbi.nlm.nih.gov/BLAST) and the 
ClustalW software (http://www.ebi.ac.uk/ clustalw). 
 
RESULTS  
RACE results for porcine COMT gene 

For pig COMT gene, through 5'-RACE, one PCR 
product of 444 bp was obtained. The 3'-RACE product 
was 645 bp. These products were then cloned to 
T-vector and sequenced. Taken together, a 1056- bp 
cDNA complete sequence was finally obtained (Fig.1). 

 
Fig. 1 RACE results for pig COMT gene. M, DL2000 DNA markers 1, 5'-RACE product for pig COMT gene; 
2, 3'-RACE product for pig COMT gene 
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Sequence analysis 

The nucleotide sequence analysis using the BLAST 
software at NCBI server 
(http://www.ncbi.nlm.nih.gov/BLAST) revealed that 
this gene was not homologous to any of the known 
porcine genes and it was then deposited into the 
GenBank database (Accession number: GU373691). 
The sequence prediction was carried out using the 
GenScan software. An open reading frame encoding 
270 amino acids was found in the 1056-bp cDNA 
sequence. Further BLAST analysis of this protein 

revealed that this protein has high homology with the 
motile sperm domain containing 1 (COMT) of seven 
species: cattle (accession number: NP_001095787; 
82%), horse (accession number: NP_001075303; 79%), 
human (accession number: AAA68929; 77%), 
chimpanzee (accession number: XP_003317142; 77%), 
rhesus monkey (accession number: XP_001105683; 
76%), mouse (accession number: O88587; 76%) and 
rat (accession number: NP_036663; 74%). The 
complete cDNA sequence of this gene and the encoded 
amino acids were shown in Fig. 2. 

 
 
 

 
 

Fig. 2 The complete cDNA sequence and encoded amino acids of COMT (GenBank accession number: 
GU373691) . ATG, start codon; TGA, stop codon.  

*  indicates the stop codon. 
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Fig. 3 The alignment of the protein encoded by COMT gene from pig and other seven kinds of COMT from 
cattle, horse, human, chimpanzee, rhesus monkey, mouse and rat. 
 

From the sequencing and structural results 
described, this gene can be defined as the porcine 
COMT gene. This novel porcine gene was assigned to 
GeneID: 100155530. Based on the results of the 
alignment of thirty different species of COMT, a 
phylogenetic tree was constructed using the ClustalW 

software (http://www.ebi.ac.uk/clustalw), as shown in 
Fig.5. The phylogenetic tree analysis revealed that the 
pig COMTgene has a closer genetic relationship with 
the cattle COMT gene than with those of horse, human, 
chimpanzee, rhesus monkey, mouse and rat. 

 
Fig.4 The phylogenetic tree for eight kinds of COMT genes 
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To obtain the genomic DNA of COMT gene, the 

publicly available pig genome database at the NCBI 
Pig Genome Resources 
(http://www.ncbi.nlm.nih.gov/projects/genome/guide/p
ig/) was screened using the open reading frame (ORF) 
cDNA sequence of COMT gene as a seed. A bacterial 
artificial chromosome (BAC) clone (Sus scrofa 
chromosome 14 clone CH242-153A5, GenBank 

accession no. CT737290) which encompasses entire 
COMT gene was identified by BLASTGen analysis. 
The pig COMT gene (nucleotides 137,451-141,637 in 
the Sus scrofa chromosome 14 clone CH242-153A5) is 
4,187 bp in length and consists of four exons.  All 
exon–intron splice junction sequences conform to the 
GT–AG rule (Fig.5). 

 

 

 
Fig. 5 The genomic sequence organization representing the ORF of the swine COMT gene. 
Tissue Expression Profile 

 
The qRT-PCR analysis of the tissue expression 

profile was carried out using the tissue cDNAs of one 
adult pig as the templates. The tissue expression 
analysis indicated that the porcine COMT gene is 

generally and differentially expressed in detected 
tissues including spleen, muscle, placenta, kidney, lung, 
liver, fat and heart.  

   
1, skin; 2, kidney; 3, spleen; 4, heart; 5, fat; 6, muscle; 7, liver; 8, lung; 

Fig.6 Tissue expression profile analysis of the porcine COMT gene  
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DISCUSSION  

In the current study, we firstly get the full length of 
porcine COMT gene cDNA by using 5’- and 3’- 
RACE. With the development of modern 
bioinformatics and specific pig NCBI EST database 
was established along with different convenient 
analysis tools make researchers much easier to find the 
useful ESTs which was highly homologous to the 
coding sequence of human genes. Based on these pig 
EST sequences, we can obtain the complete coding 
sequences of some novel porcine genes through the 
some modern experimental methods such as rapid 
amplification of cDNA ends (RACE) method. From 
the clone and sequence analysis of porcine COMT 
gene, it could be seen that this is an effective method 
to isolate some novel porcine genes.  

Through sequence analysis, we found that the 
encoding protein of the porcine COMT gene is highly 
homologous with COMT proteins of human, mouse 
and other mammals. This implied that the COMTgenes 
were highly conserved in some mammals and the pig 
COMTgene will have similar functions as the COMT 
genes of human, mouse and other mammals. We also 
found that the pig COMT protein does not show 
complete identity to human, mouse or other mammals. 
This implied that the porcine COMT gene will have 
some differences in functions to those of human, 
mouse or other mammals. From phylogenetic analysis 
we found that porcine COMT gene has a closer genetic 
relationship with the COMT gene of cattle, this 
implied that we can use cattle as a model organism to 
study the pig COMTgene. 

From the tissue distribution analysis in our 
experiment it can be seen that the porcine COMT gene 
was obviously differentially expressed in some tissues. 
As we did not study functions at protein levels yet, 
there might be many possible reasons for differential 
expression of porcine COMT gene. The suitable 
explanation for this under current conditions is that at 
the same time those biological activities related to the 
mRNA expression of porcine COMT gene were 
presented diversely in different tissues. 
 
CONCLUSION 

In conclusion, we first isolated the porcine 
COMT gene and performed necessary sequence 
analysis and tissue transcription profile analysis. This 
established the primary foundation for further insight 
into this novel porcine gene. 
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