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ABSTRACT 
The Avian Uncoupling Protein (avUCP) belongs to the mitochondrial anion transporter family. It has a pivotal 

homeostatic mechanism that associated with energy regulation and lipid metabolism. The avUCP considered as a 

candidate gene for chicken growth-related traits according to its predominant expression is in skeletal muscle. To 

address genetic distance pattern of UCP3 between mammalian and avian species, sequence similarity analysis using 

the protein alignment of UCP3 identified the high amino acid identity between the species and complementarily 

detected two protein conserved regions which are known as the ADP/ATP transporter translocase and the 

Mitochondria-carrier. Likewise, for mutation detection, samples were genotyped, afterward PCR-SSCP method 

implemented. In addition, association analysis was performed for investigating single nucleotide polymorphism 

within the UCP3 gene relating to the given economic traits. A detected polymorphic site, on the promoter region of 

UCP3 (-40 T/A substitution), has displayed significant influences on the Feed Conversion Rate (FCR), Residual Feed 

Intake (RFI), Average Daily Gain (ADG), and Carcass Weight (CW%). In the case that, birds with genotype AA had 

better FCR, ADG, RFI as compared to the genotype BB and birds with genotype AA revealed a higher CW% as 

compared to the genotype BB. According to the obtained results from the in-silico survey, Myoblast determination 

protein (MyoD) was predicted as a best-matched transcription factor with a consensus sequence harboring the -40 

T/A -novel SNP- in the promoter region of UCP3, where might be responsible for phenotypic variation between two 

genotypes. In conclusion, the result suggests important roles for UCP3 polymorphism in feed efficiency and growth 

traits which is better to be used in broiler chicken breeding programs. 

Key words: Association analysis, Avian uncoupling protein3, Body composition traits, Broiler chicken, Feed 

efficiency, Novel mutation  
 

 

INTRODUCTION 
 

Mitochondria are the primary site of cellular energy 

production, generating the most of the cell’s supply of 

ATP by using the energy derived from the oxidation of 

nutrients to create an electrochemical gradient across the 

mitochondrial inner membrane through proton pumping 

from the matrix (Lodish et al., 2000; Kolath et al., 2006). 

Actually the electron transport chain is composed of 83 

subunits, 70 of which are encoded by the nuclear and the 

rest 13 encoded by the mitochondrial genome (Lodish et 

al., 2000). The nuclear-encoded proteins (uncoupling 

proteins 2 and 3) can uncouple oxidative phosphorylation 

and electron transport by transporting protons back into 

the mitochondrial matrix due to increasing the 

permeability of the inner mitochondrial membrane (Garlid 

et al., 2000; Criscuolo et al., 2006; Jastroch et al., 2010). A 

Survey conducted by Raimbault et al, in 2001 has 

discovered a mitochondrial Uncoupling Protein (UCP) 

homolog in the avian lineage for the first time, which 

called as Avian Uncoupling Protein (avUCP), also they 

have been highlighted that avUCP is sharing more than 

70% amino acid homology with both mammalian UCP2 

and 3 (Raimbault et al., 2001). However, most of the 

recent attention has been devoted to the important 

contribution of UCPs to non-shivering thermogenesis, 

thyroid hormone control, and cold-induced gene 

expression (Raimbault et al., 2001; Masaaki  et al., 2002; 

Pawade  et al., 2005; Rey et al., 2010). Whereas, 

regulation of UCP3 expression appeared to be related with 

Free Fatty Acid (FFA) utilization and free radical 

metabolism (Jian-Guo et al., 2005; Murata  et al., 2013; 
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Moazeni et al., 2016). Therefore, avUCP can act as similar 

to mammalian UCPs, which have been strongly inducing 

during cold-exposure states (Raimbault et al., 2001; 

Masaaki  et al., 2002; Rey et al., 2010; Nguyen et al., 

2015; Lin et al., 2017).  

Additionally, the vast investigation indicated that 

this protein may play a major role in body energy 

expenditure, particularly in skeletal muscle (Bailey et al., 

1998; Boss et al., 1998; Raimbault  et al., 2001; Abe  et 

al., 2006; Liu  et al., 2007). In addition, consecutive pieces 

of literature were implemented to characterize the gene 

structure and detect variants in the UCP3, paid particular 

attention to alteration in energy expenditure, growth, 

obesity, and body mass index in Human (Mutombo et al., 

2013; Brondani et al., 2014; An  et al., 2018). Also, UCP3 

variation analysis in animal genetic fields, collectively, 

elucidated significant differentiation on feed efficiency 

and performance traits in farm animals (Choi et al., 2006; 

Kolath et al., 2006; Liu  et al., 2007; Murata et al., 2013; 

Moazeni et al., 2016; Jin et al., 2018). Therefore, running 

lines of evidence which have justified the localized 

expression of avUCP in skeletal muscle in birds and its 

biological function of decreasing mitochondrial membrane 

potential and mediating proton leaks, made it a suitable 

candidate gene related to fat metabolism and production 

traits in the chicken (Masaaki et al., 2002; Abe et al., 

2006; Rey et al., 2010; Murata et al., 2013).  

As a result of any alteration in promoter regions that 

can change the activity of encoded protein so it will 

modify energy expenditure by affecting on the coupling 

level of oxidative phosphorylation, thereby providing 

variations in body weight and abdominal fat (Liu et al., 

2007; Cieslak et al., 2009; Jastroch et al., 2010; Murata et 

al., 2013). Since, more accumulation of fat could decrease 

the feed conversion rate and meat quality in meat-typed 

chicken, therefore, rapid growth and lower fat deposition 

have required a great deal of interest concordantly in 

recent and following years because of its prominent issues 

in animal breeding (Sharma et al., 2008; An et al., 2018; 

Jin et al., 2018). In summary, due to a broad perspective 

appeared from previous studies, UCP3 has a crucial 

impact on growth traits and feed efficiency in many 

species. Besides, efficient genomic variations have been 

thought ordinarily of as a key factor for selection 

strategies, genetic improvement and ultimately having 

soared in the chicken meat industry, so the UCP3 can be a 

candidate gene for chicken production performance. 

Accordingly, the aim of the present study was to examine 

the association of a novel polymorphism in the promoter 

region of the UCP3 gene with feed efficiency and body 

composition traits in broiler chickens. 

 

MATERIAL AND METHODS 

 

Phenotypic measurements 

The experiment carried out using Iranian commercial 

lines of Arian broiler chicken including two dam and sire 

lines. All lines primarily selected for growth traits in sire 

lines and reproductive traits in dam lines, for 19 

successive generations and finally, a total of 253 day-old 

chickens selected at generation 19 to rear on the floor with 

ad libitum access to feed and water. The chicks fed on 

commercial corn-soybean diets in accordance with the 

national research council requirements containing 2745 

kcal/kg Metabolizable Energy (ME), 14.3 % Crude Protein 

(CP) and 2920 kcal/kg ME, 13.3% CP respectively in dam 

and sire lines.  

At the age of 21 days, all chicks weighed 

individually by digital scale, then transferred to the 

individual cages and grown for another 21 days recording 

for traits including Feed Conversion Ratio (FCR), Average 

Daily Gain (ADG), Residual Feed Intake (RFI), and Daily 

feed Intake (DFI)  in all birds through 21 days as follows: 

The FCR calculated by dividing the mass of input (feed 

intake) by the mass of output (meat production) for 

measuring the efficiency of converting food into the 

desired output (Willems et al., 2013).  

Next, the RFI also calculated as a difference between 

actual and predicted feed intakes based on body weight 

and growth rate. In the end, once the trial accomplished, 

the DFI calculated from offered and refused food by birds 

in each cage, then the ADG captured for the same period 

of rearing (Zhen-qiang  et al., 2014).  After fasting for 12 

hours on 42th days, sample birds weighed individually, 

then, transferred to the slaughter-house and sacrificed by 

manual exsanguination using ethical guidelines according 

to animal welfare legislation, afterward, body composition 

traits such as Final Body Weight (FBW), Drumstick 

Weight (DW), Carcass Weight (CW), Breast Muscle 

Weight (BMW), Abdominal Fat Weight (AFW), Hand 

Weight (HNDWT) and Back Weight (BAKWT) recorded 

by digital scale as well.  

 

DNA sequencing, Polymorphism Chain Reaction-

Single-strand conformation polymorphism and 

population screening for single-nucleotide 

polymorphisms 

Required DNA extracted from whole blood using 

modified salting-out procedure (Miller  et al., 1988). Four 
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sets of primers (table 2) designed based on the sequence of 

UCP3 gene given from the GenBank database. 

Amplification of the UCP gene was performed in the 

volume of 20 µl containing 100 ng of genomic DNA, 1× 

PCR buffer, 1 unit of Taq DNA polymerase (Cinagene, 

Iran), 2.5 mM dNTPs, 10 ρ mol of each primer and 2 mM 

MgCl2. PCR condition was set in three min initial 

denaturation at 94 ºC, 35 cycles of 45s denaturing at 94 ºC, 

45s annealing at 62 ºC and 45s elongation at 72 ºC. 

Amplification product was assessed on a 1.5% agarose gel 

electrophoresis and purified using a QIAquick Gel 

extraction micro centrifuge and vacuum (QIAGEN, USA) 

according to the manufacturer’s instructions. To increase 

the reliability of measures, direct sequencing was 

performed on both strands in samples of each line by 

applying the primer sets using the 3730XL DNA analyzer 

(Applied Biosystem (ABI), USA). Single Strand 

Conformation Polymorphism (SSCP) method was used to 

evaluate the frequency of the SNPs in the promoter region 

of the gene at the population level because it is a simple 

and sensitive technique for mutation, detection and 

genotyping (Hayashi 1992). The PCR pair primer of 5' 

GAG CGG GAT TTG ATT CTG TGC 3' and 5' GAA 

GGT GCA GAG GTC AGC GAT 3' was designed in both 

forward and reverse strands to amplify a 230-bp of UCP’s 

promoter region harboring the substitution. The PCR 

condition was the same as the method mentioned above 

except adding 5% Ddimethyl Sulfoxide (DMSO). Then, 

10μl PCR product mixed with 8μl loading buffer (98% 

Formamide, 0.025% Bromophenol blue, 0.025% Xylene 

Cyanol, 10 mM Ethylenediamine Tetraacetic Acid 

(EDTA). The mixture, then denatured at 95°C for five 

min, and placed in to an icebox for five min, and in the 

next stage, electrophoresed for 8 to 12 h at 200 Von a 6% 

polyacrylamide gel with 10% glycerol. The silver staining 

method implemented to visualize the DNA patterns on the 

gel. The samples producing different SSCP patterns on the 

gel, finally DNA segments sequenced to confirm the 

causative SNP. 

 

Statistical model and analysis method 

One of the most well-known statistical model for 

using in association analyses is GLM (Fang et al., 2009). 

So that the association between the UCP mutations with 

growth and body composition traits analyzed by GLM 

procedure (SAS, version 9.4). The fitted model contained 

fixed effects of genotype (G with 2 levels), sex (S with 2 

levels), and line (L with 4 levels) and random effect of sire 

(SI) nested within the lines SI (L), as follows:       

y = µ + G + S + L + SI (L) + e. 

where y is the response variable, µ is the population 

mean, and e is unknown random error. Significant 

differences between least square means of the different 

genotypes were calculated using a LSMEANS contrast 

procedure (Wang and Goonewardene, 2004). The 

significance threshold defined at P<0.05 level. 

 

Table 1. Four sets (the sets number 1 to 4) of designed 

primers used for sequencing the avian uncoupling protein 

gene in Arian bird samples and set 5 used for single-strand 

conformation polymorphism analysis 
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1 
F 5´-GAGCGGGATTTGATTCTGTGC-3´ 

946 
R 5´-GGTGGGTTGGTCCTTCATTGG-3´ 

2 
F 5´-TGGGACCAATCATGTCAGTGG-3´ 

876 
R 5´-ATGGATGGAGCTACGGACACC-3´ 

3 
F 5´-GATAGTGGTGAGGAAGGTAGG-3´ 

734 
R 5´-AAAGCAGCCACGAAGTGACAG-3´ 

4 
F 5´-CATCAAAGGACACACTGCTGC-3´ 

801 
R 5´-AGGAATACCCGGACTCACCAC-3´ 

5 
F 5´-GAGCGGGATTTGATTCTGTGC-3´ 

230 
R 5´-GAAGGTGCAGAGGTCAGCGAT-3´ 

Primer sets designed in Tarbiat modares laboratory based on the 
sequence of UCP3 gene with accession number AF433170.2 from the 

GenBank, USD. UCP3: uncoupling protein3; F: forward; R: reverse 

 

Bioinformatics studies 

 To address genetic similarity of UCP3 between 

mammalian and avian species, sequence similarity 

analysis used the protein alignment of UCP3. Moreover, 

Evolutionary relationship assessed by measuring pairwise 

distance between species, since several sources of 

molecular information have been undertaken to illustrate 

evolutionary relationships, protein sequences of chicken 

and 14 other species extracted from NCBI database. Then, 

phylogeny and molecular evolutionary analyses conducted 

by using MEGA in order that, genetic distances derived 

from protein weight matrix by using BLOSUM algorithm 

for homology searches (Tamura et al., 2011). Then 

phylogenetic tree drown using both character-based and 

distance-based procedure presented in maximum 

likelihood model. For the reason, achieving better 

interpretation, promoter and transcription factor prediction 

performed by different online software including EPD, 

BBCU and TFBIND (Matys et al., 2003; Deaton  and Bird  

2011; Gaudry and Campbell, 2017; Lizio etal., 2017). The 

TFBIND online software uses weight matrix in 
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transcription factor (TF) database. Since this database uses 

all sequences related to TATA-Box, initiator region, 

CCAAT-Box, and GC-box it can obtain more purified and 

reliable results (Matys et al., 2003; Kumar et al., 2017).  

 

Ethical approval 

All bird’s experiment performed according to 

standard animal welfare and approved by the Committee 

of Animal Science of Tarbiat Modares University, Iran. 

All experimental protocols applied in accordance with 

relevant legislation and recommendations by this 

committee.  

 

RESULTS 

 

Sequence analysis, Single Nucleotide 

Polymorphism detection and genotyping  

The first set of analyses examined whether variation 

can be discovered in the interested gene or not. Direct 

sequencing of the UCP3 gene in sample birds discoverd 

five novel polymorphic sites including, a  substitution of -

40 T/A in 5'
 

Untranslated Region (5' UTR), a silent 

mutation of 1833 A/G in fourth exon, and also the rest of 

mutant-sites detected in third intron and 3' UTR , but We 

for further exanination just foucesd on a novel 

polymorphic site in promoter region or 5' UTR. Due to the 

importance of the mutations which occur in the promoter 

region of the genes, further analyses particularly 

conducted to examin -40 T/A polymorphic site. As figure 

showes, -40 T/A  substitution produced two different 

SSCP pattern on gel, namely A and B across the 

population (Figure 1). 

 

Figure 1. Electrograph of 230 base-pair sequenced 

segment of uncoupling protein3 gene carrying a novel 

single nucleotiede polymorphism in Arian lines 

Association of avian uncoupling protein3 -40 T/A 

polymorphism with feed efficiency and body 

composition traits 

The genotypes of -40 T/A in upstream site of the 

UCP3 included in the genetic association analysis. Hardy-

Weinberg Equilibrium test (HWE) for this locus indicated 

that this site is out of HWE. Because allelic frequency in 

this locus indicated that, allele A with a frequency of 0.67 

was more prevalent than allele B with frequency of 0.33 in 

the trail population. There were significant associations 

between this polymorphism and all feed efficiency traits 

including FCR, ADG and RFI (P = 0.001) except DFI. So 

that chickens with genotype AA indicated better FCR and 

RFI than genotype BB, and also chickens with genotype 

AA displayed higher ADG than genotype BB. Likewise, -

40 T/A substitution was significantly associated with 

carcass weight percentage of samples (P = 0.05) so that 

chickens with genotype AA revealed a higher CW% than 

the birds with genotype BB. However, tiny differences in 

other composition traits (CW, DW, BMV, AFW and AFW 

%) did not show any association (Table 2). 

 

Table 2. Least square means ± SE for feed efficiency and 

body composition traits among genotypes in the 

uncoupling protein3 in broiler chickens considering the 

effects of -40 T/A substitution  

P-value 
Genotype 

Trait 
BB AA 

0.000*** 2.149±0.04 1.925±0.023 FCR  g:g 

0.017** 8.854±2.62 1.421±0.006 RFI (g) 

0.827 164.8±3.462 165.8±1.951 DFI (g) 

0.000*** 77.485±1.593 86.298±0.898 ADG (g/d) 

0.513 1626±26.692 1661.9±10.987 CW (g) 

0.674 473.62±8.883 473.99±5.43 DW (g) 

0.236 533.45±9.628 550.14±3.286 BMW (g) 

0.113 26.625±1.544 22.616±0.862 AFW(g) 

0.053* 66.834±0.934 69.157±0.337 CW% 

0.111 1.08±0.62 0.911±0.037 AFW% 

SE: standard error; FCR: feed conversion ratio in the interval; RFI: 

residual feed intake from 21 to 42 days of age; DFI: daily feed intake; 

ADG: average daily gain; CW: carcass weight; DW: drumstick weight; 

BMV: breast muscle weight; AFW: abdominal fat weight 

 

Bioinformatics’ results 

In this study promoter prediction performed by 

TFBIND and the logical results presented in table.3. The 

predicted binding sites and transcription factors including: 

Myoblast determination protein (MyoD with M00184 

code), Specificity Protein 1 (SP1 with M00008 code), and 

Nuclear factor I (NF1 with M00193 code) corresponded to 
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the consensus sequences of promoter region of UCP3. 

Amazingly, MyoD was exactly covering the region 

harboring novel single nucleotide polymorphism. The 

Schematic figure of matched transcription factor with 

binding sites in promoter region of uncoupling protein 

gene has designed in figure 3. To address genetic distance 

pattern of UCP3 between mammalian and avian species, 

alignment of protein sequences in UCP3s identified high 

amino acid identity between the species and 

complementarily detected two protein conserved regions 

which are known as the ADP/ATP transporter translocase 

and the Mitochondria-carrier. The output of genetic 

distance and revolution relationship between mentioned 

species displayed in a figure of rooted phylogenetic tree 

using maximum likelihood method that indicates common 

ancestor of UCP3 in all species (Figure 4). 

 

Table 3. Predicted transcription factors and binding sites in promoter region of uncoupling protein3 gene of broiler chicken by 

TFBIND online software 

Code Transcription factors Score  Consensus sequence of binding sites 

M00008 SP1 0.823046 GRGGCRGGGWGTTCCCCCCC 

M00184 Myo D 0.781616 NNCANCTGNYTCCCACTGCC 

M00193 NF1 0.741892 NNTTGGCNNNNNNCCNNNTCTATCCGTGAGCCAGGA 

SP1: Specificity Protein 1; Myo D: Myoblast determination protein; NF1: Nuclear factor I 

 
 

 

Upstream region of UCP3 ( Promoter of UCP3) 
 

CNAGCGTCATCTCTATCCGTGAGCCAGGAGCCCCATAGGACGCAGCATCCCACTGCCAACCTTTGCGTTCCCCCCCAGCCATCATGGTGGGCC 

MyoD                 -47 NNCANCTGNYTCCCACTGCC-26 
 

SP1                                        GRGGCRGGGWGTTCCCCCCC 

NNNNNCCNNNTCTATCCGTGAGCCAGGA 

 

NF1 

 

Figure 3. Schematic figure of predicted binding sites in uncoupling protein gene by MyoD with the logo of MyoD in 

Bioinformatics analysis. UCP3: Uncoupling protein3; SP1: Specificity Protein 1; Myo D: Myoblast determination protein; NF1: Nuclear factor I  

 
DISCUSSION 

 

The candidate gene approach has been known as a 

significant tool to improve the selection methods by 

finding behind the curtain association between genotype 

variation in certain gene and phenotype of interest (Liu et 

al., 2007; Moazeni et al., 2016; Jin  et al., 2018). Thus, by 

discovering the contribution of UCP3 in the regulation of 

energy metabolism, it is concluded that it may affect the 

production traits and promote the performance of meat-

type poultry. As a consequence, the polymorphism of 

UCP3 can be used in genetic improvement if genotypic 

and allelic frequencies are determined. Since the 

confirmation of such effects requires a considerable 

amount of multilateral studies, and there is still insufficient 

information on the function of this gene, so, to pave the 

path for finding this information, this study was designed. 

A basic objective of our research was to estimate the 

allelic and genotypic frequency of UCP3 polymorphism of 

the -40 T/A substitution in the promoter region in distinct 

genotypes. Hardy-Weinberg Equilibrium test (HWE) can 

be used for searching how the alleles within one locus are 

in equilibrium, this test for polymorphic locus in upstream 

of UCP3 in our samples indicated that it is out of HWE, 

because certain selection strategies for reproduction and 

production traits in both dam and sire lines of Arian 

chickens affected the allelic frequencies during the past 

years Arian population.  
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To detect the association of UCP3 variants, according 

to the result of frequency association analyses that 

presented in table 3, the pattern of genotype AA showed 

maximum frequency (0.7312%) and the pattern of 

genotype BB indicated minimum frequency (0.2688%).  

Moreover, genotype AA produced better performance for 

most of feed efficiency traits except DFI than genotype 

BB. Although there were no significant differences 

between the two genotypic patterns in body composition 

traits, except CW% (p < 0.053), that figured out chickens 

with AA genotype had higher CW% compared to chickens 

with BB genotype pattern. On average, body composition 

traits in chickens with genotype AA were superior to those 

with BB genotype. Also, Sharma et al. in 2008 suggested 

that polymorphism in the avUCP is associated with feed 

conversion and body weight in commercial broiler lines 

which approves our findings in the present study (Sharma 

et al., 2008).  

Moreover, in the human field, some supportive 

investigations have indicated common mutations on 

promoter sites of UCP3 are associated with childhood 

obesity, energy expenditure, body weight alteration, and 

BMI (Mutombo et al., 2013; Brondani et al., 2014). 

 

 
Figure 4. Molecular Phylogenetic analysis of the 

uncoupling protein3 in 14 different species by using 

protein sequences 

 
Almost every research conducted on UCP3 

recommended some promotion in feed efficiency and 

growth performance traits in chicken associated with 

UCP3 polymorphism in chicken (Nguyen et al., 2015; 

Moazeni et al., 2016; Jin et al., 2018), in Japanese quail 

(Murata et al., 2013), in New Zealand Romney lambs (An 

et al., 2018), and in Angus’ steers (Kolath et al., 2006). 

Furthermore, recent studies suggest that proton uncoupling 

action of UCP3 in mitochondria can permit heat 

production and regulate energy metabolism in beige 

adipose tissue in pigs (Cieslak et al., 2009; Lin et al., 

2017). 

As usual, the less abdominal fat in chickens 

enhances the quality and market acceptability of meat 

production. In addition, emerging evidence report that 

lipid metabolism to be controlled by UCP3, and it has 

been found to be associated with fat distribution and 

accumulation of abdominal fat in avian species (Liu et al., 

2007; Murata et al., 2013). Conversely, the data structure 

in our research did not reveal a significant influence on 

abdominal fat weight between different genotypes 

carrying the novel SNP. This contrasting result may come 

from the fact that different determinants including 

hormonal levels, nutrition, genotypes, and even data 

structure are responsible for phenotypic plasticity (De-

Jong and Bijma  2002; Johnsson et al., 2018). The strategy 

of using UCP3 polymorphism as a DNA marker would 

increase body weight, improve production quality and 

decrease abdominal fat next will cause low production 

costs in the poultry industry (Liu et al., 2007; Moazeni et 

al., 2016; An et al., 2018; Jin et al., 2018). The existence 

of some alteration in the promoter region makes biological 

sense which confirms regulatory sequences should be 

variable. Since gene promoters are critical role players in 

gene regulation, so they ordinarily receive signals from 

different sources to down and up-regulate the level of 

transcription, which mainly determines gene expression 

(Rey et al., 2010; Hoffmann et al., 2013; Murata et al., 

2013). For the reason, that transcription start sites and 

surrounding regulatory elements normally are often in the 

upstream region of gene sequence. Therefore, we deduced 

that if the novel change occurs in the allelic level by 

substitution of T to A in promoter region finally will cause 

significant variation in phenotype in birds which are 

harboring different types of variants. On the other hand, 

the UCP3 has been shown to involve in the regulation of 

some biological process of energy metabolism so it is most 

likely to have an effect on pathways related to growth 

performance (An et al., 2018; Jin et al., 2018).  

  On the other side, due to the sequence identity, 

mitochondrial proteins were grouped into the core UCP 

family and phylogenetic deduction classifies avUCP as a 

UCPs orthologue (Jastroch et al., 2010; Tamura et al., 

2011; Pardi and Gascuel, 2016). Besides, it should be 

considered that relatively little information is available 

concerning regulatory mechanisms of UCP in avian 

species, especially about promoter binding sites and other 

controlling elements (Jian-Guo et al., 2005; Lizio et al., 

2017). Notwithstanding the fact that existing some 

differences in the number of exons and the genomic region 
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that the gene is located on, our assessment in the field of 

sequence alignment of UCP3 from chicken and other 

species has demonstrated a relatively uniform structure 

that displays conserved composition of amino acids in 

UCP3 between studied species which means UCP3 is 

under purifying natural selection, suggesting that it's 

functions has not changed severely during evolution. The 

amino acid similarity above 70% previously endorsed by 

Raimbault et al. (2001). The conserved regions in 

uncoupling protein encoded by UCP3s in different species, 

known as the ADP/ATP transporter translocase and the 

Mito_carr with slight variation in the state of their 

genomic region (Gaudry and Campbell, 2017; Lin et al., 

2017). 

In the current study, -40 T/A SNP in UCP3 located 

in promoter region, and since a possible explanation for 

this might be that the promoter is the most important 

region to gene transcription, because, in initial stage of 

gene transcription, specific transcriptional factors should 

bind to the promoter site, so any mutations or indels, 

particularly in binding sites can alter the pattern of 

transcription and finally change the phenotype (Lu and 

Sack, 2008; Deaton and Bird 2011; De-Luis et al., 2012).  

Bioinformatics available tools have provided the 

opportunity to predict certain parameters based on the 

genomic information of other organisms. In this regard, 

we used in silico analyses for prediction of probable 

binding sites in the promoter region and transcription 

factors, using the humane and mouse genomic 

information. The output of prediction represents that -40 

T/A located in the probable consensus binding motifs in 

the promoter region and might combine with MyoD which 

qualified in this study. (Bailey et al., 1998; Solanes et al., 

2000; Hoffmann et al., 2013). If this hypothesis becomes 

true so the significant changes in the mentioned traits will 

become more justified. According to text mining further 

transcription factors have been found related to UCP3 

such as Coup-TFII, MyoD, Sp1, PPAR-alpha, and the 

others (Lu and Sack, 2008; Hoffmann et al., 2013). As 

biology is mysterious and complicated we guess other 

regulators have been located out of our eyes. To support 

this attitude, we point to study which determined that the 

product of UCP3 can be governed by a complex 

interaction between chicken ovalbumin upstream promoter 

transcription factor II (Coup-TFII) and other transcription 

factors including PPARalpha, MyoD, and histone 

acetyltransferase p300. 

 Bailey et al. (1998) and Solanes et al. (2000) already 

underlined that when MyoD as a promoter activator of 

UCP3, co-transfects, then other factors will contribute and 

can cause a significant induction. Additionally, extra 

findings obtained from previous studies have established 

that any alteration in the promoter region and binding sites 

can counteract the attachment of MyoD, PPAR, and other 

transcription factors so that ultimately transcription level 

can be attenuated (Lu and Sack, 2008; Nguyen et al., 

2015).  

As this novel SNP is located exactly in the predicted 

consensus region mentioned in table 3. It can be concluded 

it was able to alter the transcription level.  Finally, it is 

deduced that excavated association between UCP3’s SNP 

and phenotypes in broiler lines most likely produced by 

underlying linkage disequilibrium between this SNP and 

causal gene which modulates the expression of the UCP3 

in our chicken samples. Although, it should be noted the 

significant associations obtained in this study needs to be 

confirmed by increasing the sample size in further 

complementary studies and it might be a distinct 

application of this novel SNP which could be benefitted by 

further studies. 

 

CONCLUSION 

 

       This study investigated the association between the 

sequence variant in the avUCP with feed efficiency and 

body composition traits in Arian broiler lines. The result 

identified new mutations in the structure of the gene. 

Association analysis indicated that a mutation in the 

promoter region was significantly associated with feed 

efficiency traits and carcass weight% in Arian broiler 

lines. Indeed, because of the location of the mutation in 

the promoter region and the vicinity of the mutation with 

some important transcription factors, in particular, MyoD, 

indicate that -40 T/A will be a valuable SNP for 

application in poultry breeding strategies by 

complementary study supports. 
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